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Taking    Back   Water.  throw  their  way,  and  as  they  desired  to     after   to   be    described.     At    the   critical 

A  gentleman  of  unmistakably  Hibcr-  come  from  Philadelphia  to  New  York  in  moment  when  they  must  get  aboard  or 
nian  origin,  but,  like  the  famous  Cham-  the  worst  way,  they  naturally  hit  on  a  forever  after  hold  their  peace,  it  turned 
pagne  Charle>,  "good    for    any    mortal     railway.  out  that  instead  of  a  luxurious  blind  bag- 

thing   from   this  to  pitch   and  toss."   fell         Dusty    Roads   knew   by   experience    of     gage   a   tightly  closed   vestibule  car   fol- 
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in  with  a  certain  sort  of  American  citi- 
zen who  is  known  to  the  comic  papers 
as  Dusty  Roads.  These  two  worthies 
felt  somehow  or  other  that  it  was  up  to 
them  to  give  over  the  pedal  form  of 
locomotion  which  Nature  had  seen  fit  to 


the  luxurious  blind  baggage,  and  ex- 
plained to  his  friend  what  they  would 
have  to  do  just  as  the  train  started;  but 
"the  best  laid  schemes  o'  mice  and  men 
gang  aft  agley,"  and  the  same  happened 
to      Dustv      and      Patrick,      as      herein- 


lowed  the  tender,  but  it  was  mounted  up- 
on a  superb  six-wheel  truck  with  coil 
and  elliptic  springs  and  equalizers  and 
composite  bolsters  and  all  that  sort  of 
thing,  and  Dusty  made  a  dash  for  the 
top  of  the  truck  timbers  and  settled  him- 
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self  with  the  air  of  an  old  and  experi- 
enced hand,  and  he  of  the  Emerald  Isle 
followed  more  awkwardly,  but  albeit 
with  sufficient  action.  When  they  were 
both  "in  to  clear,"  Dusty  adjusted  his 
soft  felt  tile  over  his  face  and  brought 
two  slits  in  the  crown  thereof  opposite 
his  eyes,  even  as  the  much-to-be-feared 
automobilist  adjusteth  his  goggles,  and 
the  train  sped  on. 

As  they  neared  West  Waterveldt, 
Dusty  instructed  his  companion  to  hold 
tight  and  take  it  pleasantly,  which  was. 
of  course,  the  equivalent  for  "standing 
pat"  when  one  is  in  a  reclining  position, 
"because  the  engine  is  going  to  suck  up 
water  from  the  iron  track."  Pat  held 
his  breath  and  waited.  There  was  a 
gleam  of  water  below  the  truck  and  the 
sound  of  the  scoop  limbering  up  and 
stepping  down  and  in — and  for  the  rest 
suffice  it  to  say  that  the  six-wheel  truck 
with  the  springs  of  both  kinds  and  the 
composite   bolsters   and    all    the    rest   of 


rails  on  the  outside  of  curves.  Nickel 
steel  rails  on  curves  have  given  good  re- 
sults, but  the  heavy  wear  01  wheel  and 
rail  still  goes  on. 

"No  remedy  has  yet  been  found  for 
excessive  wear  of  wheel  flanges,"  said 
-Mr.  Gustav  Lindenthal  not  long  ago, 
when  reading  a  paper  on  this  subject  to 
the  members  of  the  New  York  Railroad 
Club.  The  speaker,  however,  desired  to 
inquire  in  what  direction  a  remedy  might 
possibly  be  found.  In  the  first  place,  he 
pointed  out  wear  of  rail  and  wheel  is 
nearly  absent  on  tangents  and  greatest 
on   sharp   curves. 

As  to  centrifugal  force  as  a  cause  of 
side  pressure,  bringing  wheel  and  rail 
hard  together  on  a  curve,  the  usual 
super-elevation  of  the  out  rail  has  been 
so  successfully  adjusted  for  average 
speeds  as  to  practically  neutralize  the 
side  pressure  due  to  this  force.  The 
change  of  direction  from  straight  to 
curved  motion  which  a   truck  undergoes 
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it  was  washed  clean  in  the  twinkling  of 
an  eye,  was  soused,  drenched,  deluged 
and  otherwise  waterlogged  for  the  space 
of  several  very  weary  hours  as  it  seem- 
ed before  it  ran  out  into  the  clear  and 
golden  autumn  sunlight,  cool  and  jew- 
eled, with  many  a  sparkling  gem  of  dew. 
"That's  all  right,"  cheerfully  shouted 
dripping  Pat,  above  the  drum  of  the 
spinning  wheels,  "Ye  did  yer  best.  I 
know,  but  begobs,  give  me  a  half  a 
minute's  warnin'  afore  she  begins  to 
schoop  up  coal  like  that,  like  that,  I  say. 
I'd  need  to  take  good  hould  onto  me 
own  breath,  so  I  would." 


Flange  Wear  and  Side  Bearing  Trucks. 
Like  the  poor,  wheel  flange  wear  is 
always  with  us,  but  the  complaints  about 
it  have  been  increasing  rather  than  di- 
minishing. With  the  greater  wear  of 
wheel  flanges  there  has  been  noted  an 
increase   of  wear  on  the  gauge   side   of 


when  rounding  a  curve,  and  the  lateral 
pressure  between  wheel  flange  and  out 
rail  will  be  very  considerable.  In 
rounding  a  curve  this  pressure  exists 
only  between  the  flange  of  the  leading 
outside  wheel  and  the  gauge  side  of  the 
outside  rail.  The  flanges  of  the  other 
three  wheels  do  not  touch  the  rails.  A 
truck  with  a  rigid  frame  and  with  wheels 
rigidly  fastened  to  the  axles  has  a  ten- 
dency to  run  in  a  straight  line,  and  on 
a  curve  it  requires  a  large  lateral  force 
to  move  the  wheels  sideways.  If  wheels 
were  loose  on  axles  or  if  the  axles  were 
free  to  assume  a  raidal  position  on  a 
curve  no  side  pressure  would  exist  and 
wear  would  be  at  a  minimum. 

As  has  been  pointed  out,  the  work  of 
turning  an  ordinary  truck  fall  upon  the 
flange  of  the  leading  outside  wheel,  and 
taking  as  an  example  a  loaded  coal  car 
with  a  gross  load  on  the  wheels  of  160,- 
000  lbs.,   the   pressure   on  the   flange   of 


ilie  outside  guiding  wheel  of  each  truck 
can  be  shown  to  be  about  15,000  lbs.,  or 
30,000  lbs.  side  pressure  per  car. 

The  length  of  wheel  base  has  an  im- 
portant bearing  on  flange  pressure.  If 
the  base  be  long,  as  is  the  case  with  a 
European  car  without  trucks,  the  work 
of  turning  the  car  is  performed  by  the 
front  outer  wheel  and  the  rear  inner 
wheels.  European  cars  distribute  the 
wear  between  these  wheels  and  both 
rails,  while  American  cars  concentrate 
the  wear  on  the  guiding  wheel  and  the 
outer  rail.  Experiments  have  shown  that 
the  lateral  pressure  against  the  rail  may 
vary  from  5,600  to  1,500  lbs.,  depending 
upon  the  condition  of  the  contact  sur- 
faces   of    the    center    bearings. 

The  center  bearing  never  carries  the 
entire  load  on  the  truck.  Assuming  that 
one  side  bearing  carries  54  3nd  the  cen- 
ter bearing  J4  of  a  load  of  72,000  lbs. 
That  is  18.000  and  54.000  lbs.  respectively. 
If  the  side  bearings  are  30  ins.  from  the 
center,  we  have  a  flange  pressure  of 
8,029  lbs.,  which  is  more  than  2'/j  times 
the  flange  pressure  from  the  center  bear- 
ing alone,  or  with  overload  and  weak 
frames  it  may  considerably  exceed  this 
figure. 

Another  interesting  condition  here 
arises.  The  truck  passes  through  a  cer- 
tain amount  of  elastic  deformation  in 
being  forced  round  a  curve  in  this  way, 
and  it  does  not  fully  right  itself  when 
it  comes  to  a  tangent  again,  and  a  cer- 
tain amount  of  flange  wear  takes  place 
on  a  tangent  before  the  truck  becomes 
normal  again.  We  have  here  the  ex- 
planation of  flange  wear  in  the  inside 
rail  of  tangents  at  the  end  of  curves. 

The  sum  of  the  various  lateral  pres- 
sures may  now  be  considered.  Centri- 
fugal force,  nil.  Change  of  direction  of 
fixed  wheels,  15.000  lbs.  Average  center 
bearing  friction,  3.000  lbs.,  which  may 
grow  to  5.600  lbs.,  and,  including  side 
bearing  friction,  may  reach  13,000  lbs. 
That  is,  the  outer  wheel  of  each  truck 
of  a  modern  heavy  freight  car  may  exert 
a  side  pressure  of  from  18,000  lbs.  to 
28.000  lbs.  when  the  vertical  pressure  up- 
on the  wheel  is  20,000  lbs.  under  a  car 
weighing  160.000  lbs.  gross.  The  outer 
rail  on  a  curve  is  subject  to  from  45  to 
70  per  cent,  of  the  vertical  wheel  pres- 
sures, assuming  both  pressures  to  be 
distributed  upon  a  rail  30  ft.  long. 


The  German  Society  of  Mechanical  En- 
gineers ofifers  a  prize  of  6.000  marks  for 
a  treatise  on  locomotive  construction  em- 
bracing the  theoretical  discussion  of  its 
fundamental  principles.  Its  announce- 
ment says  that  in  spite  of  the  many 
treatises  on  the  locomotive  there  is  still 
lacking  an  exhaustive  theoretical  dis- 
cussion of  the  thermal,  mechanical  and 
geometrical  principles  involved,  such  as 
may  serve  as  a  guide  in  designing  en- 
gines for  special  purposes. 
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Growth  of  the  Locomotive. 

BY   ANGUS   SINCLAIR. 

DEVELOPMENT    OF    THE    MULTI-COUPLED 

LOCOMOTIVE. 

The  experiment  made  by  the  Cam- 
den &  Amboy  people  in  1835  of  intro- 
ducing a  very  heavy  locomotive  was  an 
act  of  progress  that  happened  to  be  a 
little  premature,  but  the  movement 
towards  heavy  locomotives  did  not  lag 
far  behind.  The  Jervis  truck  introduced 
the  six-wheel  engine  with  a  four-wheel 


sidered  necessary  except  on  coal  carry- 
ing lines.  The  first  American  locomotive 
designer  who  produced  a  practical  six- 
coupled  engine  was  Septimus  Norris,  who 
patented  a  ten-wheel  engine  in  1847.  This 
Norris  engine  was  recognized  as  the  first 
of  a  progeny  of  ten-wheelers  that  were 
very  fecund  and  have  always  stood  in 
high  repute  with  American  railroad  men. 

E<VRLY    SIX-COUPLED    ENGINES. 

In    giving   credit   for   the   advance    in 
locomotive      designing      produced      by 


Railway  which  was  opened  in  1825  had 
four-coupled  driving  wheels,  and  one 
six-coupled  engine  was  placed  upon  the 
road  in   1827.     From   that  time  on,  six- 


GKARED    I.OCOMOTIVK. 

coupled  engines  were  common  in  Great 
Britain,  the  principal  difference  between 
them  and   United   States  multi-coupled 


Fig.  74.     NORRIS    TEN-WHEELER    "CHESAPEAKE." 


Fig.  77.    GRADE   CLIMBING   ENGINE. 


truck  in  front  and  a  single  pair  of 
drivers  behind,  a  very  simple  combi- 
nation which  appealed  to  the  taste  for 
simplicity  of  railway  men.  It  made  a 
very  good  engine  for  a  very  light  train, 
but  increase  of  business  soon  demanded 
something  more  powerful  which 
brought  forth  various  forms  of  coupled 
engines. 

INFLUENCE      OF      THE      CAMPBELL      EIGHT- 
WHEEL    ENGINE. 

A    Stride    towards    increased    tractive 
power      was      made      when      Campbell 


Campbell,  Winans,  Baldwin,  Septimus 
Norris  and  others,  we  must  not  forget 
that  multi-coupled  engines  were  suc- 
cessfully used  in  other  countries  long 
before  the  time  of  these  inventors.  In 
fact,  Trevithick's  engine  was  four- 
coupled,  and  William  Hedley,  finding 
that  his  four-coupled  engine  was  hard 
on  the  light  cast  iron  rails,  in  1815  put 
eight  wheels  under  an  engine  and 
coupled  them  by  gear  wheels.  In  the 
same  year  George  Stephenson  used  a 
four-coupled  engine  and  tried  to  secure 


locomotives  being  that  the  former  had 
no  trucks,  all  the  weight  bt^ng  carried 
on  the  driving  wheels. 

SEPTIMUS  NORRIS  TEN-WHEELER. 

As  a  locomotive  with  six  or  more 
wheels  connected  without  a  leading 
truck  was  considered  unfit  for  the 
fragile  track  of  American  railroads, 
Septimus  Norris  deserves  credit  for 
designing  the  ten-wheeler  which  was 
adapted  to  the  existing  conditions.  The 
first  engine  of  this  type  was  built  in 
1847  by  Norris  Brothers  for  the  Phila- 
delphia &  Reading  Railroad,  and  was 
called  the  "Chesapeake." 

The  drawing  of  this  engine  from 
which  the  annexed  engraving  was  made 
was  loaned  by  the  grandson  of  the  de- 
5igner  to  John  A  Hill,  editor  of  the 
Locomotive  Engineer,  who  illustrated  and 
described  it  in  August,  1889,  and  it  is 


Fig.  To.     SELLERS'    HILL    CLIMBING    LOCOMOTIVE. 


Fig.  7S.     BALDWINS    FLEXIBLE    TRCCK. 


brought  out  his  eight-wheel  engine,  and  the  adhesion   of  the  tender  wheels  by  here  reproduced,  Fig.  74. 

that   type   provided    for   a    good   many  means     of     an     endless-chain     motion.  The  engine  weighed  in  working  order 

years  of  augmentation  of  capacity  be-  Most  of  the  locomotives   employed  in  44,000   pounds,    had    cylinders     141/^x22 

fore   more   adhesion   wheels   were   con-  operating    the    Stockton    &    Darlington  in:,   set   75   ins.   apart,   and  the   driving 
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wheels  were  46  ins.  diameter,  axles  5 
ins.  diameter.  The  boiler  was  44  ins. 
diameter,   the   firebox     was     37l/i     ins. 


afterwards  built  by  contract  shops  and 
railroad  companies  had  a  family  like- 
ness of  Norris'  "Chesapeake." 


Fig.    to.      old     CDBAN     BALDWIN     WITH     FLEXIRLK     DRIVING     WHEELS. 


square  inside  and  50  ins.  deep.  There 
were  133  2-in.  tubes  12  ft.  long,  the  total 
heating  surface  being  about  880  sq.  ft. 
and  the  grate  area  about  10  sq.  ft.  The 
duty  guaranteed  was  hauling  890  tons 
on  a  level  track. 

Fears  were  entertained  that  this  en- 
gine would  not  stay  on  the  track,  but 
no  trouble  jOf  this  kind  was  experienced. 
On  the  contrary,  the  engines  were  so 
successful  and  popular  that  the  Penn- 
sylvania Railroad  Company  immediate- 
ly ordered  twenty  of  them,  and  it  ex- 
erted a  lasting  influence  on  the  motive 
power  of  that  and  other  railroads. 

A  student  of  locomotive  designs  and 
development  cannot  fail  to  be  struck 
with  the  harmonious  design  of  the 
"Chesapeake"  when  compared  with  its 
forerunners  and  of  many  locomotives 
subsequently  built.  The  work  of  Sep- 
timus Norris  was  of  a  very  durable 
character,  for  his  example  exerted  great 
influence    on    locomotive    building,    and 


Septimus     Norris     was     a    highly    cul- 
tured mechanical  ensjinccr  and  was  au- 


linaucial  success  sold  out  to  the  inter- 
ests that  made  these  works  so  famous. 

HILL-CLIMBING     LOCOMOTIVES. 

About  the  time  that  Septimus  Norris 
got  out  his  ten-wheeler  an  agitation 
arose  among  engineers  and  railway  men 
for  some  special  design  of  locomotive 
to  be  used  in  hill  climbing.  As  early  as 
1830,  Charles  Vignoles,  a  noted  French 
engineer,  who  gets  the  credit  in  Europe 
of  having  designed  the  T-rail,  and 
Capt.  John  Ericsson  worked  for  some 
time  together  on  a  plan  for  a  middle 
rail  to  be  used  on  steep  inclines.  They 
achieved  no  practical  results,  but  in 
1847  George  Escol  Sellers,  who  had 
helped  to  build  some  of  the  first  en- 
gines used  by  the  Philadelphia  &  Co- 
lumbia Railroad,  put  the  idea  of  a  mid- 
dle rail  to  practical  use  by  designing  a 
form  of  locomotive  with  a  pair  of 
wheels  on  a  vertical  axis  which 
gripped  the  middle  rail  and  increased 
the  adhesion.  He  had  four  eight-wheel 
engines  built  for  the  Panama  Railroad 
after  this  design  which  is  illustrated 
in  Fig.  75.  It  will  be  seen  that 
there   are   two   pairs    of   cylinders,   one 


WINANS'     CAMEL,     BUILT     1S56,     REBUILT     lH6.i.       OLD     NUMBER     80. 


thor  of  several   technical     books     that 
were  very  popular  with  the  early  reading 


FIG.    81.       BALDWIN,     BUILT     1854,     REMODELED     1865.       OLD     NUMBER     98. 


there  were  very  few  unmechanical- 
looking  freight  engines  built  after  liis 
time.     Nearly  all  the  ten-wheel  engines 


classes  of  railroad  men.  He  started 
the  Schenectady  Locomotive  Works, 
but   failing   to   make   the    enterprise    a 


above  the  other,  the  upper  one  trans- 
mitting power  through  beveled  gear- 
ing to  wheels  which  gripped  the  middle 
rail,  the  latter  being  set  four  inches 
above  the  ordinary  rails.  For  some  rea- 
son the  engines  were  never  put  into 
service  on  the  Panama  Railroad,  proba- 
bly because  it  was  found  that  smooth 
wheels  could  climb  the  comparatively 
light  grades  of  the  road.  The  Sellers' 
plan  was  afterwards  developed  into  the 
rack  rail  system  which  is  now  used  so 
successfully  in  this  country  and  in 
Europe. 

There  were  other  hill  climbers  of  a 
different  pattern  built  about  this  time, 
one  of  them  having  been  turned  out  of 
the  Baldwin  Locomotive  Works  a  few 
years  afterwards  for  the  Madison  &  In- 
dianapolis Railway.  It  was  a  true  geared 
railroad  engine  and  is  illustrated  in 
Fig.    76,    its    mode    of    operation    being 


January,   1905. 


RAILWAY  AND   LOCOMOTIVE   ENGINEERING 


very  upparciU  from  the  illiislration. 
These  special  forms  of  grade  climbing 
locomotives  were  got  out  through  a 
misapprehension  of  what  performances 


liighly   popular    for    frciKhl   traffic.      The     rectly     over     the     trucl<     beam,     and     a 
development  of  this  was  the  eight-wheel     spherical    pin    running   down     from    the 


connected  engine  with  the  flexible  truck 
leading,  coupled  with  two  pairs  of  driv- 
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smooth  wheel  locomotives  could  achieve 
in  climbing  steep  inclines. 

Baldwin's  grade  climbers. 

That  locomotives  with  smooth  wheels 
would  climb  extraordinary  steep  in- 
clines was  demonstrated  in  the  early 
fifties  by  use  of  Baldwin 
six  and  eight  wheel  con- 
nected engines  with 
flexible  truck  whose 
wheels  were  connected  as 
drivers.  This  feature  of 
wheel  flexibility  obviat- 
ed the  objection  to  com- 
mon eight-wheel  con- 
nected engines  that  they 
cut  the  flanges  of  the 
leading  drivers,  and  it 
materially  reduced  the 
frictional  resistance  in 
rounding  curves. 

A  report  made  in  1853 
by  Charles  Ellet,  chief 
engineer  of  the  Virginia 
Central  Railroad,  of  the  performance  of 
some  Baldwin  engines  on  a  temporary 
track  across  the  Blue  Ridge,  gave  the 
engineering  world  new  insight  into  the 
grade  climbing  possibilities  of  locomo- 
tives having  ordinary  tires.  The  grade 
was  over  300  ft.  to  the  mile,  covered  with 
sharp  curves,  and  it  was  worked  by  six- 
wheel  connected  Baldwin  engines  with 
flexible  truck.  The  engines  had  cylin- 
ders i6Hx20  ins.,  drivers  42  ins.  diam- 
eter and  weighed  in  working  order  55.- 
000  pounds.  They  hauled  a  load  of  fifty 
tons  and  had  sufficient  power  to  start  the 
train  easily  from  a  water  tank  located  in 
the  middle  of  the  steepest  grade.  This 
class  of  engine  is  illustrated  in  Fig.  TJ, 
but  the  hill  climbers  had  the  wheels  set 
closer. 

FLEXIBLE    DRIVING-WHEEL    BASE. 

Mr.  Baldwin  was  not  one  of  the  first 
builders  to  favor  multi-coupled  engines, 
until  he  invented  his  four  wheel, 
flexible  truck  (Fig.  78)  and  single 
pair  of  rigid  driving  wheels,  mak- 
ing  a   form    of   running   gear     thr.t     was 


frame,  bore  in  a  socket  in  the  beam  mid- 
way between  the  two  axles.  Thus  each 
side  beam  independently  could  turn  hor- 
izontally or  vertically  under  the  spheri- 
cal pin,  and  the  cylindrical  boxes  could 
also  turn  in  the  pedestals.  In  passing  a 
curve  the  truck  beams  acted  like  a  paral- 
lel ruler.  The  coupling  rods  were  made 
with  cylindrical  brasses,  forming  ball  and 
socket  joints  that  enabled  them  to  ac- 
commodate themselves  to  the  lateral 
movement  of  the  wheels. 

OLD  CUBAN   BALDWIN. 

A  striking  example    of    extraordinary 
durability  of  a   Baldwin   flexible  driving 
wheel  engine  is  shown  in  the  old  Cuban 
engine   that   we   here    illustrate   through 
the  courtesy    of    the    Scientific  American, 
That   engine    was   built   in    1847   for   the 
Havana  &  Guines  Railroad,  and   is   still 
at  work.     It  bean  the  well-known  char- 
acteristics of  the  old  Baldwins,  cylinders 
angling  outside  the  smoke  box,  projected 
sand  box,  riding  cut-off  and  low  wagon- 
top  boiler.     It  looks  a 
brother  of   No.   129,   il- 
lustrated among  the  old 
Pennsylvania     Railroajd 
locomotives. 

The  flexible  driving 
wheel  arrangement  en- 
abled the  Baldwin  Loco- 
motive Works  to  take  a 
prominent  part  in  the 
introduction  of  multi- 
coupled  locomotives, 
but  they  eventually  had 
to  adopt  the  independ- 
ent truck,  although  Mr. 
Baldwin  opposed  it  for 
many  years.  We  find 
that  the  Pennsylvania 
but  that  was  what  Mr.  Baldwin  success-  Railroad  people  who  had  purchased 
fully  introduced  into  locomotive  prac-  many  Baldwin  locomotives  made  changes 
tice.  The  truck  wheels  had  inside  jour-  from  their  original  designs  in  favor  of 
nals  running  in  boxes,  held  by  two  wide    ^^  independent  leading  truck,  a  good  ex- 


ers,  which  was  illustrated  in  July  last 
in  connection  with  the  early  Erie  Rail- 
road motive  power. 

A  flexible  truck  having  wheels  coupled 
to  one  or  more  pairs  of  rigid  driving 
wheels  looks  like  a  mechanical  anomaly. 


-J^"  lifj't 


1^ 
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and   deep   wrought   iron   beams,   one   on 
each  side.     These  beams  were  not  con- 


ample  of  early  experiment  being  shown 
in  Fig.  79.  where  a  Baldwin  flexible  truck 
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nected.  The  pedestals  secured  on  the 
beams  were  bored  out  cylindrically  and 
into  them  cylindrical  boxes  were  fitted. 
The  engine  frame  on  each  side  was  di- 


has  one  pair  of  wheels  converted  into  a 
pony    truck. 

Another  change  of  the  same  charac- 
ter is  seen  in  the  Seneca.  Fig.  80.  where 
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a  pony  truck  has  been  placed  in  front     motive  power  oi  the  Pcnnsylv 
of  the  cylinders  of  a  Winans  camel.         road: 


ania  Rail- 
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In  reply  to  your  memorandum  of  the 
6th  instant,  with  the  enclosed  letter  from 
Mr.  Angus  Sinclair,  president  and  editor 
of  Railway  and  Locomotive  Engineer- 
ing, requesting  certain  information  in  re- 
gard to  old  P.  R.  R.  locomotive  No.  98. 

I  have  had  a  personal  interview  with 
Messrs.  John  H.  Carr  and  Amos  G. 
Davis.  Mr.  W.  B.  Ford  is  out  of  town, 
and  not  expected  to  return  until  the  first 
of  the  year.  I  learned  that  Mr.  Carr 
had  never  run  locomotive  No.  98,  and 
his  memory  as  to  the  construction  of  the 
truck  was  very  hazy.  I  also  had  a  search 
made  among  the  old  drawings  on  file  in 
this  office,  but  was  unable  to  find  any 
truck  drawings  relating  to  locomotive 
No.  98.  I  did  find,  however,  two  differ- 
ent types  of  radial  truck,  which  were 
shown  to  both  Mr.  Carr  and  Mr.  Davis; 
but,  as  I  have  already  stated,  Mr.  Carr's 


That  introduction  of  the  pony  truck 
converting  a  six-wheel  connected  en- 
gine originated,  as  already  mentioned, 
with  John  Laird  when  he  was  superin- 
tendent of  motive  power  of  the  Penn- 
sylvania Railroad  and  adapted  the  en- 
gines to  working  on  the  crooked  moun- 
tain divisions.  Laird  acknowledged  that 
the  pony  truck  was  merely  an  adaptation 
of  Bissell's  truck,  brought  out  for  car 
service. 

DEVELOPME.VT    BY     THE     PENNSYLVANIA 
RAILROAD. 

In  this  connection  we  find  Pennsyl- 
vania Railroad  engine  98  (Fig.  81),  which 
was  built  by  the  Baldwin  Locomotive 
Works    in    1854.    nnd    remodeled    at    Al- 
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memory  was  not  very  strong  in  regard 
to  this  locomotive.  Mr.  Davis,  however, 
made  the  statement,  with  which  Mr. 
Carr  coincided,  that  the  locomotive  as 
originally  turned  out  had  no  truck.  It 
was  one  of  four  locomotives  of  the  same 
type  intended  for  use  as  mountain  help- 
ers, built  about  1854,  originally  named 
"Quaker  City,"  "Iron  City,"  "Pennsyl- 
vania" and  "Bedford,"  and  numbered  94, 
95.  97  and  98,  respectively. 

As  originally  built,  locomotive  No.  98 
was  fitted  with  a  tender.  The  application 
of  the  large  saddle  tank  and  the  coal  box 
at  the  rear  of  the  cab  was  of  very  much 
later  date,  when  the  locomotive  was  used  ' 


toona  in  1865  into  the  same  type  as  th.e 
consolidation  engine,  although  Alexander 
Mitchell's  engine,  which  gave  the  "con- 
solidation" name  to  the  type,  was  not 
built  tillone  year  later. 

I  submit  a  few  specimens  of  the  Penn- 
sylvania Railroad  locomotives  to  illus- 
trate the  lines  of  development.  Their 
proportions  and  appearance  represent 
progress  up  to  the  modern  locomotive. 

FIRST     CONSOLIDATION     LOCOMOTIVE 

In  connection  with  the  development 
which  brought  forth  the  consolidation 
locomotive  the  following  letter  was  re- 
ceived   from    Mr.    I.    N.    Ely,    chief    of 
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as  a  shifter.  For  some  reason  which  Mr. 
Davis  could  not  explain.  Mr.  Laird  con- 
cluded to  equip  the  locomotive  with  a 
two-wheel  truck;  possibly  it  was  for  the 


not  attached  to  the  fulcrum  shoe,  but  to 
the  equalizers  themselves.  When  the  lo- 
comotive was  first  turned  out  of  the  shop 
with   this   new  outfit,   the   fulcrum   shoes 


location  was  adopted,  which  was  much 
closer  to  the  rear  end  than  to  the  forward 
end.  This,  of  course,  greatly  cut  down 
the  wcifrht  on  the  truck  wheels;  and  it 
was  stated  by  Mr.  Carr  that  it  was  not 
a  difficult  thing  to  raise  the  truck  wheels 
from  the  rail  by  the  use  of  a  pinch-bar. 

I  am  unable  to  say  for  how  long  a  time 
this  truck  arrangement  was  in  use.  The 
locomotive  was  finally  cut  up  in  1870, 
and  replaced  with  a  standard  class  "E," 
which,  as  you  know,  was  of  the  ten-wheel 
type. 

The  photograph  of  this  locomotive  is 
returned  herewith,  as  per  the  request  of 
Mr.  Sinclair. 

Yours  very  truly, 

A.    S.    VOGT, 
Mechanical  Engineer. 
(To  be  continued.) 
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purpose  of  saving  the  flanges  of  the  front 
drivers.  The  truck,  from  the  point  of 
view  of  to-day.  was  one  of  the  crudest 
type,  and  was  not  fitted  with  any  springs 
of  its  own.  The  axle  was 
made  with  large  diam- 
eter collars  shrunk  on 
inside  of  the  journals. 
The  journal  boxes  were 
of  about  the  same  type 
as  used  to-day  on  the 
leading  truck  for  P.  R. 
R.  consolidation  and 
Mogul  locomotives,  but 
they  were  not  connected 
together  crosswise  by 
any  frame  or  brace.  In 
a  projection  on  the  top 
of  the  box  was  formed 
a  sponge  box  filled  with 
waste,  and  to  it  was 
bolted  two  rectangular 
horizontal  equalizer  bars 
extending  to  the  rear 
to     have     the     rear     end 


were  placed  well  forward  towards  the 
truck  axle.  It  was  found,  however,  that 
in  passing  around  the  first  curve  the 
truck  wheels  went  off  the  track;  the  lat- 
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far  enough 
attached  to 
the  front  hanger  of  the  front  driving 
spring;  the  rear  end  of  which  was  hung 
from  the  main  frame  in  tlie  usual  man- 
ner. To  the  equalizer  bar  on  each  side  of 
the  locomotive  was  attached  a  fulcrum 
shoe,  flat  on  the  top,  bearing  against  a 
plate  fastened  to  the  underside  of  the 
main  frame,  with  lips  in  front  and  rear 
to  limit  the  fore  and  aft  movement  oi 
the  equalizer,  and  used  as  a  substitute  for 
a  center  pin  as  it  exists  to-day  in  the  tail 
brace  or  radius  bar  of  such  trucks.  To 
this  fulcrum  shoe,  I  am  told,  there  was 
attached  a  brace  extending  from  it  for- 
ward to  the  underside  of  the  truck  jour- 
nal boxes.  The  attachment  of  this  brace 
to  the  fulcrum  shoe  would  appear  to  be 
incorrect,  because  it  would  certainly  pre- 
vent vertical  oscillations  of  the  equalizer 
bar,  and  would  put  a  very  heavy  stress  on 
the  fulcrum  shoe  and  its  connections. 
both  to  the  equalizer  and  to  the  brace. 
I  am  rather  inclined  to  believe,  there- 
fore, that  the  rear  end  of  the  brace  was 


eral  movement  of  the  whole  rig  being 
very  limited,  and  the  fulcrum  being 
placed  too  far  away  from  the  front  driv- 
ing wheels.    The  object  in  placing  them 


Combustion  or  the  Source  of  Energy 
of  a  Locomotive. 
Here  is  what  an  English  engineer  says 
of  what  they  call  over  there  the  engine- 
driver:  "There  in  an 
idea  abroad  that  unless 
the  steam  is  blowing 
madly  through  the  safe- 
ty-valve, there  can  be 
no  great  demonstration 
ofenginemanship."  This 
quotation  was  given  by 
Mr.  T.  J.  Henderson 
when  reading  his  very 
interesting  paper  on 
Combustion.  or  the 
Source  of  Energy  in  the 
Locomotive,  before  the 
Pacific  Coast  Railway 
Club  at  one  of  its  re- 
cent meetings. 

Commenting  on  the 
current  opinion  as 
given  above.  Mr.  Henderson  said:  There 
can  be  no  greater  mistake,  for,  when 
steam,  water  and  fuel  are  blown  away 
through   the   pop     valve,     it    is    positive 
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at  that  point  was  undoubtedly  to  get  suf- 
ficient weight  on  the  truck  wheels.  The 
fulcrum  shoes  were  then  moved  some 
considerable  distance  back  until  the  final 


proof  of  the  existing  of  the  following 
evils:  The  engine  is  too  small  for  the 
work  or  it  is  too  great  for  the  men.  A 
test    It    Purdue    L^niversity    showed    that 
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the  blowing  off  of  steam  tlirougli  the 
safety  valve  for  four  consecutive  minutes, 
six  cubic  feet,  or  336  lbs.  of  water  was 
converted  into  steam  and  blown  away 
at  the  rate  of  84  lbs.  of  water  per  min- 
ute. 

In  ordinary  work  about  6  lbs.  of  water 
are  converted  into  steam  for  each  pound 
of  coal  burned  and  about  12  lbs.  per 
pound  of  crude  oil.  The  amount  of  coal 
wasted  in  the  four  minutes  referred  to 
was  56  lbs.,  or  J-4  of  a  pound  of  coal  for 
every  second  the  safeties  blew.  In  forty 
seconds  10  lbs.  or  about  one  shovelful  of 
coal  would  be  wasted. 

There  are  two  kinds  of  engineers  and 
two  kinds  of  firemen,  therefore,  there 
are  two  ways  of  running  and  two  ways 
of  firing  a  locomotive.  The  econom- 
ical engineer  is  the  one  who  does  the 
right  thing  at  the  right  time,  has  con- 
fidence in  his  own  ability,  never  gets  in 
a  hurry  and  is  generally  on  time.  He 
does  not  condemn  the  Traveling  Engi- 
neers' Association  on  the  form  of  ex- 
amination it  has  adopted.  He  reads  and 
keeps  up  with  the  times  and  is  not 
afraid  to  discuss  questions  with  the  fire- 
man. 

Combustion  or'fire  is  the  result  of  the 
rapid  union  of  oxygen  with  carbon  at  a 
high  degree  of  temperature,  thus  pro- 
ducing heat  and  light.  It  simply  means 
decay  in  a  rapid  form.  One  unit  of  heat 
equals  about  772  foot-pounds  of  work, 
or,  to  put  it  another  way,  772  lbs.  raised 
one  foot  high.  The  perfect  combustion 
of  ID  lbs.  of  coal,  one  shovelful,  gives 
140,000  units  of  heat  and  this  will  raise 
772  lbs.  100,000,000  ft.  high,  or  100  tons 
526  ft.  high.  The  raising  of  33.000  lbs. 
I  ft.  high  (per  minute)  equals  one  horse 
power;  therefore,  the  loss  at  the  pop  of 
one  shovelful  of  coal  about  equals  a 
waste  of  3.187  h.p. 

Practically  it  is  impossible  to  obtain  as 
good  results  as  these  would  indicate, 
even  with  the  best  mechanical  appliances, 
on  account  of  the  many  leaks  and  ave- 
nues for  waste  connected  with  the  opera- 
tion of  a  locomotive. 


The  1904  Proceedings  of  the  Master 
Mechanics'  Association. 

The  report  of  the  proceedings  of  the 
Thirty-seventh  Annual  Convention  of 
the  American  Railway  Master  Mechanics' 
Association  has  been  issued.  This  book 
is  bound  in  black  cloth  with  leather 
back  and  corners  and  is  uniform  in  size 
and  binding  with  what  has  of  late  years 
become  the  standard  form  of  publica- 
tion of  both  the  M.  M.  and  the  M.  C. 
E.  Associations. 

The  proceedings,  which  cover  the 
work  of  the  Association  during  1904,  is 
a  book  of  552  pages  and  contains  up- 
wards of  fourteen  reports  of  commit- 
tees on  thoroughly  practical  subjects 
and  also  the  discussions  which  took 
place   on   them.     The   reports   are   well 


illustrated  and  the  whole  work  is  ex- 
cellently printed;  it  has  been  carefully 
edited  and  arranged  and  has  a  very 
good  reference  index.  The  M.  M. 
standards  and  the  recommendations  of 
the  Association  are  printed  at  the  back 
of  the  book.  A  very  valuable  collec- 
tion consists  of  the  M.  M.  specifica- 
tions for  various  manufactured  mate- 
rials and  for  designs.  The  book  can  be 
had  from  Mr.  Joseph  VV.  Taylor,  secre- 
tary of  the  Association,  whose  address 
is  658  The  Rookery  Building,  Chicago, 
111. 


in  connection  with  the  exhibit  of  the  De 
Glehn  compound. 

6th. — In  the  Department  of  Social 
Economy,  Group  No.  138,  a  Gold  Medal 
for  the  exhibit  of  the  Pension,  Relief 
and  Saving  Fund  Departments,  of  the 
Pennsylvania  Railroad,  and  for  the  lines 
west  of  Pittsburgh.  Also  a  Gold  Medal 
for  the  Pennsylvania  Railroad  Depart- 
ment Y.  M.  C.  A.,  of  Philadelphia. 

7th. — Gold  Medals  were  also  awarded 
to  each  of  the  collaborators  in  connec- 
tion with  the  preparation  of  the  exhibits 
of  the  testing  plant. 


Awards  to  the  Pennsylvania. 

The  Pennsylvania  Railroad  System  has 
received  some  very  flattering  awards 
from  the  juries  of  the  Louisiana  Pur- 
chase Exposition,  which  closed  in  the 
late  fall  of  1904:  The  first  was  a  special 
grand  prize  for  its  original  series  of  sci- 
entific investigations  of  locomotive  per- 
formance conducted  at  the  Louisiana 
Purchase  Exposition,  the  methods  and 
results  of  which  are  a  permanent  con- 
tribution to  the  advancement  of  engi- 
neering knowledge.  The  Committee  of 
Five,  composing  the  Superior  Jury,  was 


Do    Roundhouse    Repairs    Promptly. 

Very  heavy  locomotives  cannot  be  op- 
erated with  any  measure  of  success  un- 
less they  are  kept  in  first-class  running 
order.  Many  railway  companies  are  dis- 
covering that  facilities  for  carrying  out 
running  repairs  promptly  are  of  much 
greater  importance  than  they  were  in 
the  days  of  light  locomotives.  When  the 
motive  power  department  fails  to  supply 
engines  as  fast  as  they  are  wanted  the 
explanation  usually  given  is  "The  com- 
pany is  short  of  power."  When  closely 
investigated  it  is  found  that  the  road  is 
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unanimous  in  this  action,  and  each  mem- 
ber individually  expressed  his  high  ap- 
preciation of  the  magnificent  work  done 
by  the  Pennsylvania  Railroad  System  in 
establishing  and  conducting  this  testing 
plant. 

2d.' — In  the  Department  of  Liberal 
Arts,  Group  26:  A  Grand  Prize  for  the 
model  of  the  Terminal  Passenger  Sta- 
tion in  New  York  City. 

3d. — In  the  Department  of  Transpor- 
tation Exhibits,  Group  74:  A  Grand 
Prize  for  (a)  The  Locomotive  Testing 
Plant  and  Laboratory.  (6)  The  Rail- 
way Postal  and  Mail  Car.  (c)  The  Mod- 
el of  the  West  Philadelphia  Terminal. 
((f)  The  Model  of  the  New  York  and 
Long  Island  Railroad  Tunnels,  {e)  Full 
Sized  Section  of  Tunnel  under  the  North 
River,  {f)  Exhibit  of  Maps  and  Draw- 
ings illustrating  the  following  improve- 
ments made  on  the  Pennsylvania  Rail- 
road: 

4th. — A  Grand  Prize  to  the  Societe 
.Alsacienne  de  Construction  Mecanique 
for  the  De  Glehn  four-cylinder  balanced 
compound   locomotive. 

5th. — A   commemorative   Gold     Medal 


not  short  of  power,  but  that  it  is  short 
of  facilities  to  execute  minor  repairs 
promptly.  When  one  engine  remains  in 
the  roundhouse  a  week  because  a  crank 
pin  had  broken,  another  was  three  days 
out  of  service  on  account  of  a  broken 
eccentric  strap,  and  a  third  was  laid  up 
three  weeks  with  a  broken  cylinder,  the 
conditions  mean  that  the  roundhouse 
force   and   facilities    want   strengthening. 


B.  &  O.  Construction  Work. 

During  the  calendar  year  of  1904,  the 
construction  department  of  the  Baltimore 
&  Ohio  Railroad  have  changed  29.35  miles 
of  track,  built  55.4  miles  of  new  road, 
and  86.35  miles  of  second  track.  This 
work  includes  the  construction  of  the 
Point  Pleasant,  Buckhannon  &  Tygart's 
Valley  Railroad,  from  Lemley  Junction 
to  Buckhannon,  W.  Va.,  a  distance  of 
12.6  miles ;  the  second  track  between 
New  Castle  Junction  and  Strouthers, 
Ohio,  a  distance  of  14.2  miles;  double 
track,  from  Haselton  to  Niles,  Ohio,  a 
distance  of  8.5  miles  ;  from  Niles,  Ohio, 
to     Cuyahoga     Falls,     an     entirely     new 
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(iuuble  track  line  has  been  built,  a  dis- 
tance of  42.8  miles,  and  changes  of  align- 
ment and  grades  have  been  made  and 
second  track  constructed  from  Flushing. 
Ohio,  to  Fairport,  Ohio,  a  distance  of 
11.27  milei,  and  from  Barton  to  Bridge- 
I)i)rt.  Ohio,  a  distance  of  9.15  miles. 


A    4-4-2    Engine    on    the    Chicago    & 
North- Western,  with  the  Young  Valve. 

The  American  Locomotive  Company 
some  time  ago  built  some  4-4-2  engines 
for  the  Chicago  &  North-Western  Rail- 
way, which,  after  they  had  been  in  ser- 
vice for  some  time,  two  of  them  were 
equipped  by  their  owners  with  a  rotary 
form  of  main  valve  whicli  is  giving  en- 
tire satisfaction. 

The  engines  have  20x26  in.  cylitnlors 
and  81  in.  driving  wheels,  and  91,000 
pounds  carried  on  these  wheels.  The 
total   weight    in    working   order   is    162.- 


maiutaiii  higher  speeds  than  can  be  had 
with  ordinary  D-slide  or  piston  valves. 
In  fact,  it  is  the  application  of  the  Cor- 
liss valve  principle  to  a  locomotive. 
There  is  an  ingenious  arrangement  in 
this  gear  whereby  the  variation  of  lead 
is  made  to  conform  to  changes  of  cut-off. 
The  wrist-plate  as  the  three-arm  rock- 
er is  called,  is  sustained  by  a  pin  at  the 
point  where  the  three  arms  meet,  and 
this  wrist-pin  is  held  up  by  one  arm  of  a 
bell  crank,  which  swings  about  a  perma- 
nently fixed  center,  and  this  fixed  center 
is  shown  shaded  in  our  line  cut.  The 
lower  end  of  the  bell  crank  is  connected 
to  a  small  two-arm  rocker,  the  bottom 
end  of  which  rocker  is  connected  to  a 
rod  running  from  a  short  crank  on  the 
tumbling  shaft. 

If  the  tumbling  shaft  is  moved  up  or 
down  it  pulls  this  rod  which  in  turn 
moves  tlie  bell  crank  and  raises  the 
whole   wrist  plate,  and  the  valves   move 


motion.  1  he  construction  of  the  valves 
requires  an  especial  cylinder  casting  and 
therefore  it  cannot  be  used  without  a 
complete  cliangc. 

"The  improvements  shown  by  the  indi- 
cator cards  art  not  entirely  realized  in 
actual  performance  records.  In  a  scries 
of  comparisons  made  by  the  indicator 
the  water  rate  per  indicator  horse  power 
was  reduced  from  22.9  to  19.3.  The  in- 
dicator cards  also  show  the  cause  for 
the  slight  wear  on  the  machinery,  as 
the  cards  are  remarkably  full,  the  ex- 
pansion lines  being  clear  and  distinct 
at  all  points  of  cut-off.  Most  of  the 
work  in  passenger  service  is  done  at  less 
than  6  in.  cut-o(T.  On  account  of  the 
high  and  full  cards  it  is  evident  that  the 
crank  effort  is  uniform  and  higher  than 
a  slide  valved  engine.  Besides  causing 
less  wear  on  the  machinery,  this  gives 
a  more  even  torque  when  starting  and 
the  consequently  less  slipping. 


FAST    -1-4-2     ENGINE     ON     THE     CHICAGO 
R.  (Juayle,  Superintendent  Motive  Power  and  Machinery. 


NORTH-WESTERN     WITH     THE     YOUNG     ROTARY     VALVES. 

American  Locoraotive  Company,  Builders. 


500  pounds,  and  the  weight  of  engine 
and  tender  together  is  268.050  pounds, 
the  tractive  effort  being  about  22,100 
pounds. 

The  valve  motion  is  indirect,  the  ec- 
centric being  on  the  rear  driver,  a  trans- 
mission bar  goes  over  the  forward  axle 
and  is  attached  to  the  lower  end  of  a 
two-arm  veritcal  rocker  in  the  usual 
way.  The  valve  stem,  though  not  shown 
sn  in  our  engraving,  has  been  made  ad- 
justable, and  its  far  end  is  pinned  to  a 
three-arm  rocker,  one  arm  being  verti- 
cal and  the  other  two,  horizontal.  These 
two  horizontal  arms  are  attached  by 
short  links  to  the  valve  cranks  and  the 
oscillation  of  the  three-arm  rocker  gives 
a  rocking  motion  to  the  valves. 

The  object  of  the  device  was  to  pro- 
vide a  locomotive  with  a  valve  gear 
which  would  enable  it  to  get  up  to    and 


slightly  inward  on  their  seats,  in  propor- 
tion as  the  reverse  lever  is  hooked  up 
or  let  down.  When  the  reverse  lever 
is  notched  up  or  down  the  valves  rock 
over  a  different  area  in  their  chambers, 
and  the  notching  up  or  down  also 
changes  the  travel  in  the  usual  way. 

Speaking  of  this  gear  Mr.  Robert 
Quayle.  superintendent  of  motive  pow- 
er and  machinery,  says  in  a  letter,  from 
which   we   make   some  extracts: 

"The  Young  valve  and  gear  has  been 
developed  on  the  C.  &  N.  W.  Railway, 
under  the  direct  supervision  of  Mr.  O. 
W.  Young.  There  are  at  present  on 
the  Chicago  &  North-Western  Railway 
two  locomotives  equipped  with  the 
Young  valve  and  gear,  which  is  a  sys- 
tem of  rocking  valves  (two  to  each  cyl- 
inder), which  are  operated  by  the  usual 
eccentrics    and    links    of    the    Stevenson 


"The  engine  is  one  which  will  bear 
thorough  investigation.  While  our  ex- 
periments have  been  made  in  passen- 
,ger  service  I  consider  that  the  perfor- 
mance in  freight  service  will  show  even 
better  results  from  both  an  operation 
and  economical  standpoint." 

A  few  of  the  leading  inventions  of 
these  engines  are  as  follows: 

Wheel  l>ase — Driving,  7  ft.,  rigid  16  ft.,  total.  26  ft. 
9  ins  :  total,  engine  and  tender.  54  ft.  S^i  ins. 

Heating  surfacF— Tubes.  2S16.9  sq  It  ;  firebox.  170.7 
sq.  fl.;  arch  tubes.  28.27  SQ-  ft-:  total,  5015.88 
sq.  ft. 

Grate  area.  46.2  sq.  ft. 

.Axles— Dri\-in,ii  journals,  9x12  ins.;  engine  truck 
journals,  diameter.  6  ins.;  length,  loins  ;  trail- 
ing truck  journals,  diameter.  7'^  ins  ;  length. 
12  ins.;  tender,  truck  journals,  diameter.  5 
ins.;  length.  9  ins. 

Boiler— Type  strai.sht.  first  ring.  SS^s  ins.;  work- 
ing pressure.  200  ins. 
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Firebox— Length,  lolVJin'  ;  width.  65^^  ins.;  thick- 
ness of  crown,  :*8  in.;  tube.  14  in.;  sides,  }i  in  ; 
back,  -^s  in  :  water  space,  front.  4  and  5  ius. ; 
sides.  34  and  5',i  ins.;  back.  3^  and  4^  ins. 

Crown  staying— Radial,  i  in.  diani. 

Tubes — Number.  .v>S;  diani..  2  ins.;  length.  16  ft.; 
gauge,  number  12  B.  W.  <"■. 

Tender  frame-  10  in.  steel  channels. 

Tank— Capacity,  5,400  gallons;  fuel,  10  tons. 


A   Modern   Pattern   Shop. 

The   new   pattern   building   of   the    B. 

F.  Sturtevant  Co..  at  Hyde  Park,  Mass., 

is   divided  midway  of  its   length   by   fire 

walls  enclosing  stairs,  elevators,  etc.,  etc. 


FLASK     SHOP.     B.  F.  STURTEVANT     CO 


One-half  the  building,  with  stories  re- 
spectively 17  and  IS  ft.,  is  devoted  to  the 
flask  and  pattern  making  rooms,  while 
the  other  half,  provided  with  interme- 
diate floors,  making  four  in  all,  is  uti- 
lized for  pattern  storage. 

The  flask-shop,  60  by  80  ft.,  is 
equipped  with  band,  cross-cut  and  split- 
ting saws,  boring  machines  and  lathe,  all 
driven  by  a  10  h.p.  Sturtevant  motor 
suspended  from  the  ceiling.  The  indus- 
trial railway  runs  directly  into  this  room 
from  the  foundry  across  a  distance  of 
about  40  ft.,  and  together  with  an  over- 
head transfer  track  reduces  to  a  mini- 
mum the  cost  of  handling  flasks.  The 
lumber  for  their  manufacture  is  unload- 
ed from  cars  directly  in  front  of  the 
building.  This  room  includes  the  metal 
pattern  makers'  department  equipped 
with  the  necessary  machine  tools.  Ad- 
jacent thereto  is  the  locker,  wash  and 
toilet  room  for  the  building. 

Immediately  above,  is  the  pattern  shop 
abundantly  lighted  upon  three  sides  and 
equipped  with  a  full  complement  of  tools 
including  one  single  and  two  double  saw 
benches,  two  band  saws,  a  buzz  planer 
and  a  double  surfacer,  five  lathes,  one 
of  which  is  a  6  ft.  by  llj^  in.  gap  lathe. 
a  drill  press,  a  core  box  machine,  nu- 
merous wood  trimmers,  etc.  All  the 
power  machines  are  operated  by  two  10 
h.p.  Sturtevant  motors,  both  being  re- 
quired for  ordinary  work,  but  one  al- 
ways serving  as  a  possible  relay  in  case 
of  accident. 

The  benches,  which  accommodate  two 
men  each  and  measure  2  ft.  6  in.  in  width 


by  16  ft.  in  length,  are  so  arranged  along 
the  sides  of  the  building  that  the  men 
all  receive  a  left-shoulder  light.  Behind 
each  bench  is  a  working  table  4  ft.  wide 
by  16  ft.  long.  The  benches  are  sup- 
ported by  cast-iron  legs  of  special  de- 
sign, which  were  built  by  the  Sturte- 
vant Company;  the  same  design  is  used 
throughout  the  plant.  They  are  equipped 
with  Emmert  vises  and  their  tops  are 
of  heavy  maple  plank.  A  drying  cham- 
ber for  glued  work  is  provided  which  re- 
ceives warm  air  through  the  general 
heat  flue  from  a  Sturtevant  heating  ap- 
paratus below. 

The  first  floor  of  the 
pattern  storage  end  of 
the  building  is  of  con- 
crete and  is  designed  for 
the  keeping  of  heavy 
cast-iron  patterns.  It  is 
served  by  an  industrial 
railway  and  turn-table 
which  permits  of  transfer 
to  the  elevator  and 
thence  to  other  floors. 
Communication  between 
the  pattern  shop  and  stor- 
age department  is  direct, 
while  the  fire  risk  is  re- 
duced to  a  minimum  by  a 
double  system  of  fire 
doors.  Around  the  pipe 
columns  which  support  the  floors  are 
clamped  the  pattern  shelving  brackets 
which  are  adjustable  to  any  height. 
Shelves  on  the  walls  afiford  excellent 
storage  space  for  the  smaller  patterns. 


Railroads  Help  to  Educate  Farmers. 

Many  railroads  beyond  the  Mississippi 
are  assisting  in  a  sort  of  agricultural  ed- 
ucational crusade.  Meetings  are  being 
held  at  various  points 
along  the  various  lines  of 
railway  for  the  purpose 
of  educating  the  farmers 
in  the  use  of  better  seeds 
and  in  the  adoption  of 
more  modern  methods  of 
farming.  Men  holding 
the  positions  of  profes- 
sors in  agricultural  col- 
leges and  on  experimen- 
tal farms  speak  at  these 
meetings. 

The  part  played  by  the 
railroads  is,  of  course,  the 
transportation    part    and 
special     trains     are     run 
loaded  with  quantities  of 
seed  corn,  wheat,  etc.,  an 
accommodation  is  provided  for  the  pro- 
fessors and  their  assistants  on  these  ed- 
ucational   trains.      The    C,    R.    I.    &    P. 
went  into  this  matter  last  year  and  car- 
ried on  a  vigorous  campaign  with  a  view 
of  helping  to  increase  the  grain  crop  in 
their   territory,    and    results     prove     the 
wisdom  of  the  innovation.     The   C,   M. 
&  St.   P.   are  doing  the  same  thing  this 
vear  in  the  State  of  South  Dakota. 


Railway  and  Locomotive  Engineer- 
ing with  the  December  issue  closed  the 
17th  volume  of  its  career.  It  does  not 
seem  so  long  since  Mr.  John  A.  Hill 
left  Pueblo  to  launch  out  as  a  magazine 
writer  and  manager.  Mr.  Hill's  first 
newspaper  work  was  probably  on  this 
paper  back  in  the  '80s.  He  built  well 
when  he  founded  the  Locomotive  Engineer. 
and  after  several  years  he  sold  his  in- 
terests to  Mr.  Angus  Sinclair  and  asso- 
ciates who  have  steadily  advanced  the 
.ijreat  engineering  journal  until  it  has  no 
rival.  The  year  1905  will  see  more  im- 
Iirnve.ments.  and  no  railroad  man  can 
.•ift'ord  to  be  without  it. — Pueblo  (Colo.) 
Opinion. 

The  Railway  Auto. 

The  automobile  has  made  its  entry 
on  steam  railroads,  and  as  long  as  it 
keeps  clear  of  regular  and  signal  trains, 
it  is  likely  to  stay,  principally  i"  the 
capacity  of  an  inspection  vehicle.  Quite 
a  number  of  these  motor  cars  have  been 
introduced  on  railways  and  on  a  spur 
line  out  in  Utah  a  gasoline  motor  of 
this  description  has  been  used  for  pas- 
senger service. 

Not  long  ago  a  light  touring  car  was 
used  on  the  Great  Northern  for  inspec- 
tion trips.  Special  wheels  with  flanges 
corresponding  to  those  used  in  stand- 
ard railroad  practice  were  used.  The 
tread  of  each  wheel  with  the  flange  was 
faced  with  rubber.  A  new  gasoline 
motor  car  was  tried  not  long  ago  on 
the  C,  B.  &  Q.  and  proved  to  be  a 
complete  success.  It  has  rendered  ex- 
cellent service  on  one  of  the  smaller 
branch    lines    in   passenger     and     mail 


service. 

Steam    motor    coaches 


are     familiar 
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objects  on  British  railways  and  have 
been  known  there  since  1893.  On  the 
continent,  gasoline  track  automobiles 
have  been  employed  in  regular  railway 
work  for  some  time.  For  short  trips 
between  a  city  station  and  a  regular 
main  line  junction  where  through  trains 
stop  only  a  few  minutes  to  pick  up 
passengers  the  railway  auto  ought  to 
fill  a   long-felt  want. 


January,  1905. 
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General  Correspondence. 


Locomotive   Counterbalancing. 

The  counterbalancing  of  an  engine  ap- 
pears to  be  one  of  those  points  about 
which  shop  men  are  very  hazy,  or  else 
they  look  upon  it  as  one  of  those  theo- 
retical matters  that  only  the  "mahogany 
desk  mon"  up  in  the  office  waste  their 
time  upon. 

Counterbalancing  to  a  reasonably  cor- 
rect degree,  however,  while  the  engine 
is  undergoing  repairs,  is  so  easy  and 
simple,  and  the  financial  returns  so  great, 
that  it  .is  only  surprising  that  it  does  not 
receive  more  attention.  It  materially  de- 
creases the  broken  frames,  springs,  etc., 
and  increases  the  mileage  between  gen- 
eral repairs,  besides  giving  the  engineer 
n  new  lease  of  life.  The  relief  which  it 
returns  to  a  shop  which  is  pushed  for 
reoairs  as  compared  to  the  work  and 
time  required  is  very  noticeable. 

For  the  information  of  those  who  have 
not  practiced  any  system  we  may  say  that 
the  data  required  is  as  follows: 

Weight  of  one  piston  complete ;  one 
crosshead  complete  with  pin;  each  end 
of  main  rod ;  each  end  of  side  rod  for 
eight-wheel  engines  or  of  each  end  and 
each  v^rheel  connection  for  engines  hav- 
ing 6,  8  or  more  connections. 

The  weighing  of  the  main  rods  is  done 
by  putting  one  end  of  the  complete  rod 
on  the  scale  platform  supported  on  a 
narrow  strip  of  iron  placed  carefully  un- 
der and  across  the  center  of  the  main 
bearing  at  right  angles  to  the  rod,  while 
the  rod  is  supported  at  the  other  end 
on  a  similar  strip  on  a  block  of  wood 
and  the  rod  leveled  before  weighing. 
Then  after  weighing  one  end  reverse  the 
rod  and  weigh  the  other  end  in  the  same 
manner.  The  sum  of  these  weighings 
should  equal  the  total  weight  of  the 
complete  rod.  The  side  rod  is  weighed 
in  the  same  manner,  and  if  it  is  a  side 
rod  for  a  ten-wheel  or  consolidation  en- 
gine, the  whole  rod  should  be  coupled 
together  and  each  connection  weighed 
similarly.  The  rods  of  engines  with  6 
or  8  driving  wheels  should  be  placed 
on  edge  to  allow  joints  to  move  free- 
ly. 

We  now  come  to  the  weighing  of  the 
balance  weight  in  the  driving  wheels. 
When  the  wheels  are  fitted  up,  the  bal- 
ance weight  has  to  be  in  excess  of  the 
unbalanced  part  of  the  crank  together 
with  the  crank  pin,  and  it  is  this  amount 
of  excess  which  has  to  be  ascertained ; 
that  is,  the  effect  of  this  excess  at  the 
radius  of  the  crank  pin.  Probably  the 
common  method  is  the  best  method  of 
suspending  the  wheels,  viz.,  to  place  each 
pair  of  wheels  on  a  pair  of  level  rails 
supported  on  trestles,  rails  to  be  planed 
perfectly   straight    and    the   wheels    rest- 


ing on  the  journals  of  the  axle  so  that 
they  may  be  rolled  freely.  Then  to  get 
the  weight  a  yoke  with  friction  rollers 
and  provided  with  a  rod  and  plate,  as 
shown  in  sketch, is  placed  upon  the  crank 
pin  on  one  side,  and  bars  of  iron  of  con- 
venient shape  are  hung  on  the  rod.  the 
bottom  bar  should  be  long  and  narrow, 
about  8  ins.  wide  by  3  ft.  long  so  as  to 
clear  the  wheel  and  carry  the  additional 
weight  required.  Sufficient  weight  is  then 
hung  on  to  bring  the  crank  pin  down 
to   the    center   of    the    axle,    the    wheels 


amount  of  counterbalance,  it  is  always 
estimated  at  the  radius  of  the  crank 
The  weights  to  be  balanced  (over  and 
above  those  already  mentioned  as  part 
of  the  wheel,  viz.,  the  crank  pin  and 
unbalanced  crank)  are  divided  into  two 
sections,  (i)  the  reciprocating  weights; 
that  is,  the  piston  and  rod,  crosshead 
and  pin,  and  the  small  end  of  the  main 
rod;  and  (2)  the  revolving  weights; 
that  is,  the  large  end  of  the  main  rod, 
and  the  side  rods.  Those  in  section  (1) 
or  the  reciprocating  weights,  are  added 


de:t.^ii,s   of   rolling   yoke,    U-sed   for   weighing   cocnterbalances. 


should  be  rolled  gently  either  way  and 
the  load  adjusted  until  the  crank  pin 
stops  almost  exactly  on  the  horizontal 
line  from  the  axle,  or  swings  equally 
above  and  below  that  line.  The  half-tone 
shows  a  pair  of  wheels  balanced  and  a 
stick  marked  with  the  distance  from  the 
floor  to  the  center  of  the  axle  standing 
against  the  crank  pin.  The  yoke  is  ex- 
actly behind  this  stick.  The  yoke,  rod, 
and  all  suspended  weights  should  then 
be  weighed.  If  this  does  not  correspond 
to  the  amount  calculated  then  the  coun- 
terbalance should  be  altered  to  suit. 
When    it    is    required   to   calculate   the 


together  and  two-thirds  of  this  sum 
taken  (call  this  A)  to  be  cotmterbal- 
anced.  This  amount  A  is  divided  into 
as  many  parts  as  there  are  driving 
wheels  on  one  side  of  the  engine  and 
added  to  the  revolving  weight  to  be 
found  for  each  wheel. 

The  revolving  weight  for  each  wheel 
(except  the  main)  is  only  the  weight  of 
side  rod  carried  by  that  wheel,  and 
which  has  been  found  by  weighing.  On 
the  main  wheel  there  is  the  weight  of 
side  rod  and  the  big  end  of  the  main 
rod. 

The  following  statement  shows  the  re- 
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suit     of     weighing     a    consolidation    en- 
gine: 

SKCIPROCATINC    WEIGHTS. 

Lbs. 

Piston  and  rod...: S-'S 

Crosshead  and  pin 232 

Little  end  main  rod 239 

996 
9g6X-i=664    lbs.     (A) 
For   a   consolidation    engine,  ''4*  ^166    lbs.    per 
wheel. 

REVOLVING    WEIGHTS. 

Leading.     Intermediate.     Driving.  Trailing. 

Lbs.  Lbs.  Lbs.  •     Lbs. 

Side   rod  97  231  284  99 

54A  166  166  166  166 

big  end  485 


Wheel. 
LL  ... 
LI  .... 
LD  ... 
LT   ... 


263 

Wt. 


397 


Req'd. 

=63 

397 

935 

265 


935 

Wt.   Found. 
218 
181 
497 
208 


265 
Difference. 
—45 

— 210 

-438 
—57 


ter  of  the  axle  to  the  center  of  gravity 
of  the  plate.  Suppose  this  to  be  19  ins. 
and  the  crank  to  be  14  ins.  Then  if  the 
amount  required  • '.  the  crank  is,  say, 
75  lbs.,  we  get  /-'-"-i^  =  55  lbs.,  the 
weight  of  the  plate  required.  Now 
weigh  the  template,  and  suppose  it  to 
weigh  9  lbs.,  then  55/9=6  nearly,  which 
gives  the  thickness  of  plate  required  in 
eighths  of  an  inch,  or  6/8  in.:=J4  in- 
thick.  The  plate  is  then  cut  out  and 
clamped  on  the  wheel  and  the  rivet  holes 
marked  (about  two  for  each  space),  drilled 


Wheel. 
RL  ... 
RI  .... 
RD  ... 
RT   ... 


Wt. 


Req'd. 

263 

397 

935 

265 


Total  shortage,  756. 
Wt.   Found.      Difference. 

197  —66 
147  —250 
568                    -367 

198  -67 

Total  shortage,  750. 

Thus  we  have  an  unbalanced  weight  of 
about  750  lbs.  on  each  side  of  the  en- 
gine at  the  radius  of  the  crank. 

This  engine  had  56  in.  driving  wheels 
and  14  in.  crank,  and  the  wheels  were 
so  designed  that  nothing  could  be  added 
to  the  thickness  of  the  main  and  inter- 
mediate balance  weights,  which  shows 
the  importance  of  designing  the  wheel 
centers  with  sufficient  balance  weight  ca- 
pacity where  it  can  be  obtained.  This, 
however,  cannot  always  be  done,  and 
seldom,  if  ever,  for  the  main  wheel. 
However,  under  these  conditions,  a  little 
overweight  may  be  got  into  the  leading, 
intermediate  and  trailing  wheels  which 
will  materially  improve  the  engine  as  a 
whole.  The  only  method  of  adding 
weight  when  required  to  an  engine  in 
shop  is  by  filling  up  any  unfilled  spaces 
in  the  counterweight  with  lead,  and  by 
fitting  plates  of  cast  iron  or,  preferably, 
wrought  iron  or  steel  to  the  counter- 
weight on  the  inside  or  the  outside,  dril- 
ling through  the  weight  and  plate  and 
securing  by  rivets  countersunk  on  both 
sides.  Care  must  be  taken  with  inside 
plates  to  keep  clear  of  the  spring  saddle 
and  axle  box,  and  on  the  outside  clear  of 
the  side  rods. 

A  practical  method  of  ascertaining  the 
thickness  of  plate  required  is  as  fol- 
lows :  Cut  out  of  sheet  iron  }i  in.  thick 
a  template  of  the  size  and  shape  of  the 
balance  weight,  thus,  and  drill  two  ^g 
holes  in  it  at  A  and  B.  Hang  it  up  on 
a  wire  nail  driven  into  a  post  so  that 
it  hangs  freely  by  hole  A,  and  in  front 
of  it  hang  a  plumbob  or  liut  by  a  piece 
of  string  which  has  been  chalked.  When 
it  is  perfectly  steady,  snap  the  string 
against  it  and  make  a  chalk  line  on  it. 
Do  the  same  for  the  other  hole,  B,  and 
the  crossing  of  the  two  lines  (which 
should  be  marked  C)  gives  the  center  of 
gravity  of  the  plate  as  shown  by  dotted 
lines  on  sketch.  Now  place  the  plate 
against  the  balance  weight  on  the  wheel 
and  measure  the  distance  from  the  cen- 
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through  plate  and  weight,  countersunk 
on  outside  of  both  and  riveted  up.  If 
the  weight  is  overestimated  some  of  the 
lead  may  be  drilled  out  easily  to  get  care- 
fully adjusted  weight.  The  lead  pockets 
should  always  be  screw  plugged  to  pre- 
vent loss  of  lead. 

The   following    form    for     the     coun- 
terbalancing    of     an     engine     with     six 


TEMPLATE   OF  COUNTERBALANCE    PLATE. 

drivers,     after     being     adjusted,     clearly 
shows  the  method : 

Eng.  No Date 

Counterbalancing. 

RECIPROCATING    WEIGHTS. 

Lbs. 

Piston  and   rod 429 

Crosshead  and  pin 364 

Little  end  main  rod 188 

1-4-981 
327 

3-=-654=A 

218  weight  per 
wheel. 

REVOLVING    WEIGHTS. 

Leading.     Driving.  Trailing. 

Lbs.           Lbs.  Lbs. 

Part  side  rod 114              292  114 

A  218              218  218 

big  end  336 

332  846  332 


Wheel.      Wt.    Req'd. 

LL   332 

RL   332 

LD  846 

KD  846 

vF 1^ 

KT  332 


Wt.   Found. 
332 

848 


Difference. 


-fi 
4-2 


332  0 

332  o 

Roger  Atkinson. 


Electric  vs.  Steam  Locomotive. 

I  am  inclosing  a  cutting  from  the 
Montreal  Daily  Star  of  November  17, 
1904,  which  may  be  of  interest  to  you 
or  your  readers.  This  is  considered  one 
of  the  most  reliable  papers  in  Canada,  and 
were  it  on  any  other  subject  it  is  possible 
I  would  take  an  equally  extraordinary 
statement  as   gospel. 

The  account  of  the  races  with  the  light 
engines  with  a  flying  start  seems  to  need 
quite  a  stretch  of  my  imagination,  and 
much  more  so  where  the  race  with  the 
engine  Mohawk  is  described.  In  fact, 
it  is  a  stretch  that  it  is  altogether  un- 
able to  take.  Can  you  give  me  a  de- 
scription  of  this   engine? 

The  part  that,  of  course,  lays  the  whole 
matter  open  to  doubt  is  the  last  para- 
graph, where  it  states  that  in  the  race 
where  it  had  600  tons,  and  that  ap- 
parently when  opposed  to  the  Mohawk, 
it  attained  a  speed  of  55  miles  an  hour. 
We  never  captured  any  world's  records 
down  here,  but  if  the  light  engine  was 
beaten  without  attaining  a  speed  of  over 
55  miles  an  hour  she  would  be  a  hope- 
less case  with  a  train,  and  I  think  the 
New  York  Central  Railroad  would  possi- 
bly make  a  better  showing  than  that  with 
one  of  our  switch  engines.  That  is  the 
part  I  cannot  credit  any  more  than  that 
the  engine  was  beaten  without  a  train  by 
one  with  nine  cars.  We  certainly  do  not 
have  any  passenger  engines  on  this  road 
that  would  retire  at  that  degree  of  speed. 
Hoping  to  see  something  regarding 
this  test  in  an  early  issue  of  your  maga- 
zine,      Yours  truly, 

Garnet  L.  Ord, 
Loco.  Engineer,  Can.  Pac.  R.  R. 
McAdam  let.,  N.  B. 
[The    newspaper   item    referred    to   by 
our  correspondent  was  a  press  dispatch 
from  Elmira,  N.  Y.    The  particular  para- 
graph to  which  Mr.  Ord  takes  exception 
reads  as  follows : 

"Another  pretty  race  was  between 
the  electric  locomotive  and  the  New 
York  Central  engine  Mohawk,  It  was 
the  closest  of  the  day.  Nine  heavy 
cars  were  attached  to  the  electric  loco- 
motive, while  the  Mohawk  was  run 
alone.  For  the  first  two  miles  neither 
could  gain,  but  as  the  racers  neared  the 
sub-stalion  the  electric  locomotive 
slowly  pulled  ahead  and  gained  so  rap- 
idly that  despite  the  heavy  train  behind 
it,  the  steam  engine  gave  up  the  race 
after  another  mile  had  been  run." — Ed.] 


Perhaps  it's  a  good  thing  to  have  an 
unsound  hobby  ridden  hard;  for  it  is 
sooner  ridden  to  death. — David  Col'fey- 
field. 
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Big  Four  Economizers. 

The  term  economizers  is  as  appropri- 
ately applied  to  Mr.  F.  J.  Zerbee,  master 
mechanic  of  the  Big  Four,  at  Bellefon- 
taine,  Ohio,  and  his  department  foreman 
and  employees  as  to  the  labor-saving 
tools  which  they  are  encouraged  to  in- 
vent and  for  which  the  company  gives 
them  due  credit. 

In  a  recent  tour  of  the  Bellefontaine 
shops  I  saw  a  number  of  tools  in  opera- 
tion   which    deserve    more    than    passing 


Fig.  1.  Fig.  2.  Fig.  3. 

AIR    CHISKI,  DRII,L    FOR   FLUE 

CLIPPER  SHEETS   AND 

CHUCK    FOR    SAME. 

notice,  and  which,  by  kindness  of  Mr. 
Zerbee,  we  are  enabled  to  illustrate  for 
the  benefit  of   our   readers. 

Fig.  I  shows  a  small  air  chisel  clipper 
for  cutting  off  the  chisel  point  after  it 
has  been  drawn  out  and  just  before  it 
is  tempered.  The  machine  is  made  with 
a  double  cylinder,  the  inner  cylinder  act- 
ing as  a  cushion  for  the  piston  in  its 
downward  stroke,  relieving  the  shock 
and  assisting  the  spring  to  return  the 
piston  to  its  normal  position.  This  ma- 
chine does  very  rapid  and  effective  work 
and  makes  a  clean-cut  job. 

Fig.  2  shows  a  retired  twist  drill  put 
into  active  service  again.  The  cut  shows 
4  2  in.  drill  with  its  point  turned  down 
to  ^  in.  The  device  is  used  exclusively 
for  drilling  holes  in  fiue  sheets  and  on 
an  average  it  drills  22  holes  per  hour. 

Fig.  3  illustrates  a  chuck  for  holding 
twist  drills  where  the  tang  or  square 
part  has  been  broken  off.  rendering  the 
tool  otherwise  worthless.  The  cut  shows 
a  small  latch  secured  by  a  set  screw  to 
the  chuck,  and  as  the  latch  is  made  of 
spring  steel,  it  permits  of  sufficient  de- 
flection to  engage  or  disengage  the  tool, 
which  has  a  slot  milled  into  it  for  the 
reception  of  the  latch. 

Fig.  4  is  a  device  for  removing  scale 
from  flues  of  greater  length  than  can 
be  accommodated  by  the  rattler.    As  the 


Hue  p.isiis  through  a  3  in.  pipe,  shown 
on  the  right,  it  engages  with  two  small 
rollers  set  at  an  incline  which  grip  the 
flue  and  force  it  to  the  three  large  roll- 
ers. These  large  rollers  are  so  nicely 
designed  that,  unlike  most  rollers,  they 
do  not  cut  or  leave  ridges  in  the  flue. 
The  flues  come  out  clean  and  brightly 
polished.  The  tnachine  is  very  speedy, 
cleaning  on  an  average  a  16  ft.  tube  ev- 
ery two  minutes. 

Besides  admiring  these  labor-saving 
devices,  one  cannot  help  but  notice  how 
scrupulously  clean  the  shops  are  kept. 
There  is  an  entire  absence  of  litter  from 
the  floors.  There  is  no  time  wasted  in 
looking  for  the  tools  wanted.  There  is 
a  place  for  everything  and  everything  is 
in   its   appointed   place. 

Jos.    A.    B.\KER. 


A  Strenuous  Week  in  One  Shop. 

There  are  two  things  a  foreman  has 
to  contend  with  in  railroad  work  that 
becomes  a  serious  problem  sometimes 
when  work  is  pushing  and  help  is  short, 
and  one  of  them  is  the  lusher,  who 
knows  how,  but  is  too  befuddled  to  do 
a  decent  job,  and  the  other  is  the  man 
who  began  his  career  as  a  shoer  of 
mules  and  oxen  and  perhaps  just  came 
out  of  a  shop,  size,  6x8,  and  the  full 
extent  of  his  knowledge  on  engine  work 
consists  in  knowing  how  to  sharpen  a 
coal  pick  and  split  old  ties,  kindling 
size,  to  start  the  fires  with. 

Some  of  his  town  cousins  have 
perhaps  informed  him  that  the  shop 
needs  blacksmiths  very  bad  and  that 
is  enough  for  him,  and.  withal, 
being  a  hustler,  he  is  over  to  the 
shop  in  two  hops  and  a  jump  and 
offered  you  a  chew  of  tobacco  and 
shook  your  arm  nearly  off  before  you 
have  time  to  ask  him  what  he  is  there 
for   and   he   informs   vou   he   is   a   black- 


slight  attack  of  thirst  which  it  will  take 
some  days  to  assuage.  The  aforesaid 
hammerman  is  a  crackcrjack  when  in 
working  trim  and  a  star  on  forging  rock- 
er arms,  making  them  from  the  solid 
piece  and  all  under  the  hammer  and  heat- 
ing the  pieces  in  the  furnace,  and  as  the 
process  is  interesting  and  not  extensive- 
ly used,  a  description  would  not  be  out 
of  place. 

Fig.  I  shows  the  blank  of  round  iron, 
about  I  in.  larger  than  finished  size  and 
of  suitable  length.  Fig.  2  shows  the 
first  operation.  Fig.  3  shows  the  piece 
ready  for  bending.  After  being  bent,  as 
in  Fig.  4,  it  is  ready  for  the  finishing  die, 
and  it  does  the  work  nicely.  Fig.  5 
shows  this  die,  and  Fig.  6  two  views 
of  the  rocker  arm  as  it  comes  from 
the  die,  after  being  set  accurately— that 
is,  the  angle  of  the  arms  to  each  other- 
it  is  taken  to  a  blacksmith  to  have  the 
arms  cut  to  length  and  the  bosses  fin- 
ished, and  it  is  ready  for  machining. 
Plenty  of  stock  is  left  for  the  machining. 
as  it  is  comparatively  easy  to  take  it 
off  with  high  speed  machines  and  steel 
and  heavy  cuts. 

Now,  our  friend,  Bolivar,  being  a 
very  good  workman  and  capable  of  do- 
ing a  good  job  when  payday  had  come 
and  gone  about  three  weeks — but  as  pay- 
day had  just  been  around  and  Pat  had 
drawn  a  very  fair  and  fat  stipend  for 
services  rendered  and  he  and  John  Bar- 
leycorn were  promenading  arm  in  arm, 
I  kept  a  close  eye  on  him  in  his  efforts 
to  finish  the  rocker  arm.  He  had  already 
upset  one  end  of  the  shaft,  as  in  Fig.  7. 
and  was  preparing  to  upset  the  other  end 
when  I  was  called  away  and  had  been  de- 
tained by  the  man  I  had  just  hired,  and 
strolled  back  to  him  and  was  knocked 
silly  by  what  I  saw.  Pat,  having  diffi- 
culty in  holding  the  shaft,  had  looked 
around  for  something  to  help  him  hold 


Fig.  4.     LONG     FLUE     CVTTING     MACHINE. 


smith,  learned  his  trade  at  the  Baldwin 
Works  and  just  came  West  to  see  his 
relatives  and  intends  to  stay  if  he  can 
get  a  job  that  suits  him.  We  size  him 
up  and  look  around  at  the  empty  fires 
and  the  work  piled  shoulder  high  and 
decide  to  try  him  and  tell  him  to  come 
on  in  the  morning;  in  the  meantime. 
I  stroll  around  to  see  how  P.  Bolivar 
is  getting  along  with  a  rocker  arm  that 
we  are  in  a  hurry  for.  and  making  the 
good,  old-fashioned  way.  as  our  hammer- 
man is  under  the  weather  and  has  just  a 


it  and  his  eyes  fell  on  a  big  swage  block 
lying  near  the  face  plate  and  it  happened 
there  was  a  hole  in  the  block  just  large 
enough  for  the  piece.  So  Pat  has  the 
block  put  on  the  face  plate  and  heats 
the  unfinished  end  and  when  ready  takes 
the  piece  and  puts  it  in  the  block,  turns 
it  over  on  the  plate  and  proceeds  to  up- 
set the  other  end.  and  had  just  about 
finished  the  job  when  I  came  up  and 
ordered  him  to  take  the  piece  out  of 
the  block.  Of  course,  he  could  not,  as 
both  ends  were  upset  and  riveted  in  the 
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block  tight,  and  as  the  iron  was  5}^ 
ins.  diameter,  it  was  there  for  keeps. 
Fig.  8  shows  how  it  looked. 

I  had  to  let  P.  Bolivar  recuperate  for 
a  few  days  and  cut  the  shaft  out  of  the 
block  and  charged  the  loss  to  P.  Bolivar. 
Esquire,  which  reduced  his  supply  of 
shekels  the  next  payday  and  was  the 
means  thereby  of  keeping  him  sober  for 
a  longer  period  than  was  his  habit. 

Our  new  man  from  the  Baldwin  Works 
came  in  and  went  to  work  making  some 
tools  for  himself,  while  I  had  to  jump 
in  and  finish  the  rocker  arm,  that  the 
M.   M.    was   having   seven   kinds    of   fits 


that  fell  in  the  river  and  came  to  the 
surface  with  his  pockets  filled  with  gold 
fish. 

I  advised  my  new  acquaintance  to  hie 
himself  back  to  the  East,  as  his  mode 
of  workmanship  and  design  was  entirely 
too  complicated  for  our  slow-going 
shop.  The  hammer  I  kept  in  the  office 
to  scare  away  the  rats  and  mice,  and  it 
did  the  work  as  well  as  a  Chinese  scare- 
crow could  have  done  it.  Our  country 
is  certainly  worthy  of  being  classed  as 
nervy  when  such  men  are  allowed  to  go 
free  and  untrammeled  about  the  land  and 
impose  on  a  confiding  railroad  company. 
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about.  I  did  not  have  much  of  a  chance 
to  see  what  our  Philadelphia  friend  was 
doing  until  late  in  the  evening. 

He  had  been  putting  in  the  time  manu- 
facturing himself  a  hand  hammer,  and  of 
all  the  hammers  I  have  ever  seen 
in  my  long  and  varied  career  this  par- 
ticular one  eclipsed  anything  that  it  has 
ever  been  my  lot  to  see. 

Now  it  happens  that  I  am  a  crank 
on  the  forging  of  a  hand  hammer  and 
love  to  see  a  well  proportioned  and  well 
balanced  hammer  and  have  made  some 
nice  ones  m  my  time,  and  Fig.  9  shows 
two  views  of  such  a  hammer  as  I  usu- 
ally make,  and  annealing  it  carefully  af- 
ter forging  so  the  strains  are  all  equal- 
ized before  tempering. 

It  is  almost  beyond  my  capacity  to 
depict  the  thing  that  the  man  from 
Quakertown  had  constructed,  but  Fig.  10 
shows  it  as  near  as  I  can  come  to  it. 
It  will  be  noticed  there  is  a  band 
around  the  neck  of  it.  This  may  be 
thought  to  answer  some  useful  purpose, 
and  I  was  at  a  loss  to  think  what  it 
was  there  for  until  the  Baldwin  man 
informed  me  that  the  pein  had  jumped  off 
on  him  after  he  had  made  it  and  he  had 
taken  this  means  to  weld  it  on  again, 
and  the  funny  part  of  it  was  that  it  stuck 
good  and  tight ;  no  one  but  a  botch 
would  have  ever  attempted  such  a  job. 
and  a  smith  to  make  a  tight  job  of 
such  a  thing  must  be  as  lucky  as  the  man 


It  might  be  thought  that  for  one 
week's  mishaps  my  cup  was  full  to  over- 
flowing, but  as  I  had  a  German  of  large 
head  and  small  brains  that  constantly  ex- 
haled a  delicious  odor  of  Limburg 
cheese  and  stale  beer,  he  was  the  next 
to  make  a  break,  and  in  a  peculiar  way 
that  only  a  Dutchman  could  contrive  to 
make. 

I  gave  him  an  order  for  500  pieces 
Mx2}^xi3  ins.  long  for  2-hole  brake  jaws, 
and  he  proceeded  to  cut  them  ofif  and 
was  stacking  them  up  when  I  came 
around.  The  pieces  looked  short  to  me. 
and  picking  one  up,  I  measured  it  and 
found  it  was  just  11  ins.  long,  and  called 
his  attention  to  it.  He  looked  at  my 
rule  and  said:  "Poss,  you  haf  your  rule 
hind  side  foremost;  you  measure  him  de 
oder  vay,"  and,  suiting  the  action  to  the 
words,  he  turned  my  rule  end  for  end 
and  it  did  measure  13  ins.,  but,  of  course. 
it  was  commencing  at  the  24th  inch  and 
running  back  to  13  on  the  rule.  It  total- 
ed II  ins.  and  I  had  quite  a  time  con- 
vincing him  of  his  error.  It  never  rains 
but  it  pours,  and  this  was  a  cloudburst. 
Words  could  not  express  my  feelings,  but 
they  were  near  the  breaking  strain,  and 
what  can  one  say  to  a  man  who  is  gen- 
erally a  good  worker  and  faithful,  but 
gets  an  idea  in  his  thick  nut  sometimes 
that  no  amount  of  talk  can  dissipate. 
.\nd  this  fits  his  case  exactly. 

Every  cloud  has  a  silvery  lining,  and  I 


had  the  satisfaction  oi  perfecting  a  truck 
for  handling  couplers  that  proved  to  be 
very  handy  and  made  quite  a  saving,  as 
one  man  could  handle  more  couplers  with 
this  truck  than  two  could  handle  by 
hand,  whether  the  yokes  are  on  or  off. 
Fig.  II  shows  the  handle  and  carrier, 
side  and  flat  view.  Fig.  12  the  axle.  Fig. 
13  the  pins  to  hold  the  coupler  in  place 
on  the  truck.  It  saves  a  great  deal  of 
time  and  labor,  for  we  repaired  a  great 
many  couplers  in  our  shop  and  had  quite 
a  distance  to  get  them  in  and  out  of  the 
shop.  The  M.  M.  ordered  four  of  them 
for  yard  use  which  encouraged  me  to 
think  that  I  had  not  lived  in  vain  that 
week,  notwithstanding  the  efforts  of  P. 
Bolivar  &  Co.  to  make  me  think  other- 
wise. T.  Toot. 
St.  Louis   Mo. 


Observations     and     Suggestions     Con- 
cerning the  Electric  Locomotive. 

The  Berlin-Zossen  high  speed  electric 
car  experiments  suggest  reduction  of  air 
resistance  in  order  to  secure  speed  in- 
crease. To  do  this  lower  the  car  roof 
so  that  a  tall  man  may  just  walk  under  it 
with  his  hat  off.  Narrow  the  aisle  to  its 
minimum  width  and  save  that  on  the 
width  of  the  car. 

Lower  the  car  between  the  trucks  so 
that  it  will  just  safely  clear  the  track. 
Where  it  rests  upon  the  trucks  being  too 
low  for  passengers,  place  the  trans- 
former, compressor,  tank,  accumulators 
and  brake  cylinders,  etc.     The  end  be- 
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yond  the  truck,  lower  down  close  to 
the  rails  for  a  motorman's  triangular 
cab,  cow-catcher  like.  In  case  of  side 
sway  duplicate  under  the  truck  the  side 
bearing  plates  above  it,  extending  to 
them  a  pair  of  steel  sills  from  under 
the  depressed  car. 

Such  construction  would  admit  of 
larger  wheels,  of  firmer  grip  and  re- 
duced axle  friction. 

J.  F.  Hartmann. 

Providence,  R.  I. 
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A  Non-Telescoping  Platform. 

Readers  of  Railway  and  Locomotive 
Engineeking  will  be  interested  to  learn 
that  a  platform  has  been  invented  which 
guarantees  to  prevent  the  telescoping  of 
day  coaches  so  frequently  mentioned  of 
late  in  the  reports  of  accidents  and  col- 
lisions. 

Uusally  the  heavy  Pullmans  on  the  rear 
of  the  train  by  their  great  weight  add 
to  the  destruction  of  the  lighter  day 
coaches  after  the  impact  of  a  collision 
has  taken  place,  so  that  it  is  almost 
miraculous  if  any  of  the  coach  passen- 
gers come  out  alive. 

Our  illustrations  show  a  malleable  iron 
platform  and  buffing  device  which  has 
been  patented  by  Mr.   C.   Coller,   master 


iiig  such  a  wide  bearing  surface  against 
the  end  sill  of  body  and  platform  pre- 
vents the  danger  of  crushing  the  plat- 
forms when  in  collision  and  practically 
overcomes  the  danger  of  telescoping. 

The  purpose  of  the  center  casting  at- 
tached to  the  coupler  shank  is  to  keep 
the  face  plates  always  in  contact,  for  the 
harder  the  pull  on  the  coupling  the 
closer  the  face  plates  are  pulled  together. 

Another  excellent  feature — should  the 
coupler  pocket  become  broken  or  dis- 
engaged at  rear  of  shank — the  coupler 
cannot  pull  out,  as  this  cepter  casting 
will  come  in  contact  with  head  block  and 
prevent  coupler  from  pulling  out. 

This  platform  and  buffing  device  has 
been    applied   to   75    passenger   cars    and 
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car  builder  of  the  Monon,  and  since  its 
adoption  by  that  road  some  time  ago 
the  cost  of  repairs  to  platforms  and 
draft  gear  has  been  reduced  80  per  cent. 
The  engraving  shows  it  as  applied  to 
the  vestibule  type.  The  platform  main 
casting  is  made  in  one  piece  with  suita- 
ble pockets  cast  on  to  it  for  receiving 
outside  buffer  springs.  The  pocket  that 
receives  the  spring  for  the  center  buffer 
stem  is  made  in  a  separate  piece.  This 
casting  straddles  over  the  coupler 
shank,  with  the  flanges  extending  down 
on  each  side  of  shank.  There  is  a  key 
of  J4  in.  by  4  in.  iron  passing  through 
the  flanges  and  through  the  coupler 
shank.  The  footplate  has  bosses  cast  on 
the  top  side  for  the  handrail  columns  to 
screw  into  instead  of  passing  through  the 
platform  and  sill.  This  allows  the  flange 
of  the  buffing  plate  to  be  extended  the 
full  width  of  the  buffer  plate,  which  af- 
fords a  wider  passageway  from  one 
coach  to  another  and  prevents  an  open- 
ing whereby  passengers  might  catch 
their  feet.  On  vestibule  cars  this  foot 
and  buffer  plate  extends  the  full  width 
of  the  vestibule  opening.  The  main  plat- 
form casting  being  very  strong  and  hav- 


50   engine   tanks    on   the    Monon    and   is 
giving  the   most  gratifying   results. 

J.  A.  B. 


Safety  Valves  on  Tank  Cars. 
On  page  558  of  your  December  issue 
is  an  article  on  the  subject  of  tests  of 
safety  valves  for  tank  cars,  in  connec- 
tion with  which  is  shown  the  frangible 
disk  used  on  cars  carrying  ammonia  and 
other  similar  liquids. 

This  may  mislead  some  of  your  read- 
ers to  think  that  the  form  shown  is  the 
one  experimented  on  at  Lima,  Ohio, 
but  the  fact  is  that  the  valve  so  tested 
was  the  regular  spring  loaded  valve  il- 
lustrated in  the  Master  Car  Builders' 
Association  Proceedings  of  1903,  and 
this  valve  proved  itself  to  be  admirably 
suited  to  relieving  tanks  of  internal  pres- 
sure. 

The  frangible  disk  arrangement  which 
you  show  in  connection  with  your  article, 
was  designed  for  relieving  the  pressure 
on  tanks  carrying  ammonia  and  such 
liquids  where  no  escape  of  vapor  can 
be  permitted  except  in  the  case  of  fire. 
Consequently,   the   lead   diaphragm     ar- 


rangement shown  was  tried  by  the  Sol- 
vay  Process  Company,  and,  upon  repeat- 
ed tests,  it  was  found  that  the  lead  seal 
ruptured  at  a  point  very  near  the  de- 
sired pressure.  Of  course,  after  the  seal 
is  once  ruptured,  the  volatile  contents  of 
the  tank  will  be  vaporized. 
Yours  truly. 

A.  W.  Gibus, 
General  Supt.  Motive  Power  P.  R.  R. 


The  "Big  Stick"  in  Railroad  Operation. 

Some  people  in  Canada  appear  to  have 
taken  President  Roosevelt's  "big  stick" 
in  earnest,  for  there  is  an  electric  railway 
in  Montreal,  which  insures  safety  of  op- 
eration along  a  stretch  of  single  track 
in  a  very  effective  and  at  the  same  time 
inexpensive  way. 

The  railway  has  a  double  track  except 
for  one  short  stretch  where  it  crosses 
the  Lachine  canal  and  the  water  ba- 
sins near  the  St.  Gabriel  locks.  This  por- 
tion is  carried  on  a  bridge  and  there  is 
only  a  singh  line  of  rails  on  the  struc- 
ture. In  addition  to  this,  the  road  on 
the  bridge  is  crooked  and  the  view  ahead 
is  necessarily  restricted. 

The  possibility  of  mishap  or  accident 
is  removed  by  a  regulation  of  the  com- 
pany, which  provides  that  the  only  car 
having  right  of  way  on  the  bridge  is  the 
one  carrying  a  "big  stick."  This  is  in 
reality  nothing  less  than  a  painted  ba- 
ton about  a  foot  long  and  a  car  having 
the  right  to  cross  receives  this  stick  and 
proceeds,  the  conductor  gives  it  to  the 
man  in  charge  of  the  car  waiting  at  the 
end  of  the  bridge  to  go  in  the  opposite 
direction,  and  this  man  carries  it  over 
the  bridge  and  retains  it  until  he  meets 
a  car  moving  toward  the  bridge.  Thus. 
this  one  stick  is  kept  constantly  in  use 
regulating  the  bridge  traffic. 

The  system  here  outlined  is  in  essence 
and  in  principle  the  train  staff  system, 
and  while  it  ensures  safety  of  operation 
it  does  not  easily  provide  for  continu- 
ous movement  in  one  direction,  but 
where  safety  is,  as  it  ought  to  be,  the 
first  consideration,  this  crude  staff  sys- 
tem is  all  right. 

Not  long  ago  President  Roosevelt  ad- 
vised people  to  "talk  softly  but  carry  a 
l)ig  stick."  and  the  Montreal  electric 
road  adopts  something  like  this  strenu- 
ous advice  when  it  compels  its  em- 
ployees to  run  cautiously  and  carry  a  big 
stick  when  on  the  Lachine  canal  bridge. 

H. 


White  brass  is  a  metal  that  is  used 
considerably  by  railway  companies,  but 
it  is  an  article  of  the  whited  sepulcher 
order.  It  is  an  article  of  the  nasty  cheap- 
ness character  posing  under  a  false 
guise  of  respectability.  The  ordinary 
kind  consist  of  68  per  cent,  of  tin,  31.5 
per  cent,  of  zinc.  I  per  cent,  of  copper 
and  0.5  per  cent,  of  lead. 
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A  Safe  and  Sane  Railway  Policy. 

No  more  weighty  words  were  ever  ut- 
tered in  the  council  chambers  of  this 
nation  than  those  of  President  Roose- 
velt, which  are  to  be  found  in  his  re- 
cent message  to  Congress.  In  dealing 
with  the  loss  of  life  on  our  railroads  he 
has  plainly  stated  what  he  considers  to 
be  the  four  essentials  which  should  be 
embodied  in  the  railroad  legislation  of 
the  immediate  future.  They  are,  briefly, 
the  compulsory  adoption  of  the  block 
system  of  railway  signaling,  the  enforced 
limitation  of  the  hours  of  continuous 
railway  service,  the  employment  of  train- 
ed and  experienced  men  only  in  positions 
of  responsibility,  and  the  severe  punish- 
ment of  all  those  who,  by  the  issuance 
of  wrong  orders,  or  of  those  who  by  the 
disobedience  of  orders,  cause  disaster. 

It  is  a  matter  of  common  knowledge 
that  in  thus  advocating  the  adoption 
of  block  system  the  President  is 
voicing  the  sentiment  of  the  public  at 
large  who  have  become  appalled  at  the 
loss  of  life  due  to  what  is  generally  be- 
lieved to  be  preventable  accidents.  That 
this  idea  is  well  founded  may  be  gather- 
ed from  some  recently  published  sta- 
tistics concerning  the  principal   railroad 


\vrcck.s  in  the  United  States  for  the  first 
nine  and  a  half  months  of  1904.  Eliminat- 
ing failures  of  equipment,  there  were  18 
wrecks  caused  by  watit  of  proper  signals 
or  the  disregard  of  danger  indications. 
In  these  disasters  171  people  were  killed 
and  484  were  injured. 

Statisticians  and  special  pleaders  may 
prove  that  these  figures  are  not  so  high 
as  those  of  other  years,  or  they  may 
ring  the  changes  on  the  percentage  due 
to  this  kind  of  human  failure  or  that 
kind  of  disobedience.  The  sober  and 
saddening  fact,  nevertheless,  remains, 
that  if  the  causes  which  have  operated 
m  the  past  operate  in  the  future  in  the 
same  proportion,  there  are  in  this  land 
now  alive,  and  in  the  full  enjoyment  of 
the  glad  New  Year  season,  over  200  per- 
sons who  will,  during  1905,  meet  violent 
and  shocking  deaths  on  railroads  and 
more  than  600  who  will  be  maimed  and 
mutilated  in  the  same  time. 

With  regard  to  the  advisability  of  re- 
stricting the  hours  of  service,'  no  think- 
ing man,  be  he  railroad  manager  or  em- 
ployee, will  seriously  quarrel.  There  is 
a  limit  to  human  endurance,  and  a  dead- 
ening of  the  faculties  follows  prolonged 
continuous  strain.  Ignoring  these  facts 
of  Nature  introduces  a  danger  in  railroad 
operation  which  not  only  the  traveling 
public  but  the  conscientious  employee 
who  is  doing  his  duty  and  who  expects 
that  others  shall  be  capable  of  doing 
theirs  has  a  right  to  see  reduced  to  its 
very  lowest  terms. 

The  employment  of  trained  and  ex- 
perienced men  in  railroad  service  is  in 
line  with  what  is  done  in  the  army  and 
navy,  and  no  critic  of  our  land  or  sea 
forces  has  ever  ventured  to  find  fault 
with  systematic  training  or  with  the  re- 
ward, by  advancement,  of  competent  and 
capable  men. 

The  desire  of  the  President  to  see  legal 
means  provided  for  the  adequate  pun- 
ishment of  clearly  proved  railroad  de- 
linquents will,  if  carried  out,  have  a  very 
salutory  effect  upon  the  kind  of  man 
whom  we  have  before  now  called  the 
"Chancetaker."  This  man,  whether  he 
runs  past  a  danger  signal  or  whether  he 
permits  discipline  on  his  division  to  grow 
dangerously  lax,  or  even  in  an  indirect 
way  jeopardizes  the  lives  of  others,  has 
no  legitimate  place  on  any  railway  to-day, 
and  the  successful  singling  out  of  him 
will  be  for  the  general  good,  and,  in  the 
words  of  St.  Peter,  it  will  be  done  "for 
the  punishment  of  evildoers,  and  for  the 
praise  of  them  that  do  well." 


Where  the   Majority  Really  Rules. 

There  are  fears  in  some  quarters  that 
the  unreasonable  demands  of  organized 
labor  will  eventually  ruin  this  great  coun- 
try and  throw  our  progressing  civiliza- 
tion into  anarchy.  Some  sections  of  or- 
ganized labor  have  at  times  been  very 
unreasonable,  but  that  was  a  very  small 


portion  of  the  whole  and  merely  created 
local  disturbances  of  business.  The  ordi- 
nary press  is  so  much  on  the  side  of 
capital  that  it  is  very  rare  to  see  the 
subversive  actions  of  organized  capital 
denounced  even  when  things  are  done 
that  grind  into  dust  the  interests  of  small 
capital  and  of  labor,  things  that  are  much 
more  dangerous  to  the  stability  of  our 
institutions  than  anything  ever  tried  by 
wage  earners. 

What  organized  labor  may  be  expected 
to  do  when  it  combines  politically  may 
be  predicted  from  what  it  has  done  in 
New  Zealand,  where  it  rules  the  country. 
\n  address  was  recently  delivered  by 
Prof.  Frank  Parsons  on  the  contrasts 
between  New  Zealand  and  the  Uni- 
ted States,  which  indicates  that  New 
Zcalanders  have  obtained  rights  and 
privileges  which  the  most  progressive 
statesmen  have  been  demanding  in  vain 
for  the  United  States  and  the  country 
thrives  on  the  fair-play  given  to  the 
whole  of  the  community.  Part  of  Mr. 
Parsons'  address  reads: 

In  New  Zealand  organized  labor  uses 
the  ballot  to  accomplish  its  ends,  but  in 
.'\merica  the  workingmen  carefully  re- 
frain, for  the  most  part,  from  using  this 
greatest  of  all  the  powers  they  possess. 

The  capitalists  have  stood  together  in 
the  United  States,  but  the  farmers  and 
workingmen  and  small  merchants  and 
manufacturers  have  divided.  In  New 
Zealand  the  capitalists  have  stood  to- 
gether, but  the  workers  and  farmers  have 
stood  together  also,  and  have  carried  the 
day  against  the  capitalists.  The  agri- 
cultural population  forms  about  40  per 
cent,  of  the  total  population  in  New  Zea- 
land, and  the  farmers  have  40  per  cent, 
of  the  representatives  in  the  national 
house,  without  considering  the  Maoris, 
who  are  all  rural.  In  the  United  States 
the  agricultural  population  is  also  about 
40  per  cent,  of  the  total,  but  has  only  9 
per  cent,  of  the  national  representatives. 
On  the  other  hand,  the  lawyers  have  only 
a  small  representation  in  the  New  Zea- 
land House,  and  a  very  large  one  in  our 
Congress  and  legislatures — 12  per  cent, 
in  New  Zealand,  against  60  per  cent,  in 
our  Congress  and  some  of  our  legisla- 
tures. Our  organization  is  for  private 
profit  and  industrial  conquest ;  hers  is 
for  justice  and  public  service.  We  have 
a  National  Labor  Bureau  and  an  able 
Commissioner,  but  the  department  "is 
generally  limited  to  the  publication  of 
statistics.  In  New  Zealand  the  principal 
duty  of  the  department  is  to  find  employ- 
ment for  the  unemployed  and  improve 
the  condition  of  labor,  the  publication  of 
statistics  being  a  subordinate  function. 

New  Zealand  has  a  parcels  post  that 
will  carry  a  parcel  three  feet  long  and 
three  feet  in  girth  and  weighing  eleven 
pounds  or  less,  all  over  the  world  for 
12  cents  a  pound,  or  six  cents  inside  the 
colony.  The  United  States  has  no  parcels 
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post  for  inland  service,  and  no  foreign 
service  except  with  New  Zealand  and  a 
few  other  countries. 

New  Zealand  has  postal  savings  banks, 
and  the  total  deposits  in  all  sorts  of 
banks  amount  to  $140  for  each  inhabitant. 
The  United  States  hao  no  postal  savings 
banks,  and  the  total  bank  deposits 
amount  to  only  $110  per  inhabitant.  The 
State  telegraphs  of  New  Zealand  trans- 
mit five  messages  per  capita  each  year, 
while  the  private  telegraphs  of  the  Uni- 
ted States  transmit  not  quite  one  mes- 
sage per  head  of  the  population.  New 
Zealand  makes  a  good  profit  on  her  pos- 
tal business. 

Here  the  railways  are  managed  for 
private  profit ;  there  railways  are  run  for 
public  service.  New  Zealand  has  an 
eight-hour  day  and  a  half-holiday.  We 
have,  as  a  rule,  a  ten-hour  day  and  no 
half-holiday.  With  us  the  aged  and  des- 
titute must  depend  on  charity  or  go  to 
the  pauper  house.  In  New  Zealand  the 
aged  poor  receive  State  annuities. 

It  is  estimated  that  strikes  and  lock- 
outs in  the  United  States  have  cost  em- 
ployers and  employed  $380,000,000  in  the 
fifteen  years,  1887  to  1902 — or  an  average 
of  $25,000,000  a  year.  The  total  cost,  in- 
cluding the  public  loss,  is  probably  not 
less  than  $600,000,000,  or  $40,000,000  a 
year.  New  Zealand  also  had  terribly  ex- 
pensive strikes  before  she  got  her  arbi- 
tration court,  but  in  the  ten  years  since 
then  she  has  been  practically  free  from 
industrial  war.  Of  course.  New  Zealand 
has  abolished  the  legal  fiction  in  common 
law  that  every  man  is  familiar  with  the 
habits  of  all  fellow  servants  and  is  guilty 
of  contributory  negligence  when  he  re- 
ceives injuries  from  the  carelessness  of 
a  fellow  servant  he  has  never  seen. 


Inventors  and  Poets. 

An  inventor  is  generally  looked  upon 
as  a  hard  headed,  matter  of  fact  person 
with  none  of  the  celestial  Pre  that  pro- 
duce the  great  works  of  poets  and  im- 
mortal writers.  Yet  a  little  reflection 
will  convince  mental  analysts  that  the 
mental  attributes  which  produce  the 
works  of  a  Milton  or  a  Shakespeare  are 
similar  to  the  mental  forces  which  have 
invented  the  printing  press,  the  steam 
engine,  the  electric  dynamo,  the  telephone 
and  the  air  brake.  In  his  anecdotes  of 
Steam  Engines,  Robert  Stuart  discus- 
ses this  subject  in  the  following  inter- 
esting fashion : 

"On  reflection  it  will  be  found  that  me- 
chanical invention  differs  nothing  from 
that  which  gives  value  to  those  pur- 
suits, considered  to  be  more  mental  and 
refined.  Homer  and  his  Iliad,  Virgil  and 
his  JEneid,  Milton  and  his  Paradise  Lost, 
were  minds  and  productions  of  the  same 
exquisite  fiber  and  tension  with  Savery 
and  Watt  with  their  engines.  Huyghens 
with  his  watch,  Arkwright  with  his  spin- 


ning frame,  and  Bramah  with  his  hy- 
draulic press.  In  fact,  all  observation 
shows  that  the  power  of  combining  ma- 
chines and  constructing  poems,  in  the 
'heroic  or  any  other  line,'  are  usually 
united  in  the  same  individual,  that  all 
poets  are  mechanical  inventors,  and  all 
mechanical  inventors  are  poets.  Hooke 
made  verses  as  well  as  machines ;  and 
when  he  presented  thirty-seven  different 
projects  for  flying,  had  his  attention  been 
directed  to  express  his  thoughts  in 
meter,  he  had  previously  shown  a  fa- 
cility for  describing  the  glories  of  his 
mistress'  eyebrows  in  as  many  sonnets. 
Lord  Worcester  also  made  verses,  and 
his  'Century  of  Inventions'  has  been 
commented  upon  ray  more  than  one  per- 
son, as  if  it  were  a  poem,  although  not 
written  in  rhyme.  Sir  Samuel  Morland 
indited  love-songs,  and  sang  them  to  his 
theorbo.  When  total  blindness  had 
fallen  on  the  jovial  old  man,  he  buried 
the  manuscript  of  the  effusions  of  his 
younger  muse,  considering  them  to  be 
'gay  deceits,'  and  betook  himself  in  his 
ninetieth  year  to  the  composition  of 
psalms.  Arkwright  was  famed  among 
his  customers  for  a  light  hand  and  ex- 
quisite edge,  and  for  verses  which  cut 
as  keen  as  his  razors.  Watt,  in  his  youth, 
was  a  rhymster,  and  few  men  of  his  gen- 
eration read  more  fairy  tales  and  poetry 
— even  in  the  meridian  of  his  life,  and 
in  the  busiest  period  of  his  employment, 
the  greater  portion  of  his  time  was  de- 
voted to  indulgence  in  this  mental  lux- 
ury. Few  who  knew  the  excellent  Ren- 
nie  near  the  close  of  his  life  would  have 
dreamt  of  finding  under  his  inflexible 
man  of  business  exterior,  an  enthusias- 
tic admirer  of  poetry  and  music;  or, 
that  in  his  youth,  he  chanted  his  own 
lyrics,  which  were  distinguished  for  their 
spirit  and  taste.  His  contemporary,  the 
venerable  Telford,  when  building  rough 
stone  fence  walls  as  a  journeyman  ma- 
son, was  an  esteemed  contributor  to  the 
poetical  corner  of  the  Scots'  Magazine — 
and  his  productions  were  imbued  with 
much  of  the  pastoral  sweetness  and 
pathos  of  those  of  the  Bard  of  Ayr.  Sir 
William  Congreve  let  off  many  poetical 
squibs  before  he  exploded  his  rockets. 
Sir  Christopher  Wren  is  complimented 
by  a  bishop  on  his  poetical  acquirements: 
'You  have,'  says  the  Right  Reverend 
Father  in  God,  'admirably  well  hit  his 
genius ;  your  verse  is  harmonious,  your 
philosophy  very  instructing  for  life,  your 
liberty  in  translating  enough  to  make  it 
seem  to  be  an  English  original,  and  yet 
not  so  much  but  that  the  mind  of  the  au- 
thor is  still  religiously  preserved.'  Could 
more  be  said  of  the  paraphrases  of 
Dryden  or  Pope?  One  of  the  ablest 
disciples  of  Sir  Humphrey  Davy  haz- 
arded the  opinion  that  some  of  the  ex- 
president's  speculations  'graduated  into 
the  poetry  of  science.'  The  devotee 
was  ignorant  of  his  idol's  early  propen- 


sities, and  he  knew  not  that  Sir 
Humphrey  wooed  the  muses  before  he 
experimented  on  the  gases,  and  pro- 
duced, 'in  the  heroic  measure,'  his  ad- 
dress to  St.  Michael's  Mount,  long  before 
he  invented  the  safety  lamp.  Dr.  Cart- 
wright  early  distinguished  himself  for  his 
poetical  compositions;  but  the  fine  taste 
and  exalted  feeling  which  pervade  them 
must  yield  to  the  exquisite  invention  and 
extensive  usefulness  of  his  power-loom." 


Government   Supervision,   Not   Owner- 
ship. 

In  1901  Congress  passed  an  act  requir- 
ing interstate  railroads  to  make  monthly 
reports  of  all  accidents  to  passengers  and 
employees  on  duty.  At  the  present  time 
President  Roosevelt  has  called  the  atten- 
tion of  Congress,  through  the  medium 
of  his  annual  message,  to  the  advisability 
of  enlarging  the  powers  of  the  Interstate 
Commission,  so  that  a  government  in- 
vestigation of  all  railroad  accidents  which 
involve  loss  of  life  can  be  made,  and 
that  the  results  of  such  investigation 
shall  be  made  public. 

Railway  supervision  by  the  govern- 
ment, not  government  ownership,  has 
long  been  known  in  Great  Britain,  where 
the  Railway  Department  of  the  Board  of 
Trade  inspects  the  equipment  of  all  new 
railroads  and  conducts  an  impartial  in- 
vestigation into  all  railway  accidents 
which  happen  in  the  United  Kingdom, 
and,  generally  speaking,  exercises  such 
supervision  over  the  operation  and  traf- 
fic of  railways  as  is  deemed  to  be  ex- 
pedient in  the  public  interest.  The  Board 
of  Trade  is  a  government  department, 
the  president  of  which  has  a  seat  in  par- 
liament. The  Board  is  divided  into  a  num 
ber  of  sections  severally  dealing  with  all 
merchant  shipping,  lighthouses,  harbors, 
mercantile  corporations,  railway  and 
tramway  traffic,  etc.  The  chief  inspect- 
ing officer  for  the  railway  department  is 
Col.  H.  A.  Yorke,  who  is  well  known  on 
this  side  of  the  Atlantic,  having  made  a 
critical  examination  of  our  railway  sys- 
tems last  year. 

The  creation  of  an  independent  and 
non-political  railway  commission  in 
Canada  about  a  year  ago  by  the  govern- 
ment of  the  Dominion,  the  Commission 
having  powers  similar  to  those  of  the 
Railway  Department  of  the  British  Board 
of  Trade,  indicates  the  growth  01  the 
idea  of  government  supervision  in  rail- 
way matters.  Canada  lately  rejected  at 
the  polls  the  idea  of  government  owner- 
ship while  maintaining  government  su- 
pervision. 

Such  super\-ision  as  we  speak  of,  con- 
trolled by  competent  officers,  is  not 
necessarily  oppressive  in  its  operation, 
and  it  is  distinctly  in  the  public  interest 
It  has  a  tendency  toward  uniformity  of 
practice  and  it  is  likely  to  raise  the 
standard  of  railroad  efficiency.  TTie 
President's  proposal  to  have  the  results 
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"of  every  investigation  made  public,  a  sys- 
tem repeatedly  urged  in  these  pages,  is  as 
wise  as  it  will  be  beneficial.  Government 
investigation  will  certainly  get  at  the 
wholesome  truth  in  each  case,  and  the 
sooner  the  weak  spots  are  revealed  the 
sooner  can  the  proper  remedies  be  ap- 
plied. The  public  are  looking  for  some 
such  governmental  supervision  as  the 
President  outlines.  Other  countries  have 
it  and  like  it.     Why  should  not  we? 


Responsibility  of  the   Locomotive 
Engineer. 

It  is  quite  common  for  daily  newspa- 
pers, in  writing  up  railway  collisions,  to 
chronicle  the  fact  that  the  engineer 
"bravely  stuck  to  his  post,  applied  his 
air  brakes  and  reversed  his  engine."  A 
recent  account,  severely  censures  the  en- 
gineer for  leaving  his  engine  as  it 
plunged  into  a  wreck,  stigmatizing  him 
as  cowardly  for  so-doing,  and  draws  a 
parallel  between  this  ignoble  (?)  case 
and  that  of  a  brave  naval  commander 
going  down  with  his  sinking  ship. 

In  a  sentimental  way,  the  spectacle  of 
a  commander  going  down  with  his  state- 
ly ship,  is  beautiful  to  contemplate.  This 
sentiment,  however,  is  for  men  whose 
profession  is  to  kill  and  whose  lot  is 
to  die;  but  it  has  no  connection  with 
the  locomotive  engineer,  a  man  of  peace 
and  custodian  of  passengers'  lives. 

While  not  undervaluing  the  comman- 
der's bravery  and  noble  impulses  in  re- 
taining companionship  with  his  ill-fated 
ship,  still,  it  is  a  matter  of  record  that 
he  does  so  only  when  rescue  of  his  crew 
and  self  is  impossible.  A  slowly  sinking 
ship's  crew  is  usually  succored.  A  rap- 
idly sinking  vessel,  however,  seldom  per- 
mits of  full  rescue,  and  the  brave  offi- 
cer and  men  who  go  down  deserve  all 
honor  and  praise  possible  to  bestow  up- 
on them.  But  when  rescue  is  possible, 
it  is  seldom  refused  by  a  sane  command- 
er: and  he  should  not  be  stigmatized 
for  accepting  it,  after  he  is  powerless 
to  further  save  his  ship.  Likewise,  a 
locomotive  engineer,  who  has  done  all 
in  his  power  to  stop  his  train  and  avert 
disaster,  should  be  permitted  to  retire 
if  he  can  do  so,  and  not  be  made  to  suf- 
fer the  stigmatic  sting  of  romantic  and 
inexperienced  young  newspaper  report- 
ers for  refusing  to  offer  himself  up  a 
useless  sacrifice. 

There  was  once  a  fashion  of  fighting 
wherein  a  soldier  stood  boldly  exposed 
in  bright  colored  uniform,  an  inviting 
target  to  be  shot  down  by  the  enemy. 
But  fashion  has  changed.  Neutral  col- 
ored, inconspicuous  uniforms  are  now 
worn,  and  available  shelter  is  taken  ad- 
vantage of  to  protect  the  soldier.  The 
change  is  better  for  the  soldier  and  the 
cause  he  fights  for.  This  regard  for  the 
lives  of  fighting  men  should  be  applica- 
ble in  the  case  of  the  peaceful  engineer, 
who   seems   popularly     and     senselessly 


supposed  to  be  sacrificed  when  noth- 
ing whatever  is  to  be  gained  by  it. 

To  leive  the  engine  requires  time  and 
opportunity,  and  often  more  nerve  than 
to  stay.  At  high  speeds  it  is  dangerous 
to  leap,  especially  in  the  dark,  and  where 
footing  is  rough  and  uncertain.  This 
fact  has  probably  kept  more  men  on  en- 
gines than  the  desire  to  become  heroes. 

To  leap  at  the  first  sight  of  collision 
is  to  ofttimes  sustain  fatal  injuries,  or  to 
perchance  chase  the  train  after  it  has 
slopped  and  feel  foolish  at  finding  it 
stopped  and  the  disaster  averted.  But 
after  quickly  and  faithfully  doing  all  that 
can  be  done  to  stop,  the  engineer  and 
firemen  are  surely  justified  in  jumping  as 
late  as  their  personal  safety  will  permit. 

A  live,  discriminating  engineer,  with 
the  self-consciousness  of  having  done 
faithfully  all  in  his  power  to  save  his 
train  before  finally  leaving  his  engine, 
is  vastly  more  useful  to  his  family  and 
to  his  railroad  than  a  dead  hero,  who  is 
forgotten  almost  with  the  passing  of  the 
edition  of  the  newspapers  which  glorify 
him. 

The  commander  may  love  his  ship  and 
he  may  have  no  greater  and  nobler  de- 
sire than  to  share  her  fortunes  and  fate; 
but  sentimental  ties  are  not  sufficiently 
strong  with  the  duty-performing  loco- 
motive engineer  to  draw  him  resignedly 
into  sacrificial  and  useless  death  on  a 
"pooled  hog." 


The  Open  Hearth  Furnace  a  Picture  of 
Creation. 

Philosophers  say  that  the  operations 
witnessed  in  our  open  hearth  furnace  for 
the  refining  of  iron  display  phenomena 
that  resemble  the  action  of  forces  which 
attended  the  cooling  of  the  earth's  sur- 
face at  the  time  the  globe  was  a  molten 
mass. 

In  the  furnace  a  metallic  mixture  of 
iron,  silicon,  carbon,  sulphur,  etc.,  is 
simply  fused  and  exposed  to  the  super- 
ficial action  of  atmospheric  air.  What 
is  the  result?  Oxidation  of  the  more 
oxidizable  constituent  takes  place  and 
these  oxides  at  once  arrange  themselves 
according  to  their  specific  grayities.  The 
oxidized  carbon  forms  atmospheric  mat- 
ter and  rises  above  all  carbonic  acid, 
then  the  oxidized  silicon  being  lighter 
than  iron  floats  above  that  and  combines 
with  aluminum  or  calcium  that  may  have 
been  in  the  pig  and  with  some  of  the 
iron;  thus  forming  a  silicious  crust  close- 
ly resembling  the  predominating  ma- 
terial of  the  earth's  crust. 

When  the  oxidation  in  the  furnace  is 
carried  far  enough  the  melted  material 
is  tapped  out  into  a  rectangular  mold 
where  it  settles  and  cools.  During  this 
cooling  the  silicates  which  represent  the 
rock  matter,  separate  from  the  metal- 
lic matter  and  solidify  on  the  surface  as 
a  thin  crust,  which  behaves  in  a  very 
interesting  and  instructive   manner.     At 


first  a  mere  skin  is  formed.  This  grad- 
ually thickens,  and  as  it  thickens  and 
cools,  becomes  corrugated  into  mountain 
chains  and  valleys  much  higher  and 
deeper  in  proportion  to  the  whole  mass 
than  the  mountain  chains  and  valleys  of 
our  planet.  After  this  crust  has  thick- 
ened to  a  certain  extent,  volcanic  action 
commences.  Rifts,  dykes  and  faults  are 
formed  by  the  shrinkage  of  the  metal 
below  and  streams  of  lava  are  ejected. 
Here  and  there  these  lava  streams  ac- 
cumulate around  their  vents  and  form 
isolated  conical  volcanic  mountains  with 
decided  crators  from  which  the  eruption 
continues  for  some  time.  It  is  easy  to 
conceive  a  parallel  between  this  action 
of  the  furnace  product  as  the  stupen- 
dous operations  attending  creation. 


Opposition  to  Mechanical  Stokers. 

We  have  been  informed  on  what 
seems  to  be  entirely  reliable  authority 
that  locomotive  firemen  are  opposed  to 
automatic  stokers  and  are  working  up 
combined  and  systematic  opposition  to 
the  introduction  of  any  kind  of  me- 
chanical means  of  supplying  the  fire- 
box with  fuel.  The  locomotive  firemen 
of  the  country  form  a  very  powerful 
and  a  very  influential  body;  but  they 
cannot  afford  to  lend  themselves  to 
any  movement  which  represents  oppo- 
sition to  progress,  and  nothing  is  more 
badly  needed  to-day  than  an  invention 
which  will  lighten  the  toil  of  firing 
heavy  locomotives. 

All  through  the  history  of  the  mod- 
ern world  since  inventors  began  to  de- 
vise appliances  for  lightening  human 
and  animal  drudgcrj',  there  has  been 
fears  manifested  by  the  laborers  con- 
cerned that  the  labor-saving  appliances 
would  throw  workers  Out  of  employ- 
ment, but  labor-saving  devices  have  al- 
ways had  the  opposite  effect.  There  is 
no  line  of  industry  that  has  been  stim- 
ulated by  labor-saving  appliances 
which  has  failed  to  put  the  operators 
in  a  more  coinfortable  and  better-paid 
position  than  they  occupied  when  their 
work  was  done  by  hand. 

The  difficulty  with  workers  who  dis- 
play fear  of  improvements  devised  to 
save  labor  is  that  they  have  not  had 
the  experience  necessary  to  prove  to 
them  the  increased  demand  that  results 
that  always  come  from  stimulating  pro- 
duction, and  they  have  not  sufficient 
knowledge  of  industrial  history  to  ac- 
quire the  lessons  of  past  experience 
which  teach  that  the  employment  of 
more  people  has  always  followed  the 
introduction  of  labor-saving  machinery 
in  all  industries.  When  the  spinning 
jenny  was  invented  its  introduction 
caused  riots  in  many  parts  of  the  tex- 
tile world,  and  the  labor  leaders  of  the 
day  predicted  suffering  and  ruin  to  all 
who  depended  upon  spinning  for  their 
livelihood.     Instead  of  ruin  came  such 
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prosperity  as  Ihc  trade  had  never  be- 
fore known,  and  the  improvement  was 
followed  by  the  sliortening  of  the  hours 
of  labor. 

Fears  siniihir  to  those  suffered  by 
the  cotton  spinners,  over  the  introduc- 
tion of  improved  machinery,  were 
shared  by  blacksmiths  when  power  tilt 
hammers  were  first  brought  into  use. 
The  stalwart  men  who  performed  the 
terrible  toil  of  wielding  huge  hammers 
felt  that  a  water  wheel  driven  hammer 
would  impart  blows  that  no  human 
strength  could  rival  and  meant  ruin; 
but  the  sturdy  hammer  men  became 
smiths  that  guided  the  glowing  iron  on 
the  anvil,  exchanging  inhuman  drudgery 
for  a  skill  regulating  occupation.  Hard 
work  that  entailed  little  skill  has  al- 
ways been  the  worst  paid,  but  when 
machine  operations  crowded  out  hard 
labor  the  worker  has  invariable  reaped 
the  benefit  of  shorter  hours  and  gener- 
ally lighter  toil.  Probably  there  never 
was  a  harder  worked  and  more  miser- 
ably paid  set  of  human  beings  than  the 
seamstresses  of  London,  whose  misery 
moved  Hood  to  write  the  Song  of  the 
Shirt.  Other  poets  and  humanitarians 
raised  their  voices  and  labored  zeal- 
ously to  improve  the  condition  of  the 
suffering  needlewomen,  but  their  ef- 
forts bore  little  real  fruit  and  the  first 
effectual  remedy  arrived  with  the  intro- 
duction of  the  sewing  machine  which 
might  have  been  expected  to  make 
matters  worse. 

Coming  down  to  railway  operations, 
there  are  many  men  still  alive  who  had 
to  perform  by  chipping  nearly  all  op- 
erations now  done  by  planers  and 
shapers.  Does  any  one  pretend  that  the 
machinist  trade  has  languished  because 
planers  and  shapers  and  turning  lathes 
have  taken  upon  themselves  the  hard 
toil  formerly  imposed  upon  the  ma- 
chinist? It  is  only  about  a  decade 
since  pneumatic  tools  were  introduced 
into  boiler  shops,  taking  away  a  vast 
amount  of  the  uninteresting  drudgery 
formerly  performed  by  human  muscle, 
yet  we  do  not  find  skilful  boiler  mak- 
ers complaining  through  loss  of  em- 
ployment. In  most  cases  where  hard 
work  is  changed  from  hand  to  machine, 
it  means  that  light  manipulating  labor 
of  a  skilful  character  takes  the  place 
of  heavy  exacting  toil. 

When  the  introduction  of  mechanical 
stokers  for  the  firing  of  locomotives 
and  of  steamboats  becomes  general, 
and  it  is  bound  to  come  sooner  or  later, 
the  heavy  work  of  the  fireman  will  be 
exchanged  for  the  skilful  manipulation 
of  a  machine.  There  will  be  as  many 
firemen  needed  as  there  are  to-day,  but 
they  will  become  artisans  instead  of 
skilled  laborers.  There  is  a  belief  that 
the  introduction  of  firing  machines  will 
cheapen  the  labors  of  a  fireman,  but  as 
far  as  we  can  see  it  will  have  the  op- 


posite effect.  To  fire  a  modern  heavy 
engine  the  principal  requirement  is 
brawn  and  strength.  It  will  surely  be 
an  improvement  to  substitute  intelli- 
gence instead  of  a  coal  heaver's  ability. 


Not  Wanting  to  Help. 
•  There  are  many  points  in  old  Gregor 
Graham's  philosophy  that  are  as  much 
applicable  to  railroad  men  as  they  arc 
to  the  people  who  work  in  packing 
liouses.  "Very  few  men,"  he  says,  "arc 
worth  wasting  time  on  beyond  a  certain 
point  and  that  point  is  soon  reached 
with  a  fellow  who  doesn't  show  any 
signs  of  wanting  to  help." 

That  dictum  applies  particularly  to  the 
boy  who  enters  an  office  or  a  shop  and 
considers  that  the  duty  of  looking  after 
his  own  comfort  requires  him  to  do  as 
little  work  as  he  possibly  can.  It  ap- 
plies to  the  young  brakeman  and  the 
fireman,  who  is  constantly  haunted  with 
the  fear  that  he  may  do  more  things  than 
his  duty  demands. 

We  have  in  mind  a  country  boy,  who 
got  work  in  the  repair  shop  of  a  railway 
where  his  father  was  a  section  hand,  and 
was  ambitious  to  have  his  son  rise  in 
the  world.  He  was  very  green  this 
youth  and  the  other  boys  egged  him 
on  to  be  insubordinate  to  the  foreman. 
For  refusing  to  sweep  out  a  pit  he  was 
kicked  out  of  the  shop.  Ashamed  to  go 
Iiome  he  hired  out  as  cabin  boy  on  a 
coasting  schooner.  He  was  hardly 
afloat  when  he  told  the  mate  that  wash- 
ing decks  was  not  his  work.  A  rope 
end  well  applied  convinced  him  that  he 
was  there  to  do  what  he  was  told.  Rope 
and  discipline  was  endured  frequently 
during  the  voyage,  and  the  duty  of  obe- 
dience was  duly  impressed  upon  his  per- 
son. 

On  getting  back  to  the  town  where 
the  shops  were,  this  lad,  who  was  sensi- 
ble enough  at  bottom,  was  ready  to  eat 
humble  pie,  so  he  went  and  begged  the 
foreman's  pardon,  who  was  a  good-na- 
tured man,  and  took  the  boy  back.  He 
had  received  the  needed  lesson  and  con- 
cluded that  he  was  employed  to  do  what 
he  was  told.  He  is  now  locomotive  su- 
perintendent of  a  railway  in  India,  but 
he  did  not  rise  to  that  position  by  stand- 
ing on  fancied   rights. 


Modern  Versus  Primeval  Transporta- 
tion Facilities. 
Less  than  a  century  ago.  the  only 
transportation  facilities  offered  the  trav- 
eler journeying  from  the  lower  end  of 
Manhattan  Island  to  the  Harlem,  aside 
from  the  stage  coach  and  similar  vehi- 
cles, was  a  solitary  horse  car  line  on  the 
now  famous  New  York  Bowery.  That 
line  ended  at  what  is  now  Canal  street. 
Beyond  that  point  to  Harlem  lay  swampy 
and  sparsely  settled  stretches,  uninvit- 
ing to  the  inhabitant  of  the  "city,"  and 


that  part  of  the  distance  was  negotiated 
by  stage  coach  only.  The  light  iron 
rails  of  the  car  line  were  laid  on  sleep- 
ers of  stone.  The  rumble  of  the  little 
six-by-eight  single  horse  car  was  heard 
once  every  hall  hour,  if  it  was  on  time; 
but  the  schedule  was  seldom  adhered  to, 
as  delays  were  frequent  and  of  serious 
duration.  The  car  was  often  stopped 
and  the  driver  called  on  to  assist  a  drov- 
er collect  his  frightened  herd  of  cattle, 
bound  for  the  Bowery  market,  from  the 
track  ahead  before  the  car  could 
proceed.  The  trip  over  the  line  consumed 
from  three-quarters  of  an  hour  to  two 
hours,  according  to  the  seriousness  of 
the  interference  offered  the  car's  transit. 
To-day,  Manhattan's  citizen  may  travel 
from  lower  New  York  to  the  Harlem 
river  in  an  electric  motor  car  on  any  of 
a  dozen  different  surface  lines,  forcing 
and  clanging  its  way  through  thousands 
of  heavily  laden  trucks  and  motor  carts. 
If  that  mode  of  travel  should  be  too  slow 
for  him,  he  can  divert  to  any  of  the  four 
elevated  lines,  and  be  stilted  through  the 
air,  amongst  the  housetops,  in  much 
quicker  time.  Faster  yet  may  he  travel 
if  he  chooses  the  new  subway;  for  there 
the  huge,  mole-like  express  trains,  with 
powerful  electric  motors,  will  whisk  him 
through  the  steel  lined  and  steel  pillared 
tunnel  at  the  rate  of  forty-five,  and  even 
fifty,  miles  per  hour. 

Could  the  old  Indian  chief,  who  cen- 
turies ago  stood  on  the  south  shore  of 
the  island  and  viewed  with  bitter  disap- 
proval the  approach  of  the  white-sailed 
ship  of  the  foreign  intruder,  come  to  life 
and  occupy  his  old  view  point,  what  a 
difference  his  gaze  would  behold!  With 
the  motor's  hum  and  the  pneumatic 
whistle's  blast  singing  in  his  ears,  and 
perhaps  causing  his  brain  to  reel,  he 
could  be  hurried  to  the  site  of  his  old 
camp  on  the  Harlem  in  thirty  minutes, 
instead  of  the  six  hours  which  it  took 
him  on  a  former  occasion.  Could  he  re- 
tain Icjj  level  old  head  long  enough  to 
voice  his  impressions  to  his  savage  band 
of  followers,  amidst  his  amazing  sur- 
roundings, he  would  undoubtedly  give 
the  white  man  credit  for  having  made 
good  use  of  the  talents  entrusted  him  by 
the  Employer,  and  not  laying  them  away, 
servant-like,  hidden  in  a  napkin. 


Comfort  of  an  Artificial  Limb. 
A  source  of  amusement  to  our  old 
friend,  W.  W.  Thompson,  who  lost  one 
of  his  'eet  and  is  now  sporting  an  arti- 
ficial hmb,  is  the  excuses  of  people  who 
accidently  tramp  on  his  manufactured 
foot  in  street  cars  and  other  places. 
William  will  smilingly  reply,  make  no 
apologies,  you  may  stand  on  it  as  long 
as  you  feel  like  it,  and  then  the  intruder 
will  stare.  Losing  a  limb  is  no  light 
matter,  but  there  are  times  when  arti- 
ficial toes  would  be  comfortable.  When 
one  has  seated  himself  behind  the  cur- 
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tain  of  a  sleeping  car  and  removed  his 
shoes  preliminary  to  undressing,  and  an 
unsteady  passenger  comes  along  and 
stamps  a  No.  14  boot  upon  both  your 
feet  the  peace  of  the  train  community 
is  preserved  by  the  growing  practice  of 
people  leaving  their  revolvers  at  home. 


Steel  Cars  as  Adapted  for  New  England 
Railroads. 

Metal  cars  in  the  United  States  are 
older  than  is  generally  known,  though 
the  first  of  any  quantity  were  built  in 
1897.  This  interesting  bit  of  information 
was  given  in  the  opening  words  of  his 
paper,  by  Mr.  John  F.  MacEnulty,  when 
reading  it  at  a  recent  meeting  of  the 
New  England  Railroad  Club.  Experi- 
ments have  been  made  by  men  who  ap- 
peared to  be  ahead  of  their  time,  and 
to-day  we  are  often  surprised  to  find  in 
some  out  of  the  way  corner  a  steel  car 
of  some  queer  design  which  probably 
made  a  stir  in  its  own  small  world  when 
it  was  new. 

One  of  the  largest  railroad  systems 
in  the  country,  using  between  20,000  and 
30,000  steel  cars,  determined  by  actual 
experiment,  that  the  steel  entering  into 
the  construction  of  their  cars,  lost  just 
1/200  of  an  inch  by  corrosion  in  four 
years.  As  a  result  they  have  abandoned 
the  idea  of  painting  them.  In  New  Eng- 
land the  tendency  has  been  to  stick  to  all- 
wood  construction,  probably  from  the 
idea  that  steel  is  desirable  only  for  high 
capacity  cars. 

One  point  in  favor  of  steel  construction 
in  a  box  car  is  that  the  underframe  be- 
ing rigid  the  posts  and  braces  only  have 
to  withstand  the  shocks  from  horizontal 
strains  of  the  load,  while  a  wooden  un- 
der-frame is  continually  settling  and  the 
superstructure  is  thus  compelled  to  as- 
sist the  sills  in  supporting  the  vertical 
load.  This  state  of  affairs  soon  becomes 
evident,  and  bulging  sides  and  ends  and 
leaky  roofs  are  the  natural  result.  The 
natural  shrinkage  of  a  wooden  under- 
frame  causes  it  in  course  of  time  to  ride 
flat  on  the  truck  side  bearings.  This 
causes  very  great  wheel  flange  friction. 
By  the  use  of  a  rigid  steel  underframe 
there  is  quite  a  saving  of  flange  friction, 
and  the  influence  of  this  condition  is 
shown  in  the  drawbar  pull  of  locomo- 
tives. 

Experiments  by  two  large  railroads 
brought  out  the  fact  that  the  drawbar 
pull  required  to  move  one  ton  of  freight 
in  a  properly  constructed  car  of  100,000 
lbs.  capacity  is  24  per  cent,  less  than  that 
required  to  move  the  same  amount  in  an 
average  wooden  car  of  60,000  lbs.  capac- 
ity. This  makes  a  difference  of  15  cents 
per  mile  in  locomotive  expense.  As  to 
the  maintenance  charges,  reports  from 
different  large  railroad  systems  place  the 
average  cost  of  repairs  to  wooden  cars 
from  $35  to  $80  per  car  per  year,  while 


the  cost  of  repairs  to  steel  cars  or  steel 
underframe  cars  ranges  from  $9  to  $15 
per  car  per  year,  and  that  on  cars  having 
been  in  service  six  or  seven  years. 

The  average  life  of  a  steel  car  is  as- 
sumed to  be  25  years  and  this  is  believed 
to  be  a  conservative  figure.  At  the  end 
of  the  IS  year  period  of  the  wooden  cars, 
the  cost,  earning  power,  depreciation, 
etc.,  of  a  second  wooden  car  has  been  in- 
troduced in  order  to  equalize  the  time 
represented  by  the  longer  life  of  the 
steel  underframe  car.  The  cost  of  the 
second  car  being  taken  from  the  sum 
earned  by  the  first  car  at  the  end  of 
15  years  and  the  balance  being  carried 
forward  with  a  credit  of  S  per  cent,  com- 
pound interest  per  annum. 

As  regards  repairs  to  steel  cars  the 
first  thought  which  strikes  an  average 
wooden-car  man  when  he  has  to  set 
about  repairing  steel  cars  is  that  he 
wishes  he  had  spent  some  years  of  his 
apprenticeship  in  the  boiler  shop.  An 
outlay  of  about  $1,000  will  furnish  porta- 
ble forges,  oil  burners,  with  air-blast  at- 
tachments, pneumatic  hammers,  mauls, 
formers,  drift  pins,  etc.,  necessary  to 
keep  in  repair  any  reasonable  number 
of  steel  cars.  As  for  the  education  of 
the  men  for  this  class  of  work,  a  very 
few  days  will  suffice  to  make  experts  of 
wooden-car  men  of  average  intelligence. 

The  savings  brought  about  by  the  use 
of  steel  cars  are,  briefly,  reduced  num- 
ber of  cars  required,  with  loss  of  friction 
and  atmospheric  resistance,  decreased 
liability  of  wreckage  and  absolute  se- 
curity from  loss  by  total  destruction,  in- 
creased tonnage  pulled  by  the  locomo- 
tive, increased  mileage  due  to  less  time 
on  repair  track  and  consequent  decreased 
cost  of  inspection. 


The  June  Conventions. 

The  annual  conventions  of  the  Master 
Mechanics'  Association  and  that  of  the 
Master  Car  Builders'  Association  will  be 
held  this  year  at  Manhattan  Beach,  N,  Y. 
The  Associations'  headquarters  will  be 
the  Oriental  Hotel,  and  it  will  be  de- 
voted exclusively  to  the  convention. 

At  this  charming  resort,  which  is  one 
of  the  environs  of  New  York,  there  are 
three  hotels  within  easy  reach  of  one 
another  by  trolley  lines.  The  Oriental 
is  at  the  eastern  end  of  the  beach,  which 
is  famous  for  its  surf  bathing.  About 
1,400  feet  west  of  this  hotel  is  the  Man- 
hattan Beach  Hotel,  which  is  near  one 
of  the  terminals  of  the  Brooklyn  Rapid 
Transit  Railroad.  About  a  quarter  of  a 
mile  beyond  the  Manhattan  Beach  Hotel 
is  the  Hotel  Brighton.  The  trolley  line 
connecting  these  hotels  will  carry  mem- 
bers and  guests  of  the  convention  free. 

The  rates  in  any  one  of  these  three 
hotels  are  as  follows:  Rooms  without 
bath,  per  day,  for  one  person,  single 
room,  $3.50;  double  room,  $4.50.  Double 
room,    two    persons.   $375   each.      Extra 


large  double  room,  two  persons,  $4.75 
each.  The  rates  for  rooms  with  bath  are 
as  follows:  For  one  person,  $5.00  per 
day;  double  room,  $6.00.  Double  room, 
two  persons,  $5.00  each.  Extra  large 
double  rooms,  $6.00  each.  Rooms  may 
now  be  reserved  in  the  Oriental  and 
Manhattan  Beach  Hotel  by  addressing 
the  Manhattan  Beach  Hotel  and  Land 
Company,  192  Broad'vay,  New  York  City. 
Rooms  may  be  secured  at  Hotel 
Brighton  by  addressing  Mr.  George  B. 
Parker,  Grand  Hotel,  New  York  City. 
Exhibits  will  be  placed  on  the  grounds 
at  the  back  of  the  Oriental  Hotel  and  on 
its  veranda.  Exhibitors  wishing  to  se- 
cure space  should  apply  to  Mr.  J.  Alex- 
ander Brown,  secretary  of  the  Supply 
Men's  Association,  24  Park  Place,  New 
York  City.     

Giving   Employees    Object   Lessons. 

The  Baldwin  Locomotive  Works  had 
a  large  exhibit  at  the  Louisiana  Pur 
chase  Exposition,  and  they  adopted  a 
very  liberal  policy  in  dealing  with  the 
men  they  sent  to  St.  Louis  to  look  after 
it.  During  the  summer  and  fall  about 
sixty  men  have  been  sent  in  relays  to 
that  city  and  the  distribution  of  time 
of  each  man  had  been  so  arranged  that 
two  weeks  was  put  in  caring  for  the 
exhibit  and  one  additional  week  was 
given  him  by  the  Baldwin  people  in  which 
to  see  the  sights.  An  allowance  for  ex- 
penses pure  and  simple  was  provided  for 
each  man  over  and  above  the  fact  that 
board,  lodging  and  transportation  were 
given  gratis. 

The  object  of  thus  employing  the  men 
was  to  afford  them  an  opportunity  for 
self  education  and  by  observation  and 
study  to  enlarge  each  his  own  mental 
horizon.  These  men  could  see  at  close 
range  how  other  people  did  the  same 
kind  of  work  that  they  themselves  were 
engaged  in  doing  when  at  home.  To 
put  the  whole  thing  in  a  nutshell,  the 
men  were  given  a  first-class  opportunity 
to  get  hold  of  other  people's  ideas, 
which  is  always  an  important  factor  in 
self  education.  Enlightened  workmen 
do  better  work  at  lower  cost. 


We  have  received  a  copy  of  the  Me- 
chanical IVorld  Pocket  Diary  and  Year 
Book,  published  at  the  Manchester 
office  of  that  publication  on  New  Bridge 
street.  The  book  is  of  convenient  pock- 
et size  and  contains  a  collection  of  useful 
engineering  notes,  rules,  tables  and  data 
There  are  302  pages  of  reading  matter, 
and  the  selection  of  matter  is  good.  At 
the  end  of  the  book  there  are  a  number 
of  pages  set  apart  for  a  diary  for  1905, 
allotting  about  J4  of  an  inch  for  a  day's 
record.  Thus  a  week's  engagements  can 
be  jotted  down  on  a  page,  and  there  are 
a  few  extra  pages  at  the  back  for  memo- 
randa. The  book  sells  in  England  for  six 
pence. 
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Our  Correspondence  School. 

In  this  department  we  propose  giving  the  information  that  will  enable  trainmen  to  pass  the  examinations  they  are  subjected  to  before  being  pro- 
moted. If  any  of  our  students  fail  to  understand  any  part  of  the  instructions,  we  will  gladly  try  to  make  them  plainer  i(  they  write  to  ns. 
When  a  student  wishes  to  receive  a  private  answer,  he  is  reminded  that  it  is  usual  to  send  a  stamped  envelope  for  the  return  letter.  We 
will  be  glad  to  answer  any  question  relating  to  railway  matters,  but  prefer  that  they  be  suitable  for  our  question  and  answer  department. 

All  letters  intended  for  Our  Correspondence  School  ought  to  be  addressed  to  Department  E. 


More    Good    Things    Coming. 

The  truth  of  the  saying  that  supply 
creates  new  demand  is  already  coming 
home  to  us  in  connection  with  this  cor- 
respondence school  course.  We  have 
the  best  of  evidence  that  many  railway 
men  have  taken  vigorously  to  the  study 
of  the  lessons,  and  that  others  are  al- 
ready looking  forward  to  studies  that 
would  supplement  the  course  which  we 
have  engaged  to  publish.  Already  we 
have  had  several  requests  for  an  elec- 
trical course  adapted  to  the  needs  of 
railway  men  who  have  to  handle  electri- 
cal appliances.  It  is  significant  that  they 
ask  for  something  simpler  and  more 
practical  than  the  treatises  on  electricity 
to  be  found  in  ordinary  text  books. 

Another  set  of  correspondents  are 
asking  for  a  course  of  mechanical  draw- 
ing that  will  be  of  practical  use  to  men 
engaged  in  shop  work.  As  drawing  is 
a  universal  language  that  every  shop 
man  ought  to  be  able  to  talk  and  read 
we  are  pleased  to  find  that  this  spirit  of 
self-help  is  manifesting  itself  among  our 
friends  in  the  shops. 

Our  intention  is  first  to  give  a  full 
course  that  will  enable  firemen  and 
brakemen  to  pass  the  examinations  that 
stand  between  them  and  promotion.  We 
have  heard  of  so  many  of  these  men 
being  kept  back  lately  because  they  failed 
to  pass  examinations,  that  we  are  losing 
no  time  in  extending  to  them  a  helping 
hand.  If  a  fireman  or  brakeman  studies 
faithfully  the  simple  lessons  we  are  pub- 
lishing, they  will  find  the  railway  com- 
panies' examinations  easy.  Other  train- 
men who  have  to  pass  an  examination 
as  a  condition  to  obtain  employment  on 
another  road  will  find  the  mastery  of 
this  course  a  tower  of  strength. 

As  to  our  friends'  ambitions  to  have 
electrical  and  drawing  lessons,  we 
would  say,  "possess  your  souls  in  pa- 
tience for  a  few  months  and  you  will  re- 
ceive more  than  you  have  asked  for." 


Questions  Continued. 

65.  What  should  be  considered  a  bad 
tender  or  engine  truck  wheel? 

66.  What  should  be  done  if  an  en- 
gine truck  wheel  or  axle  breaks? 

67.  What  should  be  done  if  a  tender 
trijck  wheel  or  axle  should  break? 

68.  How  should  an  engine  be  blocked 
for  broken  engine  truck  spring  or  equal- 
izer?    For  broken  tender  truck  spring? 


69.  If  it  is  not  necessary  to  take 
down  the  main  rod  on  disabled  side  of 
the  engine,  how  would  one  arrange  to 
lubricate  the  cylinders? 

70.  What  should  be  done  if  a  driving 
spring,  spring  hanger  or  equalizer  should 
break? 

71.  How  can  an  engine  be  moved  if 
the  reverse  lever  or  reach  rod  were 
caught  at  short  cut-off  by  a  broken 
spring  or  hanger? 

72.  How  can  a  blowing  of  steam  past 
a  valve,  cylinder  packing  or  valve  strip 
be  distinguished  and  located? 

73.  If  a  simple  engine  should  blow 
badly  and  be  unable  to  start  the  train 
when  on  the  right  hand  dead  center,  on 
which  side  would  be  the  blow,  gener- 
ally? 

74.  If  the  throttle  were  closed  and 
steam  came  out  of  the  cylinder  cocks, 
what  might  be  the  cause? 

75.  Is  it  possible  to  distinguish  be- 
tween a  leaky  throttle  and  a  leaky  dry 
pipe? 

76.  What  effect  have  leaky  steam 
pipes,  and  how  should  they  be  tested? 

77.  How  should  the  test  for  a  leaky 
exhaust  pipe  joint,  or  a  leaky  nozzle 
joint  be  made? 

78.  How  should  hot  bearings  be  treat- 
ed? 

79.  What  should  be  done  if  a  steam 
chest  cracks? 

80.  What  should  be  done  if  a  steam 
chest  breaks? 

81.  If  a  link  lifter  or  arm  were  broken 
what  should  be  done? 

82.  If  the  reverse  lever  or  reach  rod 
should  break,  what  should  be  done? 

83.  What  should  be  done  if  the  pis- 
ton, crosshead,  connecting  rod,  or  crank 
pin  is  bent  or  broken? 

84.  What  should  be  done  if  a  safety 
valve  spring  breaks? 

85.  How  can  an  engine  be  brought  in 
with  a  broken  front  end  or  stack? 

86.  What  should  be  done  when  a 
frame  is  broken  between  the  main  driver 
and  cylinder? 

87.  What  should  be  done  when  there 
is  a  loose  or  lost  cylinder  key? 

88.  What  should  be  done  if  a  frame 
is  broken  back  of  main  driver? 

89.  In  case  of  broken  side  rods,  what 
should  be  done? 

90.  What  can  be  done  if  the  inter- 
mediate side  rods  were  broken  on  a  con- 
solidation engine,  having  the  eccentric 
on  the  axle  ahead  of  main  wheel? 


Answers   Continued. 

65.  One  with  sharp  flange,  or  flat  or 
shelled-out  spots  in  tread  of  wheel,  a'/i 
ins.   or  more  in  length. 

66.  It  should  be  entirely  removed  or 
blocked  up  so  as  to  have  the  whe*!  clear 
of  the  rail,  and  the  truck  fr  me  should 
be  securely  fastened  to  the  engine  frame 
with  chains. 

67.  Pursue  the  same  course  as  with 
the  engine  truck  wheel  and  fasten  the 
truck  frame  with  chains  to  the  tender 
frame.  Move  slowly  and  cautiously  to 
a  point  where  repairs  can  be  -made. 

68.  If  pilot  will  not  be  too  low,  let 
truck  frame  ride  on  boxes;  otherwise, 
block  between  top  of  boxes  and  truck 
frame. 

Blocking  for  a  broken  tender  spring 
will  vary  according  to  the  type  of  truck 
used.  Some  have  a  coil  spring  over  each 
axle  box  and  are  easily  taken  care  of; 
some  have  semi-elliptic  springs  with  the 
spring  band  against  the  tender  frame  and 
the  ends  of  spring  resting  on  arch  bar 
over  axle  boxes,  while  others  have  ellip- 
tic or  coil  springs  supporting  the  truck 
bolster  and  resting  on  the  sand  plank. 
With  the  first,  block  over  the  individual 
box;  with  the  second,  between  truck 
bolster  and  tender  frame;  and  with  the 
third,  between  truck  bolster  and  sand 
plank. 

69.  By  removing  indicator  plugs,  if 
the  engine  is  equipped  with  them,  oiling 
through   them   and  replacing  plugs. 

If  the  engine  has  no  plugs,  shift  valve 
just  enough  to  show  a  little  steam  at 
cylinder  cocks  and  oil  with  the  lubri- 
cator. 

70.  Remove  brok-  ■  parts  and  block 
over  box  affected  by  break ;  as  to  block- 
ing equalizers  properly,  one  would  have 
to  be  governed  by  the  type  of  spring 
rigging  used. 

71.  By  disconnecting  the  tumbling 
shaft  arm  and  blocking  over  link  block 
pin  with  blocking  that  would  permit  suffi- 
cient power  to  be  used  to  start  train. 

72.  When  the  valve  has  been  placed 
to  cover  both  steam  ports  and  no  steam 
escapes  from  cylinder  cock  but  escapes 
through  exhaust  port  to  stack,  it  indi- 
cates that  valve  strips  are  down  or 
broken  and  permit  steam  to  escape 
through  small  hole  in  valve  to  exhaust 
port. 

If  valve  covers  ports  and  steam  appears 
at  both  cylinder  cocks,  it  indicates  a  cut 
valve  or  seat. 
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If  piston  is  at  beginning  of  stroke  and 
valve  uncovered  and  steam  escapes  from 
cylinder  cocks  at  opposite  end  also  from 
which  it  is  admitted,  it  indicates  leaky 
packing  rings  or  cut  cylinder. 

A  valve  blow  continues  during  the  en- 
tire travel  of  valve,  while  a  cylinder  blow 
is  strongest  when  piston  is  at  beginning 
of  stroke  and  gradually  diminishes  until 
cut-of?  takes  place  as  piston  nears  end 
of  stroke. 

73.  On  the  left  side,  since  that  is  the 
only  power  the  engine  has  to  move  the 
other  side  of!  the  dead  center. 

74.  Leaky  throttle  or  dry  pipe. 

75.  Yes,  a  leaky  throttle  will  show 
dry  steam  only,  while  with  a  leaky  dry 
pipe  more  or  less  water  will  pass  out 
of  the  cylinder  cocks  with  the  steam 
when  the  engine  is  standing,  and  when 
the  engine  is  working  she  appears  to 
be  working  water  all  the  time. 

76.  They  interfere  with  the  draft  on 
the  fire  a^id  prevent  the  engine  from 
making  steam. 

Place  the  lever  in  the  center,  set  the 
air  brake,  open  throttle  and  watch  the 
joints  of  steam  pipes  top  and  bottom. 
The  proper  test  is  the  hydraulic  test 
made  in  the  shop. 

77.  By  placing  the  lever  forward  or 
back  and  moving  the  engine  slowly  with 
brakes  set,  and  watching  the  joints. 
Cinders  never  accumulate  around  such 
leaks  and  are  always  driven  away  from 
them. 

78.  They  should  be  cooled  down  grad- 
ually, so  as  to  prevent  undue  strain  on 
the  metal.  The  cause  should  be  ascer- 
tained, whether  defective  lubrication  or 
poor  workmanship,  in  order  to  guard 
against  a  recurrence  of  the  difficulty. 

79.  If  the  crack  is  not  too  serious, 
temporary  relief  can  be  obtained  by  driv- 
ing wedges  between  chest  bolts  and 
chest. 

80.  That  depends  on  the  type.  With 
the  chest  commonly  used  to-day,  take 
up  the  chest  cover,  insert  blocking  in 
the  steam  passages  to  chest  and  bolt  the 
cover  down  firmly  upon  them. 

81.  Block  the  same  as  for  broken  link 
saddle  pin. 

82.  Follow  the  same  method  as  for 
broken  link   saddle  pin. 

83.  If  the  piston  is  broken  or  the 
piston  rod' bent,  remove  both,  discon- 
nect valve  stem  only,  and  cover  ports. 

With  a  broken  crosshead  or  bent  or 
broken  main  rod,  the  main  rod  would 
have  to  come  down.  Then,  push  piston 
ahead  or  back — this  depends  on  the  type 
of  engine — and  shift  valve  to  force  steam 
against  piston  in  the  direction  in  which 
it  was  desired  to  hold  the  piston,  clamp 
valve,  and  block  the  crosshead  as  an 
additional  precaution. 

With  a  broken  crank  pin  the  rod 
would  not  have  to  come  down, but  could 
rest  on  the  yoke  or  guide.    First  ascer- 


tain in  the  case  of  a  piston  valve  whether 
it  is  an  inside  or  outside  admission  be- 
fore shifting,  as  the  movement  of  the 
former  is  directly  opposite  to  that  of 
the  latter. 

84.  Remove  the  spring  and  block  be- 
tween valve  and  cap,  allowing  the  other 
valve  to  do  the  work. 

85.  By  boarding  up  and  by  protecting 
it  with  the  canvas  curtain  on  the  cab. 
Placing  a  barrel  on  smoke  arch  in  lieu 
of  a  stack  will  answer  the  purpose,  but 
on  a  road  with  heavy  traffic  such  ex- 
pedients are  not  practicable. 

86.  The  safest  plan  is  to  be  towed  in 
dead.  The  other  alternative  is  to  dis- 
connect the  disabled  side  and  bring  the 
engine  in  light,  because  an  attempt  to 
bring  in  part  of  the  train  might  damage 
the  previously  uninjured  side. 

87.  If  the  key  is  loose  and  can  be 
shimmed  up,  it  is  safe  to  go  on.  If  key 
is  lost  and  nothing  available  in  its  place, 
disconnect  that  side  to  prevent  further 
damage. 

88.  Take  down  side  rods  on  both 
sides  back  of  main  driver  and  proceed. 

89.  Take  down  corresponding  rod  on 
opposite   side   also,   and,   if  it   is   a   con- 
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solidation,  mogul  or  lo-wheel  engine  and 
the  intermediate  rod  is  broken,  all  side 
rods  would  have  to  come  down. 

90.  There  is  nothing  to  be  done  but 
be  towed  in,  unless  only  one  side  is 
broken,  when  it  would  be  possible  to 
bring  the  engine  in  under  her  own  steam 
on  one  side,  with  the  disabled  side  hav- 
ing its  valve  disconnected  and  ports  cov- 
ered, but  this  is  not  advisable,  inasmuch 
as  the  engine  might  slip  and  break  the 
other  intermediate  rod  and  do  incalcu- 
lable damage.  All  side  rods  ahead  of  the 
intermediate  on  both  sides  would  have 
to  come  down. 


GENERAL 


Questions  Answered 


EFFECT  OF   ALTERING   THE   STROKE. 

(l)  P.  W.,  Dennison,  O.,  writes: 
I.  If  we  take  an  engine  with  20x24 
in.  cylinders  and  50  in.  driving  wheel 
centers,  and  apply  new  cylinders  24x28 
in.  and  new  driving  wheels  of  the  same 
size,  what  would  we  have  gained  theo- 
retically   and    what    difference    could    we 


expect  in  the  hauling  capacity  of  the  en- 
gine? A. — We  answered  _  a  somewhat 
similar  question  on  page  215  of  our  May, 
1904,  issue.  If  you  will  substitute  the 
new  values  you  propose  in  the  formula 
for  calculating  the  tractive  effort  you 
will  see  that,  others  things  being  equal, 
you  gain  hauling  power  by  the  increase 
in  cylinder  size,  as  both  cylinder  diam- 
eter and  stroke  are  factors  used  to  mul- 
tiply with  in  the  formula.  This  is  true 
only  up  to  a  certain  point,  beyond  which 
the  engine  would  be  over  cylindered. 
See  article  on  the  "Frictional  Limit,"  on 
page  20,  January,  1903,  issue. 

2.  Will  increase  of  stroke  without 
making  any  change  in  weight  or  boiler 
pressure  enable  an  engine  to  pull  more? 
A. — Yes,  it  will ;  as  you  will  see  by  refer- 
ence to  the  tractive  effort  formula,  stroke 
is  one  of  the  factors  used  to  multiply 
with,  and  other  things  being  equal,  the 
larger  the  number  you  multiply  with  the 
larger  will  be  the  result.  This  is  true 
only  within  the  limits  set  by  the  friction 
between  wheel  and  rail. 

3.  Would  the  engine  with  increased 
cylinders  be  more  liable  to  slip  than  pre- 
viously, and  if  not,  why  not?  A. — The 
engine  would  be  more  liable  to  slip  with 
size  of  cylinders  increased.  The  nearer 
the  tractive  effort  approaches  the  fric- 
tional limit  the  greater  the  likelihood  of 
slipping.  The  article  above  referred  to 
explains  this  point  more  fully  than  we 
have  space  for  here. 

POSITION    OF    CYLINDER    CENTER    LINE. 

(2)  G.  M.,  Wellington,  New  Zealand, 
writes : 

1.  Would  you  tell  me  why  it  is  now 
the  usual  British  and  American  practice 
to  pl.icc  locomotive  cylinders  an  inch 
or  two  above  the  center  line  of  the 
wheels?  A. — There  is  no  particular  hard 
and  fas'  rule  about  this.  The  cylinders 
ar?  sonipfimes  raised  an  inch  or  so  in 
order  to  make  more  room  for  truck 
wheels. 

POI.N-T  OF  SUSPENSION   OF   LINK, 

2.  Why  is  it  desirable  to  locate  the 
point  of  suspension  on  the  link  3/16  of  an 
inch  bi^hind  the  radial  center  line  of  the 
link?  A. — The  effect  of  the  angularity  of 
the  connecting  rod  is  that  it  tends  to 
delay  the  cut-off  during  the  backward 
stroke  of  the  piston  and  to  accelerate 
it  during  the  forward  stroke.  Hanging 
the  link  back  of  the  center  corrects  this 
irregularity  of  cut-off. 

FREEZING    TEMPERATURE    OF    SALTY    WATER. 

(3)  A.  G.  D.,  Chicago,  asks: 

1.  What  is  the  temperature  at  which 
salty  water  in  Baker  heater  circulating 
pipes  freeze  at?  A. — Water  freezes  at 
32°  F.,  but  a  saturated  solution  of  com- 
mon salt  must  be  cooled  down  to  4" 
F.  freezing. 

DOUBLE   SEAT   OF  THROTTLE  VALVE. 

2.  Why  is  the  throttle  valve  of  a  lo- 
comotive a  double  seated  valve?     I  no- 
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tice  that  the  Gold  Car  Heating  Cortir 
pany's  pressure  regulating  valve  is  also 
a  double-seated  valve.  A. — The  throttle 
valve  of  a  locomotive  is  usually  made 
with  double  scat,  the  lower  or  inside  one 
being  of  slightly  smaller  diameter  than 
the  top.  This  is  done  so  that  the  valve 
being  almost  balanced  may  be  opened 
and  closed  easily,  and  when  shut  the 
greater  pressure  on  the  top  will  tend 
to  keep  it  securely  closed  unless  pur- 
posely opened. 

AMOUNT    OF    LEAD    REQUIRED. 

(4)  W.  M.  S.,  Cienoga,  asks: 

1.  What  is  the  proper  "lead"  to  give 
a  lo-wheel  passenger  engine,  with  the 
following  dimensions :  Cylinders,  18x24 
ins.;  boiler  pressure,  180  lbs.;  diameter 
of  drivers,  5  ft.  6  ins. ;  weight  on  drivers, 
92,288  lbs. ;  weight  on  engine  truck,  30,- 
128  lbs. ;  total  weight  of  engine  in  work- 
ing order,  122,416  lbs.  This  class  of  en- 
gine is  to  handle  a  fast  passenger  local 
over  a  fairly  hilly  division?  A. — One- 
tenth  of  an  inch  lead  would  be  good 
practice  for  this  engine.  If  the  load  she 
pulled  was  light,  it  might  be  slightly 
increased  with  advantage. 

2.  What  is  the  proper  "lead"  to  give 
a  consolidation  engine,  with  the  follow- 
ing dimensions :  Cylinders,  20x24  ins.  ; 
boiler  pressure,  180  lbs.  ;  diameter  of 
drivers,  4  ft.  2  ins. ;  weight  on  drivers, 
115,472  lbs.  I  weight  on  engine  truck,  13,- 
776  lbs. ;  total  weight  of  engine  in  work- 
ing order,  129.248  lbs.  ?  This  class  of  en- 
gine is  to  handle  very  heavy  freight  traf- 
fic over  a  fairly  hilly  division.  A. — This 
engine  might  be  given  1/16  in.  lead.  One 
ought  also  to  know  the  lap  and  travel 
of  the  valves  and  more  particulars  as 
to  the  kind  of  work  to  be  done  in  order 
to  get  best  results. 

PISTON    AND    PISTON    VALVE    LEAKING. 

(5)  Inquirer   asks: 

Caif  you  distinguish  by  sound  the  dif- 
ference between  the  leaking  of  a  piston 
and  the  leaking  of  a  piston  valve  when 
running?  A. — It  is  extremely  doubtful 
that  you  would  be  able  to  tell  correctly 
in  that  way.  You  might  possibly  dis- 
tinguish between  them  by  observing  the 
cylinder  cocks,  when  you  were  running 
quite  slowly. 

PRESSURE   ON    JOURNALS. 

(6)  Learner  asks: 

How  do  you  measure  the  pressure  on 
car  journals?  It  is  spoken  of  as  so 
much  per  square  inch;  how  could  I  get 
the  total  weight  on  the  journal?  A. — 
The  weight  on  a  car  journal  is  com- 
puted for  an  area  made  up  of  the  diam- 
eter of  the  journal  and  its  length.  Take 
the  M.  C.  B.  standard,  3^x7  in.  journal, 
for  example.  The  area  upon  which  the 
weight  is  supposed  to  rest  in  this  case 
is  2614  sq.  ins.  If  the  journal  load  was 
200  lbs.  per  square  inch  you  would  have 
S,2S0  lbs.  in  all  on  that  journal. 


RAILROAD    STATION    SIZE    AND    RIGHT   TO   GIVE 
NEW   NAME. 

(7)     R.  13.,  New  York,  asks: 

1.  Which  is  the  largest  railroad  sta- 
tion in  the  world;  that  is,  as  to  tracks? 
A. — The  Union  Station,  at  St.  Louis,  and 
the  St.  Pancras  Station  in  London,  are 
probably  the  largest  in  the  world. 

2.  Has  the  New  York  Central  a  right 
to  call  its  leased  lines,  namely,  the  L. 
S.  &  M.  S.,  the  M.  C.  R.  R.,  the  C,  C, 
C.  &  St.  L.,  etc.,  the  "New  York  Central 
Lines?"  A. — Yes,  it  has  that  right;  a 
lease  transfers  the  right  of  posses- 
sion, it  is  really  a  grant  of  interest. 
If  you   take   a   lease   of    a    house    and 

pay  rent  for  it,  you  have  every  right  to 
speak  of  it  as  "my  house."  A  railroad 
company  is  a  group  of  men ;  what  is 
commonly   called   the   railroad    is   simply 


to  develop  one  horse  power  in  this  en- 
gine was  the  evaporation  of  45  lbs.  of 
water  by  weight.  The  expression  does 
not  refer  to  pressure. 

2.  Some  of  the  large  engines  on  the  M. 
&  St.  L.  have  been  equipped  with  pipes 
running  from  the  steam  chest  up  over 
the  outside  of  the  smoke  box  and  up 
behind  the  stack,  through  which  part 
of  the  exhaust  passes;  what  is  the  func- 
tion of  those  pipes?  A. — They  are 
probably  attachments  belonging  to  the 
Sarver  auxiliary  exhaust  valve. 

3.  Why  is  it  that  when  the  throttle 
is  closed  the  water  will  sometimes  drop 
in  the  glass?  A. — This  efltect  is  gener- 
ally noticed  when  the  water  is  foam- 
ing. Waterwhich  contains  matter  which 
causes  it,  when  agitated,  to  form  bub- 
bles or  froth  will  generally  do  this.  The 
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the  property  of  the  company  and  that 
may  be  disposed  of  or  named  in  any 
way.  For  instance,  the  C,  C,  C.  &  St. 
L.  is  legally  incorporated  as  the  Cleve- 
land, Cincinnati,  Chicago  &  St.  Louis 
Railway  Company,  yet  it  labels  all  its 
property  "Big  Four."  If  that  company 
leased  its  property,  the  lessees  could  call 
the  property  by  another  name  if  they  so 
desired. 

POUNDS    OF    STEAM    PER    HORSE    POWER    AND 
FOAMING  WATER. 

(8)  O.  J.  B.,  Hopkins,  Minn.,  asks: 
I.  What  is  meant  by  an  engine  using 
so  and  so  many  pounds  of  steam  per 
horse  power?  See  Railw.w  and  Loco- 
motive Engineering  for  February,  1901. 
page  89.  center  column.  A. — The  ex- 
pression you  refer  to,  speaks  of  the  Dow 
turbine  as  using  45  lbs.  of  steam  per 
horse  power.  This  expression  means 
that   the   steam   drawn   from  the  boiler 


higher  water  level  seen  in  the  glass  when 
the  throttle  is  open  is  due  to  the  uprush 
of  frothy  water,  through  which  steam 
bubbles  do  not  readily  pass.  Closing  the 
throttle  stops  the  flow  of  steam  toward 
that  valve  and  lets  the  frothy  water 
drop. 

WHY    IS     POUND     GREATEST     WHEN      CRANK 
PIN    PASSES   FORWARD   CENTER? 

(9)  B.  S.  P.,  Nashville,  Tenn..  asks: 
Why  is  it  that  an  engine  pounds  harder 
when  passing  the  forward  center  than 
when  passing  the  back  center?  A. — 
This  question  was  discussed  by  Mr.  J. 
M.  Foster,  of  the  Collinwood,  Ohio, 
shops,  some  time  ago.  He  says :  "\\Tien 
the  crank  pin  passes  the  forward  center 
the  movement  of  the  engine  and  frame 
is  forward  and  the  thrust  of  piston  on 
main  rod  is  backward,  the  wheel  is  slid 
backward  on  the  rail  and  the  loose  box 
comes  up  against  the  advancing  pedestal 
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with  a  slam  or  the  worn  journal  meets 
the  back  side  of  the  box  in  the  same 
manner.  On  the  other  hand,  when  the 
crank  passes  the  back  center,  the  pull 
on  the  main  rod  finds  the  tngine  and 
frame  moving  in  the  same  direction,  and 
the  box  or  journal  is  pulled  up  to  its 
space  with  the  rolling  of  the  wheel.  The 
result  is  a  much  less  perceptible  pound. 
It's  about  like  the  difference  between 
kicking  a  man  coming  toward  you  and 
one  running  away." 

NUMBER   OF   OIL    DROPS    IN    A    PINT. 

(10)  G.  K.  W.,  Toledo,  Ohio,  asks: 
How  many  drops  are  there  to  a  pint 

of  valve  oil?  A. — The  number  of  drops 
in  a  pint  of  valve  oil  discharged  through 
a  lubricator  varies  according  to  condi- 
tions. Temperature,  feed,  choke  open- 
ings and  the  grade  of  oil  used  must  be 
considered.  With  a  new  lubricator  work- 
ing under  favorable  conditions  vacuum 
valve  oil  will  give  about  5,500  drops, 
while  perfection  valve  oil  will  give  about 
7,400.  In  some  copies  of  a  former  issue, 
600  drops  were  given  as  the  correct  num- 
ber, but  this  was  a  typographical  error 
and,  unfortunately,  a  number  of  copies 
of  the  paper  escaped  us  before  the  error 
was  caught  up  and  corrected. 

HEAVIEST  LOCOMOTIVE. 

(11)  A.  D.  p.,  Winnipeg,  Man.,  asks: 
What  is  the  heaviest  locomotive  known 

in  this  country?  A. — The  Mallet  four- 
cylinder  articulated  compound  engine  is 
the  heaviest  locomotive.  It  was  built  by 
the  American  Locomotive  Company  for 
the  Baltimore  &  Ohio,  and  was  exhibited 
.It  the  St.  Louis  Exposition.  The  engine 
weighs  334,500  lbs.  and  the  tender  about 
143,000  lbs.,  making  a  total  of  477,500  lbs. 
The  engine  has  cylinders  20  and  32x32 
ins.  and  56  in.  driving  wheels.  It  was 
fully  described  and  illustrated  on  page 
283  of  the  June,  1904.  issue  of  Railway 
AND  Locomotive  Engineering. 


AIR  BRAKE  CORRESPONDENCE 

PYLE    NAT.    ELECTRIC    HEADLIGHT. 

(i)  Would  you  advise  the  placing  of 
dynamo  exhaust  pipe  so  exhaust  will  pass 
out  of  the  smokestack  or  so  it  will  pass 
over  engine  cab  or  on  outside  of  smoke- 
stack? A. — Outside  stack;  too  much  back 
pressure  on  turbine  in  stack. 

(2)  M.  A.  H.,  Tyler,  Tex.,  asks: 
Assuming  that  it  is  a  broken  revers- 
ing rod  in  the  New  York  duplex  pump 
that  has  caused  the  pump  to  stop,  how 
can  it  be  ascertained  which  side  the  de- 
fective rod  is  on?  A. — Remove  the  air 
cylinder  oil  cups  from  both  cylinders, 
.•\nd  turn  on  the  steam.  If  the  pump  stops 
with  the  low  pressure  piston  at  the  top 
of  its  stroke,  and  the  high  pressure  at 
the  bottom  of  its  stroke,  then  the  trouble 
is  in  the  low  pressure  side.    If  the  pump 


stops,  and  both  pistons  are  at  the  top 
of  their  respective  cylinders,  then  the 
trouble  is  in  the  high  pressure  side. 

(3)  M.  A.  H.,  Tyler,  Tex.,  asks: 

If  reversing  rod  in  the  high  pressure 
piston  is  broken  oflf  at  the  shoulder, 
steam  has  been  shut  off  and  both  pistons 
settled  to  their  lowest  positions,  how 
can  the  broken  reversing  rod  be  re- 
moved and  a  new  one  inserted?  A. — Turn 
on  the  steam,  and  both  pistons  will  move 
to  the  top  of  their  cylinders  and  stop. 
Remove  oil  cup  on  the  air  cylinder  and 
the  steam  dust  cap  nut  on  the  steam  cyl- 
inder of  the  high  pressure  side.  Then 
insert  a  rod  through  the  oil  opening  on 
the  high  pressure  side  and  force  high 
pressure  piston  down  until  defective  rod 
can  be  removed  and  new  inserted.  Pis- 
ton will  be  about  the  center  of  the  cyl- 
inder when  reversing  rod  is  removed  and 
replaced. 

(4)  M.  E.  H.,  New  York  City, 
asks : 

Is  the  first  5  lbs.  of  air,  which  goes  to 
the  brake  cylinder,  effective  pressure ; 
that  is,  is  it  as  effective  as  the  second 
or  third  5  lbs.  which  goes  to  the  cylin- 
der? A. — It  depends  entirely  on  the  way 
in  which  the  word  "effective"  is  used.  If 
it  is  used  merely  with  respect  to  the 
forcing  of  the  brake  shoes  against  the 
wheels,  then  this  first  5  lbs.  is  not  as 
effective  as  the  second  or  third ;  for  the 
first  5  lbs.  merely  fills  the  cylinder,  and 
it  is  preparatory  work  before  the  brake 
shoes  begin  to  rub  the  wheels.  On  the 
other  hand,  the  first  5  lbs.  going  to  the 
brake  cylinder,  while  forcing  the  piston 
out  and  preparing  for  the  actual  braking 
power,  performs  a  certain  work  of  push- 
in  gout  the  piston  and  filling  up  the 
vacuum  due  to  the  piston  going  out,  and 
it  may,  therefore,  be  said  that  in  this 
case  the  first  5  lbs.  is  just  as  effective 
as  the  second  or  third  5  lbs.,  because  it 
does  actual  work,  even  though  this  work 
is  preparatory  work  and  not  final  work. 

(5)  B.  R.  E.,  Collinwood,  O.,  writes: 
Why  is  that  when  the  slack  adjuster  is 

put  on  a  car,  that  you  have  to  take  up 
your  slack  by  hand  on  the  dead  levers,  the 
same  as  you  had  to  do  before.  If  you 
do  not  do  this,  the  levers  will  be  brought 
up  against  the  hangers  before  a  set  of 
brake  shoes  is  worn  out,  and  force  of  the 
brake  will  go  to  the  hangers  instead  of 
to  the  shoes,  and  the  car  will  not  hold. 
A. — In  designing  foundation  brake  gear 
for  a  car  in  the  past  it  has  been  the 
custom  to  take  up  the  slack  in  the  brake 
rigging,  due  to  the  wear  of  the  brake 
shoes,  at  the  dead  lever  on  each  truck. 
This  method  pulls  the  slack  away  from 
the  cylinder  and  disposes  of  it  with  the 
dead  lever.  When  the  slack  adjuster  is 
installed  on  a  car,  it  is  placed  on  the 
brake  cylinder,  and  the  slack  is  taken  up 
on  the  cylinder  lever,  thus  pulling  the 
slack  toward  the  cylinder  and  away  from 


the  trucks.  In  locating  the  carriers  for 
hand  adjustment,  and  slack  is  taken  up  by 
the  dead  levers,  care  is  taken  that  the 
levers  shall  not  strike  the  carrier  sup- 
ports; but  when  the  slack  adjuster  is  in- 
stalled and  the  slack  pulled  up  in  the  op- 
posite direction,  away  from  the  trucks  to- 
ward the  cylinder,  a  corresponding  and 
necessary  change  must  be  made  so  that 
the  levers  will  not  strike  the  carrier  sup- 
ports. 

(6)  L.  R.  E.,  Burlington,  Vt.,  writes: 
writes: 

What  is  the  cause  of  the  brake  on  a. 
car  acting  this  way?  I  run  a  train  of 
seven  cars  and  when  making  a  service 
application  of  about  6  lbs.,  after  the  train 
line  exhaust  has  closed,  in  about  three 
seconds  there  is  a  perceptible  jerk  from 
the  rear  car  as  though  the  emergency 
had  been  applied;  but  the  train  line 
pressure  has  not  been  lowered  any  on 
the  gauge.  It  acts  to  me  as  if  the 
pressure  did  not  graduate  into  the  cyl- 
inder with  the  other  brakes,  but  that  the 
full  pressure  was  obtained  in  cylinder 
from  the  6  lb.  reduction,  when  the  piston 
moved  out  with  a  rapid  movement  caus- 
ing the  brake  to  set  quick  on  this  car. 
A. — Your  trouble  may  be  due  to  the 
piston  travel  on  this  rear  car  being  taken 
up  closer  than  on  the  other  cars,  thus 
causing  it  to  brake  heavier  than  the 
others.  Again,  it  may  be  that  the  car 
is  actually  going  into  quick  action,  and 
the  train  line  reduction  is  not  shown 
on  the  gauge,  because  the  packing  ring 
in  the  equalizing  piston  of  the  brake 
valve  is  a  very  snug  fit,  preventing 
pressure  above  the  piston  leaking  by  to 
the  under  side.  To  decide  this  question, 
apply  the  brake  with  6  or  8  lbs.  re- 
duction when  standing  still,  and  note  the 
action  of  the  brake  under  this  car  in 
question,  observing  whether  its  applica- 
tion is  of  the  emergency  kind.  A  gauge 
screwed  into  the  brake  cylinder  would 
be  a  great  assistance  in  locating  this 
trouble. 

(7)  R.    L.    C,    San    Francisco.    Cal.. 
Which    will    stop    a    train    quicker,    a 

brake  which  gives  an  equalization  of 
reservoir  and  brake  cylinder  pressure 
through  large  ports,  or  one  giving  a 
flash  of  train  pipe  pressure  through  a 
large  port  and  a  slower  equalization  of 
auxiliary  reservoir  pressure  through 
smaller  ports?  A. — In  a  recent  series  of 
carefully  conducted  tests,  made  to  de- 
cide this  and  other  questions  in  doubt, 
the  latter  brake  made  shorter  stops. 


By  the  completion  at  Queenstown  of 
the  laying  of  a  submerged  main  at  a 
depth  of  86  feet  across  the  channel  in 
Cork  harbor,  which  separates  Queens- 
town  from  the  government  island  of 
Haulbowline,  a  record  in  hydraulic  en- 
gineering has  been  established. 
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Air  Brake  Department. 


An  Electric  Brake. 

That  electricity  is  not  only  crowding 
uut  the  steam  locomotive,  but  that  it  is 
rapidly  encroaching  on  other  railroad 
work  is  quite  evident  from  recent  inven- 
tions and  developments.  The  brake  field 
is  the  last  one  of  the  railroad  fields  to 
be  invaded,  and,  while  not  supplanting 
the  air  brake,  it  is  not  impossible  that 
electricity  may,  in  the  near  future,  have 
something  incidental  to  do  with  brake 
operation  on  railroads. 

Up  to  the  present  time  all  electric  at- 
tachments to  air  brakes,  upon  trial,  have 
been  found  deficient  and  faulty,  but  that 
a  successful  development  of  this  branch 
of  the  work  is  a  matter  of  the  near 
future,  is  shown  by  the  illustration  here- 
with. The  illustration  shown  is  a  view 
from  between  the  rails,  showing  the 
operation  of  a  brake  operated  and  con- 
trolled by  electric  current.  The  track 
brake  shoes,  suspended  above  the  rails, 
are  connected  by  a  magnetic  coil  which 
is  energized  by  electric  current.  When 
the  current  is  sent  to  this  coil,  it  mag- 
netizes the  brake  shoes,  which,  in  turn, 
are  drawn  to  the  rails  and  caused  to 
slide  along  with  considerable  friction. 
Not  only  does  this  friction  retard  the 
motion  of  the  car,  but  it  forces  back 
against  a  lever,  which,  in  turn,  forces 
the  brake  shoe  against  the  wheel.  There 
is  a  thrust  rod  connected  to  the  top  end 
of  the  lever,  which  transmits  the  force 
further  along  to  the  forward  lever  and 
brake  shoe  as  shown  in  the  cut.  Thus 
braking  is  done  by  the  sliding  shoe  on 
the  rail  and  also  by  the  brake  shoes  on 
the  wheels. 

The  degree  of  braking  force  is  deter- 
mined and  regulated  by  the  amount  of 
electric  current  sent  to  the  coil  connect- 
ing the  track  shoes.  This  current  is  gen- 
erated by  the  regular  motor  on  the  car, 
which,  when  the  propelling  current  is  cut 
off  at  the  controller  by  the  motorman, 
still  revolving,  becomes  a  generator  and 
sends  current  to  the  magnetic  coil  and 
the  brake  shoes.  The  higher  the  num- 
ber of  revolutions  the  motor  is  making, 
the  higher  current  it  is  sending  out; 
therefore,  the  higher  the  speed  of  the 
car  the  higher  is  the  braking  force.  As 
the  speed  of  the  car  reduces,  the  revo- 
lutions of  the  armature,  of  course,  re- 
duce proportionately,  thus  automatically 
reducing  the  braking  power  of  the  car 
as  the  speed  of  the  car  is  reduced.  If 
the  rail  conditions  are  bad,  and  the 
wheels  begin  to  skid  on  the  rails,  the 
armature  of  the  motor,  being  mounted 
on  the  car  axle,  also  stops  and  ceases 
to  fend  out  current  to  the  magnetic  coil. 


COlfDUCTED     BY    F.     M.     NELLIS. 

and  the  wheels,  being  relieved  of  press- 
ure, will  immediately  start  rolling  again; 
for  the  instant  that  the  wheels  begin  to 
slide  braking  power  is  annulled  and  the 
wheels  must  begin  to  roll.  Thus  we 
have  a  perfect  automatic  reducing  brake 
which  brakes  proportionately  with  the 
speed  of  the  car,  giving  highest  braking 
power  at  higher  speeds,  and  gradually 
and  accurately  reducing  the  braking 
power  as  the  speed  of  the  car  reduces. 
From  a  brake  standpoint,  this  is  an  ideal 
brake. 

CORRESPONDENCE. 


Limited  Pump  Speeds. 
Mr.   Langan,  in   November  issue,  rec- 
ommends that  the  pump  be  run  no  faster 


Speed   of   Air   Pump*. 

Mr.  Langan's  correspondence  in  No- 
vember issue,  regarding  a  stated  speed 
of  air  pumps  in  freight  service,  has  hit 
the  nail  on  the  head  squarely. 

Instead  of  Mr.  Langan  attempting  to 
pump  the  whole  train  and  the  whole  out- 
side atmosphere  by  running  the  pump  at 
an  excessive  speed,  which  will  break  air 
valves,  ruin  seats,  pull  off  the  air  piston 
from  the  rod,  and  break  the  reversing 
plate  from  the  piston,  he  prefers  to  take 
up  leaks  in  the  train  pipe  and  its  con- 
nections in  such  a  way  that  he  can  sup- 
ply the  train  pipe  with  pressure,  by  run- 
ning the  pump  at  a  reasonable  speed. 
Mr.  Langan  further  states  that  140  sin- 
gle strokes  per  minute  have  been  arrived 
at   after  considerable   actual   experience 


AN     KI-ECTRIC     BRAKE. 


than  140  single  strokes  per  minute  to 
keep  his  75  and  100  car  freight  trains 
pumped  up.  If  the  pump  will  not  sup- 
ply the  train,  the  train  is  held  in  the 
yard  by  the  inspectiors  and  repair  men 
until  all  leaks  are  taken  up,  and  the 
pump  can  supply  the  train. 

It  may  be  possible  on  Mr.  Langan's 
road  to  do  this,  but  very  few  roads 
would  stand  for  a  delay  of  one-half  to  a 
full  hour  on  a  fast  freight  train  taking 
up  leaks.  It  is  about  all  we  can  do  to 
spare  the  time  to  switch  the  cars  so  the 
air  can  be  all  coupled  up,  and  a  single 
test  made,  let  alone  taking  up  any  leaks. 
This  may  be  possible  on  Mr.  Langan's 
road,  but  I  doubt  that  it  is  on  any  other 
road.  J.  J.  Burns. 

Cincinnati,  Ohio. 


in  freight  train  service.  Mr.  Langan 
seems  to  have  this  matter  well  in  hand, 
and,  therefore,  the  air  brake  people  in 
general  may  accept  what  he  says.  His 
actual  experience  and  practice  can  be 
safely  adopted.  I  should  like  to  hear 
from  other  air  brake  men  who  have  tried 
to  reduce  their  pump  failures  by  this  or 
other  means  and  how  they  have  succeed- 
ed. A.  L.  Jennings. 
Buffalo,  N.  y. 


The     Forsyth    Automatic    Train    Pipe 
Coupler. 

The  Forsyth  Automatic  Coupler  is 
manufactured  and  controlled  by  the  New 
York  Air  Brake  Company.  It  is  de- 
signed for  use  on    both    passenger    and 
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I'rciglit  trains,  is  simple  in  construction, 
and  therefore  does  not  require  much 
description  to  make  its  operation  clear, 
since  the  drawings  furnish  about  all  the 
description  necessary. 

By  means  of  the  improved  method  01 
piping  and  the  flexible  joints  which  this 
automatic  coupler  has,  the  coupler  head 
can  accommodate  itself  to  all  the  vary- 
ing heights  of  cars  and  the  different  de- 
grees of  curvature  upon  which  they  may 
be  run.  The  gaskets  in  the  coupling 
heads  arc  held  firmly  face  to  face  against 
each  other,  when  the  two  heads  are 
brought  together,  by  the  pressure  of  the 
conical  springs  behind  them. 

The  brace,  to  which  the  coupler  is 
attached,  extends  backward  and  upward 
to  the  drawbar  (32^-2  ins.,  as  shown  in 
Fig. 2), where  it  is  securely  attached.  This 
brace  holds  the  coupler  head  in  the  prop- 
er position,  while  the  conical  springs  and 
the  flexibility  in  the  pipes  and  couplings 
allow  for  the  easy  movement  of  the 
coupler  heads,  either  vertically  or  hori- 
zontally, or  both,  as  may  be  required. 
When  in  the  act  of  coupling,  the  coupler 
heads  are  guided  and  brought  together  in 
proper  alignment  by  wings,  or  guides, 
cast  upon  their  faces. 

When  separating  the  cars  the  automatic 
train  pipe  coupler  simply  separates  from 
its  mate.  There  is  no  tearing,  or  pulling, 
or  upsetting  of  gaskets  which  would 
produce  a  damaging  effect  upon  the  pipe 
connections  or  on  the  gaskets  in  the 
face  of  the  coupler  head ;  and  since  no 
rubber  hose  whatever  are  used,  the  dam- 


and  they  also  give  less  trouble  from 
leakage  during  their  term  of  service. 

Fig.  I  is  a  plan  view,  showing  the 
various  train  pipe  connections,  air  signal 
pipe,  brake  pipe,  and  steam  heat  pipe 
and  the  location  of  the  train  pipes  with 
respect  to  the  center  line  of  the  car. 

In  the  application  of  the  coupler  to 
freight  cars,  but  one  train  pipe  connec- 

Ctii  thin  J.eni/th  to  ifuit^ 
on  Jilintl  l^ittl  Cam 


make  the  pipe  couplings  by  hand,  is  con- 
siderable, and  this  saving,  together  with 
the  immunity  from  accident  and  delay, 
caused  by  burst  and  leaky  hose,  is  a 
strong  recommendation  for  the  auto- 
matic train  pipe  coupler. 

Several  large  roads  in  the  country  now 
have  trains 'running  in  daily  service  that 
are  equipped  with  this  coupler  and  they 


SIDE     VIEW.     FOR.SVTH     ATTOMATIC     TRAIN     PIPE     COUPLER. 


tion  to  the  coupler  head  is  necessary, 
thus  making  its  application  practically  as 
simple  as  that  of  the  present  air  hose. 

Fig.  2  is  a  side  elevation  of  the  coupler 
in  which  the  method  of  attaching  the 
brace  to  the  drawbar,  and  the  distance 
back  from  the  drawbar  head  that  the 
brace  is  usually  attached  is  shown.  It 
also  gives  the  distance  between  the  cen- 
ter   line    of    the    automatic    train    pipe 


have     experienced     entirely    satisfactory 
results  from  it  in  practical  operation. 
J.  P.  Kelly. 

Watertown,  N.   Y. 


age  and  expense  which  their  use  entails 
are  entirely  eliminated. 

The  gaskets  used  in  the  coupler  head, 
since  the  pressure  is  brought  face  to 
face  in  coupling,  and  in  the  separation 
of  the  coupling  no  pressure  or  friction 
is  brought  upon  them,  last  much  longer 
than  in  the  present  style  of  hose  coupling, 


coupler  head  and  the  center  line  of  the 
drawbar. 

Fig.  3  is  a  front  elevation  and  shows 
the  distances  of  the  center  line  of  the 
various  train  pipes  above  the  center  line 
of   the   automatic   coupling   head. 

In  the  making  up  of  trains  in  the  yards 
the  time  saved,  in   not  being  obliged  to 


Valve  Coupling  and  Dust  Guard. 

The  valve  coupling  and  dust  guard 
herewith  illustrated  is  a  device  inter- 
changeable with  the  coupler  now  in  use. 
It  contains  a  valve  which  is  controlled 
in  its  position  by  air  and  spring  pressure, 
and  which  will,  in  the  event  of  a  train 
parting  or  breaking  in  two,  automatically 
apply  the  brakes  to  the  rear  section,  while 
the  application  of  the  brakes  on  the  for- 
ward or  engine  section,  will  still  remain 
under  the  control  of  the  engineer,  thus 
preventing  the  two  portions  of  the  train 
from  colliding.  This  coupling  also  serves 
as  a  dust  guard  in  the  train  line  by  pre- 
venting any  dust  or  dirt  from  entering 
same. 

The  coupler  consists  of  a  brass  valve 
(A)  inclosing  a  spring  (D)  in  the  cylin- 
drical projection  in  the  rear  of  same.  The 
cylindrical  projection  in  the  rear  of  the 
valve  works  back  and  forth  in  a  brass 
lined  hollow  nut  (B)  which  is  fitted  to 
the  coupling  head.  This  hollow  nut  has 
an  opening  in  the  rear  (C)  to  prevent 
any  vacuum  or  pressure  from  interfer- 
ing with  the  free  action  of  the  valve.  The 
valve  seats  forward  by  spring  tension 
into  coupler  opening,  and  seats  back  by 
air  pressure  against  rubber  packing  ring 
(F).  The  valve  is  provided  with  a  port 
or  by-pass  (E)  extending  transversely 
through  the  face  and  out  through  the 
center  of  the  same  (E-2). 

The  construction  as  above  described 
constitutes  a  piston  working  inside  of  a 
valve  pocket.     With  no  air  in  the  train 
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line,  the  valve,  even  though  the  coupler 
is  connected  with  an  adjacent  coupler, 
will  be  seated  against  its  seat  in  the 
coupler  head. 

Upon  admission  of  air  to  the  train  pipe, 
air  will  rush  through  the  post  (E)  form- 
ing a  counter  pressure  on  the  face  of 
valve,  overcoming  the  resistance  of  the 


through   the  port    (E)    in  the   valves  of 
the  parted   couplers.     Albert   Oleson. 

Toledo,  Ohio. 


Indicator  for  Left-Hand  Air   Pump. 

I  am  sending  a  rough  sketch  of  an  in- 
dicator for  left-hand  air  ptimi)S,  made 
from  an  oil  cup. 


Draft  itrio 


END     VIEW,     FORSYTH     AUTOMATIC     TRAIN     PIPE     COUPLER. 


spring,  and  force  said  valve  back  against 
its  seat  on  rubber  packing  ring  (F), 
where  it  will  remain  as  long  as  the  train 


HOSE    COUPLING     DUST     GUARD. 

pipe  pressure  is  maintained,  allowing  a 
free  passage  of  air  from  the  engine  back 
through  the  entire  train,  and  will  not  in- 
terfere with  the  brake  functions,  for  it 
cannot  close  as  long  as  the  pressure  is 
in  excess  of  seven  pounds,  the  tension  of 
the  spring. 

Should  a  train  part,  or  break  in  two 
from  a  busted  hose  or  any  other  cause, 
the  valves  at  the  point  of  separation  close 


A  suitable  piston,  P,  is  made  to  fit 
the  oil  cup,  with  rod  extending  through 
the  thread  end.  On  the  end  of  piston 
rod,  a  white  disk  about  2  ins.  in  diam- 
eter is  fastened.  The  cap,  C,  is  tapped 
for  %  in.  pipe. 

The  indicator  may  be  fastened  to  the 
brake  valve  or  any  place  in  plain  sight 
of  the  engineer,  by  means  of  a  brace  or 
hanger,  B. 

The  cap  end  is  attached  to  a  port 
drilled  in  the  plug  or  in  bottom  head  of 
the  pump  by  pipe,  E.  Each  movement 
of  pump  piston  may  be  noted  by  move- 
ment  of   disk,   D,   thereby  notifying   the 


VlvUc  fried  ^o  (1*  fu  f 
entrante  e.f  p.irt  "K"  i 
UMd*  to  opening  in  tk«  eontre 
o/lh«  lah-e. 

Th^^tepoi-ta  ai-r  aluiaj/a  open 
to  train  line  prtji^urv,  n 
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VALVES  COUPLED.     UNDER  AIR  PRESSURE. 

engineer  of  the  working  of  his  pump.  S 
is  a  weak  spring  to  insure  return  of  pis- 
ton, P,  to  lower  position. 

Thinking  this  "kink"  might  benefit 
others,  I  thought  I  would  send  it  to  you. 
Jno.  W.  Gr.wbill. 

Bridgeport,  Ohio. 


A. 
B 

Brans  lilting 


VALVES    COUPLED.     NO    AIR    PRESSURE. 

immediately  where  the  coupling  heads 
are  pulled  apart,  thereby  preventing  the 
escape   of  air,   except    such   as   will   leak 


Graphite   for  Triple   Valves. 

Now  that  winter  has  set  in  good  and 
hard,  it  makes  you  think  about  last  win- 
ter's troubles  and  what  you  may  expect 
to   happen   again   this   winter. 

Last  winter  we  had  a  lot  of  trouble 
with  triple  valves  on  high  speed  brakes 


going  into  undesired  quick  action.  A 
good  deal  of  this  was  due  to  the  oil  in 
the  triple  valve  getting  so  chilled  that 
the  slide  valve  would  not  move  easy, 
and  when  it  did  move,  it  went  with  a  jerk 
and  gave  undesired  emergency. 

We  have  had  no  trouble  this  winter, 
so  far,  and  there  has  been  some  zero 
weather,  too.  I  have  been  mixing  a  lit- 
tle graphite  in  the  triple  valve  oil,  and 
it  gives  fine  results.  There  is  no  trou- 
ble from  it  stopping  up  the  ports. 

W.   E,  Harris. 
Washi}tgton,  D.  C. 


Frozen  Train  Pipes. 

The  recent  cold  snap  has  been  a  good 
test  on  the  value  of  the  scheme  for  trap- 
ping the  moisture  in  the  main  reservoir 
where  it  can  be  drained  off,  instead  of 
permitting  it  to  pass  back  into  the  train 
pipe  and  triple  valve  to  freeze  and  give 
trouble. 

From  inquiries  made  around  among 
air  brake  men  in  this  section  since  the 
real  cold  weather  set  in,  I  am  unable  to 


OUTSIDE     VIEW     V.\LVE     COUPLINf;. 

find  a  single  case  of  a  train  pipe  or 
triple  valve  freezing  where  the  engine 
was  supplied  with  a  discharge  pipe  of 
sufficient  length  to  cool  the  air  at  its 
delivery  to  the  main  reservoir  so  the 
moisture  would  be  condensed  and  de- 
posited. The  length  of  discharge  pipe 
averages  about  twenty-five  feet,  accord- 
ing to  air  brake  men  I  have  discussed 
the   subject  with. 

One  man  reported  several  train  pipe 
freeze-ups.  but  in  every  case  the  engine 
was  equipped  with  a  short  pump  dis- 
charge pipe,  or  single  small  main  reser- 
voir. 


Bf.  ^Loao.  Oog. 
INDICATOR    FOR    LEFT    HAND    AIR    PUMP 

One    pump    discharge    pipe   forty  feet 
in  length  was  frozen  up.    Amos  Judd. 
Boston,  Afass. 
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A  Northern  Pacific   Mikado. 

The  Brooks  shops  of  the  American 
Locomotive  Company  have  recently 
turned  out  some  heavy  engines  of  the 
Mikado  or  2-8-2  type  for  the  Northern 
Pacific  Railroad.  The  engines  are  re- 
markable in  appearance,  the  low  dia- 
mond smokestack,  and  the  small  dis- 
tance between  the  top  of  the  boiler  and 
cab  roof  strike  the  eye  at  once. 

The  engines  are  simple  and  have  cyl- 
inders 24x30  ins.  The  calculated  tract- 
ive power  is  46,630  lbs.  The  pistons 
drive  on  the  third  pair  of  63-in.  wheels 
and  all  the  wheels  are  flanged.  The 
drivers  are  evenly  spaced,  being  exact- 
ly 66  ins.  apart  and  this  is  probably  the 
minimum  spacing  possible.  The  pony 
truck  in  front  is  equalized  with  the 
first  two  pair  of  drivers  and  the  carry- 
ing wheels  at  the  back  are  equalized 
with  the  two  back  pair. 

The  valve  motion  is  of  the  piston  type 
and    is   driven   by   direct   valve   motion, 


a  self-centering  device.  The  tender 
frame  is  made  of  structural  steel  and 
the  tank  is  made  with  a  water  bottom 
and  will  hold  8,000  U.  S.  gallons.  The 
coal  capacity  is  12  tons.  Some  of  the 
principal   dimensions  are  as  follows: 

CENIEAL    DIMENSIONS. 

Wheel  Base— Driving,  16  ft.  6  in.;  total,  34  H. 
9  ins.;  total,  engine  and  tender,  63  ft.  1  in. 

Weight— In  woriiing  order,  259,000  lbs.;  on 
drivers,  196,000  lbs.;  engine  and  tender, 
405,500  lbs. 

Axles— Driving  journals,  main,  10  ins.  x  12  ins.; 
others,  9^4  ins.  x  12  ins.;  engine  truck  jour- 
nals, diameter,  6^4  ins.;  length,  12  ins.;  trail- 
ing, 814  ins.;  length,  14  ins.;  tender,  514  ins.; 
length,  10  ins. 

Boiler— Working  pressure,  200  lbs.;  fuel,  bitumin- 
ous  coal. 

Fire  Box— Length,  97  ins.;  width,  66  ins.;  thick- 
ness of  crown,  %  in.;  tube,  %  in.;  sides,  % 
in.;  back,  %  in.;  water  space,  front,  4^  ins.; 
sides,  4  ins.;   back.   4   ins. 

Crown  Staying— I  in.  radial. 

Tubes— Length,  19  ft.  6  ins.;  gauge,  No.  11. 

Valves— Piston,  travel,  5%  ins.;  steam  lap,  i  in,; 
ex.  lap,  0. 


latest  design,  the  best  material,  the  finest 
workmanship,  a  positive  blower  system, 
everything  tiptop  and  all  ruined.  Oh,  it 
is  too  bad!"  "What  happened  to  knock 
you  out?"  inquired  the  sympathetic 
friend. 

"Happened!"  roared  the  general  man- 
ager. "When  everything  was  in  good, 
going,  Al  shape,  the  men  struck." 

"Well,  so  much  the  worse  for  them, 
I  should  think,"  eaid  he  of  the  sympa- 
thetic heart. 

"No,  you  blamed  fool,"  replied  the 
irate  G.  M.;  "don't  you  see  the  mistake 
of  the  whole  thing,  and  why  so  much 
loss  and  damage  has  been  done,  and  why 
our  furnace  linings  have  been  spoiled — 
the  men  struck  while  the  iron  was  hot!" 


Winter  Resorts. 
In  "The  Four-Track  Series"  of  books 
and  pamphlets   of  travel,  issued  by  the 
Passenger  Department  of  the  New  York 


HE.'W 
D,  Van  Alstyne,  Mechanical  Superintendent, 

an  almost  straight  transmission  bar 
passes  over  the  axle  of  the  second 
driver.  The  engine  is  equipped  with 
two  g}/2-in.  air  pumps  and  the  main 
reservoir  is  made  in  two  parts,  one  be- 
ing under  each  running  board,  the 
total  cubic  capacity  being  60,000  cubic 
ins.  The  stack  is  of  the  diamond  pat- 
tern with  the  whole  of  the  stalk  or 
draft  pipe  extending  down  into  the 
smoke  box  about  22^/2  ins.  and  the  pet- 
ticoat pipe  is  4if^  ins.  long  and  ex- 
tends up  to  the  lower  level  of  the  in- 
side draft  pipe.  The  exhaust  nozzles 
are  low. 

The  boiler  is  an  extended  wagon-top 
type  and  is  7554  ins.  in  diameter  at  the 
smoke-box  end.  The  heating  surface 
is  4,007  sq.  ft.  and  it  is  made  up  of 
3,789  sq.  ft.  in  the  tubes,  200  in  the  fire- 
box, 9  in  the  tubes  which  support  the 
brick  arch.  The  grate  area  is  43.5  sq.  ft. 
The  tubes  in  this  boiler  are  iron,  2  ins. 
in  diameter,  and  there  are  374  of  them. 

The   trailing  truck  is  radial  and  has 
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Amei-ican  Locomotive  Company,  Builders. 


Wheels— Engine  truck,  diam.  33V4  ins.;  kind, 
Boise  plate;  trailing,  45  in.  spoke;  tender, 
^  ins. ;  cast  iron. 


Wrong  Time  to  Do  It. 
The  general  manager  of  the  Gates  & 

Sprue  Foundry  and  Smelting  Company 
was  wandering  over  his  extensive  plant 
with  a  visitor  one  sunny  afternoon  in 
the  early  fall  when  golfers  delight  to 
golf. 

The  G.  M.  was  sad,  not  to  say  dejected, 
as  he  gazed  on  the  huge  furnaces  stand- 
ing idle,  towering  there  in  their  soli- 
tary grandeur,  smokeless,  fireless — efete. 
Bluish  ides  of  cold  iron  hung  from  their 
troughs,  browned  by  the  blown  sand  of 
the  foundry  floor.  Slag  knobbed  and 
withered  and  gray  lay  in  patches  behind 
and  around  them.  Everything  spoke  of 
effort  stopped  and  work  abandoned. 
Wind  blew  the  dust  from  the  skylights 
inboard  as  it  had  never  done  before. 

"Oh,"  sighed  the  general  manager, 
"look  at  those  magnificent  furnaces,  the 


Central,  is  No.  5,  "America's  Winter 
Resorts."  It  is  especially  valuable,  as  it 
contains  a  map  of  the  entire  United 
States,  a  portion  of  Mexico,  and  Cen- 
tral America,  as  far  as  the  Panama 
Canal.  It  also  gives  sections  of  the 
Panama  and  Nicaraguan  Canals. 

There  is  also  a  map  of  the  Hawaiian 
Islands,  and  an  outline  map  of  North 
and  South  America  including  the  West 
Indies.  There  is  also  a  map  of  the  Pa- 
cific Ocean,  including  various  American 
routes  from  the  United  States  to  Aus- 
tralia, New  Zealand,  the  East  Indian  Isl- 
ands, the  Philippines,  Japan  and  China, 
with  a  large  amount  of  information  in 
regard  to  winter  resorts,  with  the  rates 
one  way  and  the  round  trip,  and  a  brief 
description  of  some  of  the  principal 
points.  A  copy  of  this  folder  will  be 
sent  free,  post  paid,  to  any  address  on 
receipt  of  a  two-cent  stamp,  by  George 
H.  Daniels,  General  Passenger  Agent, 
Grand  Central  Station,  New  York. 
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Economical  and  Sanitary  Car  Cleaning. 

If  you  have  ever  looked  at  an  ener- 
getic man  beating  a  carpet,  you  have 
probably  observed  that  it  took  a  great 
deal  of  hard  work  and  time  to  actually 
dislodge  tlie  dust  and  dirt,  and  that  the 
carpet  was  made  to  suffer  very  severely 
in  the  process.  That  is  an  object  les- 
son on  cleaning  where  wear  and  tear 
are  at  the  maximum.  If  you  have 
watched  the  gentler  process  carried  on 
by  a  maid  dusting  articles  on  mantel- 
piece and  tables,  or  sweeping  a  room, 
you  have  no  doubt  come  to  the  conclu- 
sion that  what  she  does  is  not  so  much 
a  dust-removing  operation  as  it  is  a 
dust-displacing  and  dust-shifting  oper- 
ation in  which  a  great  deal  of  time  is 
spent  for  very  imperfect  results,  though 
the  wear  and  tear  is  light.  The  Kenney 
Vacuum  Sweeping  System  as  we  saw  it 
applied  to  the  cleaning  of  cars  in  the 
yard  of  the  Central  Railroad  of  New 
Jersey  was  a  revelation  in  the  art  of 
getting  rid  of  dust,  which  makes  the 
hard  working  carpet  beater  and  the 
tidy  housemaid  look  like  very  small 
change  indeed. 

The  plan  which  has  been  admirably 
worked  out  by  Mr.  David  T.  Kenney, 
of  72  Trinity  place,  New  York,  is  briefly 


metal  pipe  with  a  flat  triangular  end, 
along  the  base  of  which  is  an  opening 
that  is  simply  a  slot.  When  the  "air 
drawing  machine,"  as  the  inventor  calls 
the  pump,  is  in  operation,  air  is  drawn 


separators  are  simple  in  the  extreme. 
The  first  is  the  one  in  which  mechan- 
ical separating  takes  place,  and  in  it 
90  per  cent,  of  the  dust  is  taken  from 
the  air.    The  second  cylinder  draws  the 


CLEANING    CAR    SEATS— KENNEY    VACUUM 
SYSTEM. 

that  a  system  of  pipes  is  run  through 
the  yard  with  ground  jointed  inlet 
roundway  cocks  placed  at  convenient 
points,  and  a  vacuum  pump  with  me- 
chanically operated  valves,  and  stationed 
in  the  power  house  creates  a  high  vac- 
uum, and  draws  air  through  the  system 
of  piping  which  covers  a  distance  of 
3,600  ft.  There  are  in  all  about  3  miles 
of  piping  varying  from  5  to  2  ins.  in  di- 
ameter. There  are  many  interesting  de- 
tails in  the  operation  of  this  system,  but 
that  much  is  the  idea  in  a  nutshell. 

From  the  various  couplings,  hose 
pipes  are  led  to  the  interior  of  cars,  and 
any  one   of   these  hose   terminates   in   a 


AIR     DRAWING     MACHINES-VACUUM     SWEEPING     SYSTEM. 


into  the  pipe  and  enters  through  the 
long  thin  slot  opening  at  such  velocity 
that  it  carries  in  all  the  dust  in  the  im- 
mediate neighborhood  of  the  slot. 

This  pipe  with  the  slot  opening  is 
run  quickly  and  evenly  over  the  plush 
seat  covering  of  an  ordinary  car  and 
forthwith  the  dust  disappears.  It  does 
not  get  blown  or  driven  off  a  seat  back 
onto  the  seat  itself  or  onto  the  ground, 
there  to  cause  trouble  again;  it  is  taken 
entirely  out  of  the  car  once  and  forever 
with  one  operation  with  a  minimum  of 
time  and  a  complete  absence  of  wear 
and  tear,  and  those  things  spell  Econ- 
omy in  large  letters  in  car  cleaning  and 
maintenance. 

As  the  beauty  and  simplicity  of  the 
whole  thing  begins  to  enter  the  ob- 
observer's  mind  he  will  be  shown  the 
couplings  which  are  made  tight  with 
ground  joints  and  do  not  require  wash- 
ers or  gaskets.  The  easy  curve  of  all 
the  pipe  bends  is  assured.  Specially 
made  recessed  pipe  fittings  are  used 
which  preserve  the  unbroken  diameter 
of  the  pipe-line  all  through  and  guar- 
antee a  smooth  bore  from  end  to  end 
of  the  system.  Iron  pipes  specially  se- 
lected for  their  smooth  interiors  only 
are  used,  and  there  is  nothing  inside 
the  pipes  or  fittings  to  arrest  the  flow 
of  dust-laden  air  when  once  it  has  been 
drawn  into  the  system. 

A  very  important  detail  here  comes 
in,  and  that  is,  that  just  as  this  dust- 
laden  air  is  approaching  the  air-draw- 
ing machine  it  enters  and  passes  to  pass 
through  two  dust  separators,  and  by  the 
time  the  air  reaches  the  valves  and  cham- 
bers of  the  pump  it  is  entirely  free  from 
dust  or  grit  and  can  also  be  freed  from 
germs  if  need  be.     The  two  cylindrical 


air  through  water  and  completes  the 
purification.  If  corrosive  sublimate  is 
used  in  this  water  the  air  comes  off  not 
only  free  from  dust  and  dirt,  but  thor- 
oughly rid  of  all  organic  matter.  Both 
these  separators  are  cleaned  daily,  the 
one  containing  water  is  usually  piped 
direct  to  the  sewer. 

In  the  Jersey  Central  yards  at  Jer- 
sey City,  of  which  road  Mr.  W.  G.  Bes- 
ler  is  general  manager  and  Mr.  W. 
Mackintosh    is    superintendent    of    mo- 


DUST    SErAR.ATORS-VACUUM     SYSTEM. 

live  power,  this  system  has  practically 
doubled  the  number  of  cars  cleaned. 
Carpets  are  swept,  seats  are  gone  over, 
curtains  have  the  dust  drawn  from 
them,  and  mouldings  and  woodwork 
have   the    dust   sucked   off   quietly   »nd 
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-(juickly  and  in  a  way  which  leaves 
nothing  further  to  be  desired.  The  en- 
tire Pullman  equipment  which  runs  into 
this  terminal  is  daily  cleaned  by  this  sys- 
tem. Private  cars  or  diners  can  be 
<;leaned  without  being  taken  out  of  the 
train  shed  when  necessary.  The  stafif  of 
cleaners  at  any  station  so  equipped 
can  handle  more  cars  than  the  same 
number  of  men  elsewhere,  because  the 
Kenney  vacuum  system  does  not  cause 
dust  to  fly  through  the  car,  to  settle 
again  somewhere  else  and  be  again 
wiped  off.  The  Kenney  system  does 
not  disturb  any  dust  until  it  is  actually 
sucked  into  the  slot-mouthed  cleaning 
pipe  and  headed  for  the  separators  and 
the  sewer. 

The  absence  of  wear  and  tear  on  the 
equipment  of  the  C.  R.  R.  of  N.  J.  will 
prolong  the  life  of  all  kinds  of  in- 
ternal fittings  and  furniture.  Things 
last  longer  and  look  better  in  every 
way.     This   du.'^t-cnllecting  system  act- 
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ually  tends  to  get  its  own  time  of  op- 
eration down  to  the  minimum  because 
there  is  less  dust  to  be  removed  each 
day  in  any  car  which  is  constantly 
cleaned  by  the  vacuum  process,  than 
can  possibly  be  with  cars  which  are 
handled  in  the  usual  way.  The  new 
system  is  economical  all  round  the 
clock.  It  is  sanitary  and  it  is  a  dust 
remover  which  removes  dust. 


Costly  Tourists. 
The  Canadian  Pacific  has  turned  out 
a  set  of  twenty-four  new  tourist  cars 
from  their  car  shops  at  Hochelaga,  a  su- 
burban part  of  Montreal.  The  cars  are 
80  ft.  long,  14  ft.  7  in.  high  and  10  ft. 
wide.  They  weigh  about  120,000  lbs. 
They  are  said  to  be  the  most  costly 
tourist  car  on  this  Continent.  The  out- 
side is  the  regulation  C.  P.  R.  mahog- 
.any  finish,  that  is  just  varnished.     In- 


side they  are  finished  in  cherry  and 
curly  birch  stained  and  rubbed  to  a 
piano  polish. 

The  main  body  of  the  car  is  divided 
into  14  sections.  There  are  three  toilet 
rooms,  a  smoking  room  and  a  kitchen. 
The  seats  are  covered  with  leather  and 
springs  are  used  in  the  upper  and  lower 
births.  The  unique  feature  is  the  kitch- 
en, which  contains  a  range,  ice  water 
tanks,  sink  and  cupboards.  The  cars 
are  heated  with  steam  in  accordance 
with  the  company's  practice,  but  the 
Baker  heaters  which  are  supplied  with 
steam  through  a  commingler,  can  be 
used  with  fire  in  the  usual  way  in  case 
of  emergencies.  The  cars  are  lighted 
with  acetylene  gas. 

The  idea  of  the  tourist  cars  is  to  pro- 
vide first-class  accommodation  at  mod- 
ern prices  to  people  who  have  long 
journeys  to  make  and  who  carry  or  buy 
their  own  provisions  but  need  facilities 
for  cooking,  etc.  In  all  essentials  these 
cars  are  said  to  be  as  comfortable  as 
the  regular  sleeping  car. 


Box  Cars  Lifted  While  You  Wait. 

There  is  a  wrecking  crane  on  tiic 
.Xashville,  Chattanooga  &  St.  Louis 
which  the  local  papers  say  cost  about 
$15,000,  and  this  piece  of  machinery, 
which  thinks  nothing  of  lifting  an  ordi- 
nary locomotive,  is  to  be  seen  on  a  sid- 
mg  near  the  Union  Station  at  Chatta- 
nooga, Tenn.  It  weighs  about  162,000 
lbs.,  and  is  intended  to  pick  up  anythin.c; 
which  may  temporarily  obstruct  the 
track  between  Atlanta  and  Chattanooga, 
and  between  Chattanooga  and  Nashville. 
Its  lifting  capacity  is  said  to  be  75  tons. 
The  length  of  the  car  is  24  ft.  and  the 
crane  arm  is  28  ft.  long. 

It  is  true  that  in  dealing  with  an  extra 
heavy  locomotive,  if  it  should  have  to 
attempt  the  task,  it  might  be  compelled 
to  make  "two  bites  of  a  cherry,"  so  to 
speak,  but  it  could  clear  the  road  by 
lifting  first  one  end  and  then  the  other, 
and  anyone  who  has  had  even  an  ele- 
mentary acquaintance  with  train  wreck- 
ing knows  how  much  can  be  done  witli 
one-end  lifts  judiciously  managed.  As 
for  ordinary  box  cars,  this  crane  does 
not  even  argue  with  them,  but  can 
"tackle"  any  one  of  them  and  make  a 
sure  goal  kick  every  time. 


The  "Large  Car"  in  Great  Britain. 

The  United  States  consul  at  Notting- 
ham, England,  reports  that  the  Great 
Central  Railway,  which  runs  from  Lon- 
don to  Liverpool  via  Nottingham,  is 
taking  the  lead  in  the  matter  of  steel  car 
equipment.  The  Great  Central  steel  car 
is  41  ft.  £^  ins.  long,  8  ft.  3  ins.  width 
and  8  ft.  8  ins.  high.  This  is  the  largest 
freight  car  ever  used  in  the  United  King- 
dom.    It  is  an  all-steel  car  and  has  a  ca- 


pacity of  40  long  tons,  or  about  4454  of 
our  tons. 

As  these  cars  are  so  much  heavier  than 
other  cars  on  the  same  road,  they  have 
been  equipped  with  specially  designed 
buffers.  They  have  also  vacuum  brakes 
and  effective  "either  side"  hand  brakes. 
The  car  weighs  light  about  33,544  lbs. 
and  is  about  four  times  larger  than  the 
present  style  of  cars  used  in  Great  Brit- 
ain. When  our  friends  across  the  ocean 
become  fully  convinced  of  the  advantages 
of  the  "large  car"  for  certain  kinds  of 
traffic  which  they  handle,  we  may  expect 
to  hear  of  the  Great  Central's  lead  being 
followed  bv  other  roads. 


All-Steel  Baggage  Car  for  the  Erie. 

These  illustrations  are  made  from 
snapshots  of  the  new  all-steel  baggage 
car  built  for  the  Erie  Railroad  by  the 
Standard  Car  Company  of  Pittsburgh. 
The  car  was  built  at  the  Butler,  Pa., 
shops,  and  in  general  follows  the  Stan- 
dard Company's  box  car  form  of  con- 
struction. 

The    sides    of   the    car     are     made      of 
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plate  steel  and  what  may  be  called  side 
sills  are  composed  of  two  angles  riveted, 
one  flush  with  the  bottom  of  the  plates 
and  the  other  some  lew  inches  above  it, 
with  the  car  plates  forming  the  web  be- 
tween them.  The  floor  plates  of  the 
car  rest  upon  the  upper  side  of  the  top 
angle   iron. 

The  center  sills  are  really  steel  gir- 
ders made  of  plate  with  two  angle  irons 
at  the  edges  riveted  one  to  each  side. 
They  are  deep  in  the  center  and  taper 
toward  the  ends,  thus  giving  an  excep- 
tionally strong  form  of  construction. 
Two  cross  diaphragms  of  steel  girder 
construction  take  the  place  of  ordinary 
needle  beams.  The  web  of  each  dia- 
phragm passes  through  the  webs  of  the 
center  sills  and  four  angle  irons  are 
riveted  up  along  the  plane  of  intersec- 
tion. 

The  roof  plates  are  all  butt  joints 
united  by  the  flat  side  of  the  angle  iron 
carline.  The  car,  of  course,  is  not  in- 
flammable, it  cannot  be  crushed  and 
generally   speaking,   it   appears   to   be   a 
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"wreck  resister,"  of  wliich  builders  and 
owners   may   feel   justly   proud. 


Steel  Cars  in  the  New  York  Subway. 

The  construction  of  tlic  all-stcci  cars 
used  on  the  Subway  Division  of  the  In- 
terborough  Rapid  Transit  Company,  in 
New  York,  are  interesting  examples  of 
new  designs  worked  out  in  material  not 
hitherto  used  for  such  a  purpose. 

One  of  the  cars  weighs  about  34,000 
lbs.,  not  including  the  trucks.  The  mo- 
tor truck  weighs  12,240  lbs.  and  the  trail- 
er 8,400  lbs.,  which  makes  the  total 
weight  on  the  track  of  55,040  lbs.  for 
each  such  vehicle. 

The  center  sills  are  structural  steel, 
6-in.  I-beams,  and  the  side  sills  are 
5x3x^  ins.,  with  the  short  flange  under- 
neath and  parallel  to  the  ground.  There 
are   no   separate   platform   members,  the 


form  doors  are  steel  plates  covered  with 
rubber  matting. 

The  roof  is  made  of  "composite" 
board,  covered  with  canvas  and  painted. 
Copper  sheeted  eaves  arc  used  to  finish 
the  edge  of  the  roof.  Composite  board 
is  a  hard,  light,  fireproof  material  made 
of  paper  pulp  and  to  this  board  tlie 
aluminum  head-lining  is  cemented.  An 
aluminum  moulding  is  used  as  a  finish 
along  the  top  of  the  windows,  and,  in 
fact,  the  use  of  aluminum  in  various  parts 
of  this  car  reduced  weight  by  about 
1,800  lbs. 

The  single  window  posts  are  made 
of  T's,  and  the  double  ones  of  two  angles 
placed  back  to  back  so  as  to  make  a  T. 
-Vluminum  castings  are  used  for  the  win- 
dow stops  and  fdling  pieces.  The  seats  are 
made  of  rattan  and  are  placed  on  pressed 
steel  frames.  As  there  is,  of  course,  ex- 
ceedingly little  clearance  in  the  subway, 


l^acli  car  has  one  motor  truck  with 
two  200  h.p.  motors.  In  these  trucks  the 
outer  pedestals  can  be  readily  removed 
so  that  the  wheels  can  be  changed  with- 
out much  trouble.  The  electric  lighting 
of  the  car  is  performed  by  the  illumi- 
nation of  twenty-six  lo-candle  power 
lamps  on  each  side  and  six  in  the  center 
of  the  clearstory,  making  58  lamps  in 
all.  There  are  scats  for  52  persons,  six- 
teen can  be  accommodated  in  cross- 
seats  and  36  in  those  placed  along  the 
walls.  

Fire  Fighters  on  the  Chicago  Elevated. 
A  new  style  of  car  has  lately  been 
put  into  commission  by  the  Metropol- 
itan Elevated  Railroad  people  in  Chi- 
cago. These  cars  are  nothing  more  or 
less  than  fire  fighters  and  intended  to 
protect  the  company's  property  from 
fire  risk^      The  cars  have  been  covered 
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sills  are  carried  out  to  the  curved  end 
sills  and  the  vestibules  are  thus  virtu- 
ally part  of  the  car  body.  The  end  sill 
is  a  curved  angle  bar  6x3j4xj4  ins.  It 
is  secured  to  the  sills  by  steel  brackets 
and  a  plate  riveted  firmly  to  each.  The 
buffer  beam  is  a  curved  piece  of  white 
oak,  tapering  at  each  end,  and  it  is  bolt- 
ed to  the  end  sill  with  protecting  plate 
on   the  outside. 

The  floor  of  the  car  is  composed  of 
corrugated  galvanized  plates  riveted  to 
the  floor  angles.  Upon  this  corrugated 
surface  a  preparation  known  as  "mon- 
olith" is  layed,  which  is  held  by  numer- 
ous clips  in  the  floor.  The  monolith 
cement  hardens  into  a  dry  rock-like  sub- 
stance which  is  entirely  fireproof.  Strips 
of  ash  wood  are  laid  on  the  monolith, 
which  latter  form  the  wearing  surface 
upon  which  passengers  tread.     The  plat- 


the  lower  sashes  of  the  windows  are 
fitted  in  permanently  so  that  they  cannot 
be  raised,  but  the  upper  sashes  can  be 
lowered  for  ventilation  purposes.  The 
niotorman's  box  is  made  by  closing  all 
the  doors  on  the  front  platform.  The 
end  door  when  shut,  opens  up  for  use, 
the  master  controller,  the  air  brake 
valve,  etc. 

The  wiring  of  these  cars  has  been  car- 
ried out  in  a  very  workmanlike  manner. 
.Ml  electric  conductors  are  encased  in 
an  insulating  medium  which  tightly  fits 
the  interior  diameter  of  smooth  iron 
pipes.  When  the  wires  are  in  place  there 
is  no  possibility  of  their  shaking  or 
chafing.  The  interior  of  each  pipe  used 
in  this  work  is  smooth,  the  ends  are 
carefully  reamed  out  so  that  no  obstruc- 
tion or  rag  of  metal  v.'hich  might  injure 
tlie  wiring,  is  left  at  the  pipe  ends. 


with  metal  in  order  to  enable  them  to 
approach  closely  to  a  fire.  They  are 
equipped  with  twin  chemical  fire  ex- 
tinguishers which  are  able  to  give  a 
good  account  of  themselves  when 
brought  into  action  at  close  range.  The 
idea  is  to  place  one  of  these  cars  at 
each  yard  on  an  easily  accessible  track 
so  that  when  an  elevated  fire  fighter  is 
wanted  it  can  be  got  at  and  moved 
without  loss  of  time.  These  blaze  de- 
stroyers may  be  regarded  as  even  more 
important  than  a  wrecking  outfit  be- 
cause when  wanted  they  are  wanted 
■bad." 


Temporarily   Permanent. 

A  case  was  tried  not  long  ago  in  one 

of  the  Chicago  courts  in  which  it  was 

held  that  a  railroad  car  if  temporarily 

not    movable    was    "a    permanent    resi- 
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dence"  as  far  as  registration  for  the 
purpose  of  voting  at  an  election  was 
concerned. 

A  railroader  registered  and  desig- 
nated a  certain  car  on  a  side  track  as 
his  "residence,"  but  the  board  of  re- 
vision struck  his  name  off  the  list  on 
the  ground  that  a  movable  aflfair  like  a 
railroad  car  could  not  be  considered  as 
a  permanent  residence. 

When  the   matter  came   before  court 
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it  turned  out  that  the  siding  on  which 
the  car  then  stood  had  been  discon- 
nected with  the  main  line  and  the  car 
could  not  be  moved  until  the  missing 
track  was  restored.  The  man  worked 
in  the  maintenance  of  way  department 
and  this  was  the  company's  method  of 
giving  him  a  house.  The  fact  that  it 
was  on  wheels  did  not  weigh  with  the 
court,  which  held  that  as  the  car  tem- 
porarily could  not  be  moved  it  was  un- 
der the  circumstances  a  permanent  res- 
idence.    The  man  voted  all  right. 


Vestibule  Stock  Car. 

The  vestibule  stock  car,  of  which  we 
give  some  illustrations,  was  designed 
by  Mr.  W.  A.  Buckner,  train  despatch- 
er  of  the  Gulf,  Colorado  &  Santa  Fe 
Railway,  at  Cleburne,  Texas. 

The  object  of  vestibule  stock  cars 
is  in  general  to  provide  a  simple  means 
by  which  they  can  be  loaded  from  the 
end  and  the  animals  passed  along  from 
the  front  of  a  train  to  the  last  car 
without  requiring  the  services  of  a 
switching  engine  to  shift  each  car 
when  it  becomes  full. 

The  vestibuling  is  accomplished  by 
providing  the  stock  cars  with  a  pair  of 
end  doors  which  open  outward,  and 
under  them  what  is  practically  a  plat- 
form, can  be  let  down  so  as  to  make  a 
through  passage.  When  this  is  done 
on  two  adjacent  cars  which  have  been 
coupled  together  the  open  doors  and 
the  platforms  overlap  a  certain  amount 
so  that  a  continuous  and  enclosed  floor- 


\\s.y  exists  between  them.  A  train  of 
such  cars  can  be  loaded  with  a  mini- 
mum of  trouble  or  expenditure  of  time. 
All  the  animals  enter  from  one  end  and 
pass  through  the  cars  until  the  last  one 
is  reached,  and  as  soon  as  it  is  full  the 
end  doors  are  closed,  the  platform  is 
swung  up  and  locked  and  the  next  car 
to  the  last  is  the  one  to  be  filled  up. 
Meantime,  a  single  file  of  animals  passes 
in  through  the  doors  at  the  front  end 
of  the  train.  If  the  animals  are  of  a 
docile  nature  they  can  probably  be  load- 
ed almost  as  quickly  as  passenger  cars 
are  usually  filled  by  human  beings. 

When  the  vestibule  doors  are  open 
they  are  secured  in  position  by  two 
iron  rods  which  are  fastened  perma- 
nently to  the  end  sills  and  which  have 
hooks  on  their  other  ends  which  easily 
drop  into  staples  on  the  doors.  Suffi- 
cient play  is  allowed  between  staples 
and  hooks  to  permit  the  doors  to  over- 
lao  and  not  come  rigidly  in  line  when 
they  are  swung  open  opposite  each 
other. 

The  platform  is  hinged  at  the  end 
of  the  car  and  opens  down  to  a  hori- 
zontal position.  Supports  are  arranged 
under  the  platform  in  the  shape  of  a 
transverse  beam  on  each  end  of  the 
car  with  chafing  blocks  which  butt  up 
against  those  of  the  next  car.  These 
supports  serve  the  purpose  of  main- 
taining the  platforms  in  a  horizontal 
position  and  also  with  their  chafing 
blocks  preventing  the  cars  being 
pushed  together  sufficiently  to  cause 
any  damage  to  the  doors  or  platforms. 
These  chafing  blocks  are  similar  to  the 
buffers   used   on   many   roads,   and   the 


Mr.    Buckner's    design    is    covered    by 
patents. 


Getting  to  be  Important. 
Poquonoc  is  rather  a  strange  word, 
and  it  might  almost  do  for  the  name 
of  a  Pullman  car,  but  what  Poquonoc 
is  going  to  be  famous  for  is  that  when 
all  the  railroad  work  has  been  done 
there,  which  has  been  proposed,  it  will 
have  one  of  the  largest  freight  car  yards 
in  the  New  England  States. 


PLAN    OF    VESTIBULE    FOR 
STOCK    CARS. 

Poquonoc  is  situated  about  four 
miles  east  of  New  London,  and  is  on 
the  line  of  the  New  York,  New  Haven 
&  Hartford.  New  London  is  in  the 
state  of  Connecticut,  on  the  Sound,  and 
is  about  opposite  the  western  end  of 
Long  Island.  There  are  about  twenty 
miles  of  track  in   the  new  yard  and  a 
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transverse  beams  and  the  chafing  blocks 
form  a  solid  support  which  practically 
extends  entirely  between  the  cars  and 
serves  as  a  bed  upon  which  the  plat- 
forms rest  when  in  their  lowered  posi- 
tions fully  capable  of  supporting  the 
weight  of  the  animals  which  are  ex- 
pected to  walk  over  them. 

When  the  end  doors  are  closed  and 
fastened  the  platforms  shut  up  against 
the  outside  of  the  doors,  and  when  se- 
cured as  they  are  with  staples  and  pins 
cannot  become  unfastened  or  kicked 
open  by  the  animals  within.  It  is  safe 
and  sure  and  there  is  nothing  compli- 
cated   about    the    whole    arrangement. 


coal  handling  plant  capable  of  holding 
2,400  tons  has  been  built.  Coal  will 
not  be  touched  by  the  shovel  from  the 
time  it  leaves  the  mines  in  Pennsyl- 
vania n.iiil  it  is  shoveled  into  the  fire- 
box of  a  locomotive  by  the  fireman. 

Not  far  from  the  coal  handling  ap- 
paratus a  refrigerating  plant  has  been 
put  in  where  cars  containing  perisha- 
ble freight  can  be  quickly  re-iced. 
About  three  thousand  cars  can  be  ac- 
commodated in  the  Poquonoc  yard. 
This  quiet  little  village  is  destined  to 
become  an  important  railroad  distrib- 
uting point,  and  a  very  substantial  in- 
crease in  population  is  looked  for. 
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Of  Personal  Interest. 


Chicago  Office  Closed. 

Our  Chicago  ollicc  has  been  closed 
and  in  futnrc  the  only  address  of  Rail- 
way AND  Locomotive  Engineering  will 
be  136  Liberty  street,  New  York.  The 
dual  address  caused  us  considerable  in- 
convenience, through  correspondence 
getting  mixed  up  between  the  two  sets 
of  offices.      

Mr.  A.  W.  Horsey,  formerly  chief 
draughtsman  on  the  Canadian  Pacific 
Railway,  has  been  made  mechanical  en- 
gineer for  line  east  of  Port  Arthur  on  the 
same  road,  with  office  at  Montreal,  Que. 

Mr.  S.  C.  Parker  has  been  promoted 
to  the  position  of  traveling  engineer  on 
the  Alabama  Great  Southern  Division  of 
the  Queen  &  Crescent  Route,  with  head- 
quarters at  Birmingham,  Ala. 

Mr  O.  C.  Breisch,  formerly  foreman 
of  the  Lake  Erie  &  Western  Railroad 
shops  at  Tipton,  111.,  has  been  promoted 
to  the  position  of  general  foreman  in 
charge  of  shops  and  roundhouse  at  Ran- 
kin, III. 

Mr.  J.  J.  Mailor,  Jr.,  has  been  appoint- 
ed foreman  of  the  machine  shop  of  the 
Fort  Smith  &  Western  Railroad,  at  Fort 
Smith,  Ark.,  vice  Mr.  A.  A,  Ashcroft, 
assigned  to  other  duties. 

Mr.  James  H.  Maddy,  who  was  former- 
ly connected  with  the  general  manager's 
office  on  the  Baltimore  &  Ohio,  has  been 
given  charge  of  the  now  re-established 
press  bureau  of  that  road.  Mr.  Maddy's 
many  friends  will  welcome  him  back  to 
his  old  place. 

Mr.  T.  A.  Laws,  formerly  superintend- 
ent of  motive  power  of  the  Chicago  & 
Eastern  Illinois,  has  been  appointed  me- 
chanical engineer  of  the  New  York,  Chi- 
cago &  St.  Louis  Railroad  Company, 
with  office  at  Cleveland.  Ohio,  vice  J.  T. 
Carroll,  resigned. 

Mr.  E.  W.  Fitt,  heretofore  chief 
draughtsman  of  the  Chicago,  Burlington 
&  Quincy,  for  lines  west  of  the  Missouri 
river.  lias  been  appointed  assistant  super- 
intendent of  motive  power,  with  office  at 
Lincoln,  Neb. 

Mr.  E.  E.  Davis,  formerly  assistant 
superintendent  of  motive  power  of  New 
York  Central  &  Hudson  River  Railroad, 
has  been  appointed  superintendent  of  mo- 
tive power  on  the  Buflfalo.  Rochester  & 
Pittsburgh,  vice  Mr.  F.  T.  Hyndman,  re- 
signed. Mr.  Davis'  office  is  in  Du  Bois, 
Pa. 

Mr.  J.  Markey  has  been  appointed 
master  mechanic  of  the  Northern  Di- 
vision of  the  Grand  Trunk  Railway  Sys- 


tem, with  headquarters  at  AUandale,  Ont., 
vice  Mr.  N.  B.  Whitsel,  resigned. 


Mr.  W.  T.  Noonan,  who  was  on  De- 
cember 1,  selected  as  general  superin- 
tendent of  the  HufTalo,  Rochester  & 
Pittsburgh  Railroad,  is  a  young  man  who 
gives  much  promise  as  a  strong  trans- 
portation official,  who  will  give  a  good 
account  of  himself  in  his  new  position. 
Though  a  young  man  he  has  been  in  ac- 
tive railroad  work  for  nearly  twenty 
years,  and  is  well  known  in  railroad  cir- 
cles throughout  the  country.  Lately  he 
has  been  connected  with  some  of  the 
leading  railroads  in  the  United  States 
and  has  shown  e.xecutive  ability  of  such 


has  been  a  deep  student  of  operating 
matters  and  methods  all  his  life.  We  are 
glad  to  see  our  friend  go  higher  up  the 
ladder  of  fame  and  we  wish  him  all  pos- 
sible success  in  his  new  field. 


MR.  W.  T.  NOONAN. 

a  high  order  that  it  has  attracted  much 
notice  from  high  railroad  officials. 

He  was  for  some  time  superintendent 
of  the  Minneapolis  &  St.  Louis,  with 
lieadquarters  at  Minneapolis,  Minn., 
where  the  writer  first  met  him,  and  be- 
ing attracted  by  his  bright  incisive  man- 
ner, asked  to  be  kept  advised  of  his 
progress  in  the  railroad  world.  Some 
time  since  he  was  with  the  Delaware. 
Lackawanna  &  Western  Railroad,  which 
he  left  to  accept  a  position  with  the  Erie, 
and  which  he  has  recently  resigned  to 
accept  the  position  to  which  he  was  ap- 
pointed on  the  Buffalo,  Rochester  & 
Pittsburgh  Railroad. 

He  has  been  a  good  friend  to  Railw.w 
AND  Locomotive  Engineering,  and  has 
been  a  constant  reader  and  subscriber 
for  the  past  twelve  years,  and  has  a  large 
acquaintance  with  engineers  and  mechan- 
ical men.  He  started  in  a  subordinate 
position  and  has  gone  through  every 
branch  of  the  operating  department  and 


Mr.  R.  C.  Hallett  has  been  appointed 
railroad  sales  agent,  representing  the 
Kcnney  Vacuum  Sweeping  System,  of 
72-74  Trinity  Place,  New  York  City. 

Mr.  M.  B.  Cutter  has  been  appointed 
general  manager  of  the  Lehigh  Valley 
with  office  at  South  Bethlehem,  Pa.,  and 
143  Liberty  street,  New  York.  The  posi- 
tion of  general  superintendent  has  been 
abolished. 

Mr.  R.  M.  Crosby  has  been  appointed 
superintendent  of  the  South  Tacoma 
shops  of  the  Northern  Pacific.  Mr. 
Crosby  was  formerly  master  mechanic  of 
the  Chicago  Great  Western. 

Mr.  J.  E.  O'Brien,  formerly  master 
mechanic  of  the  Dakota  Division  of  the 
Northern  Pacific,  at  Jamestown,  N.  D., 
has  been  appointed  assistant  superin- 
tendent of  the  South  Dakota  shops  of 
the  same  company. 

Mr.  R.  P.  Blake,  formerly  mechanical 
engineer  of  the  Chicago,  Milwaukee  & 
St.  Paul  Railroad,  has  been  appointed 
assistant  superintendent  of  the  Brainerd 
shops   of   the   Northern    Pacific. 

Mr.  A.  L.  Sanger,  purchasing  agent 
of  the  Pere  Marquette,  has  had  his 
jurisdiction  extended  over  the  Cin- 
cinnati. Hamilton  &  Dayton,  vice  C.  A 
Parker,  deceased.  Mr.  Sanger's  office 
is  in   Cincinnati,  Ohio. 

Mr.  P.  H.  Houlahan,  hitherto  super- 
intendent of  Hannibal  &  St.  Joseph 
Railroad  at  Brookfield,  Mo.,  has  been 
appointed  general  superintendent  of  the 
Toledo,  St.  Louis  &  Western  (The  Clov- 
er Leaf  Route),  vice  Mr.  R.  Williams, 
resigned.  Mr.  Houlahan's  office  will  be 
in  Frankfort.  Ind.,  the  headquarters  of 
this  division  having  been  moved  from 
Toledo.  He  is  the  author  of  the  well- 
known  work.  Houlahan's  Railroad  Hand 
Book,  which  is  a  practical  hand  book  of 
information  for  young  men  intending  to 
enter  or  who  have  entered  railroad  ser- 
vice. 

Mr.  James  Driscoll,  formerly  fore- 
man of  the  Palo  .Alto  roundhouse  on 
the  Philadelphia  &  Reading  Railroad, 
has  been  appointed  general  foreman 
of  all  the  company's  shops  at  that 
point. 

Mr.  George  A.  Carter  has  been  ap- 
pointed roundhouse  foreman  of  the 
Palo  Alto   shop  on  the  Philadelphia  & 
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Reading,  vice  Mr.  James  Driscoll,  pro- 
moted. 

Mr.  Marliii  C.  Rilej',  who  has  been 
for  a  number  ot  years  employed  in  the 
Oneonta,  \.  Y.,  shops  of  the  Delaware 
&  Hudson  Railroad,  has  been  appoint- 
ed foreman  of  the  Albany  shops  of  the 
same  company,  vice  E.  J.  Brooks,  de- 
ceased. 

Mr.  R.  H.  Rutherford  has  been  ap- 
pointed assistant  master  mechanic  of  the 
Mexico  Division  of  the  Mexican  Central 
Railroad,  with  ot'lice  at  Aguascalientes. 

Mr.  H.  C.  Burk,  master  mechanic  of 
Mexico  Division  of  the  Mexican  Cen- 
tral Railroad,  has  been  transferred  from 
.\guascalientes  to  Mexico.  All  reports 
formerly  made  to  assistant  superinten- 
dent machinery  will  be  made  to  master 
mechanic  of  Mexico  Division  unless 
otherwise  ordered.  Mr.  G.  \V.  Jen- 
nings, assistant  superintendent  of  ma- 
chinery, having  resigned,  the  position 
has  been  abolished. 

Mr.  S.  J.  Delaney  has  been  appointed 
master   mechanic  of  the   Hudson    River, 
Harlem   and   Putnam      Divisions   of   the 
New  York  Central   System,   with   head 
quarters  at   Mott   Haven,    N,   Y. 

Mr.  Richard  Koehler  has  been  ap- 
pointed general  purchasing  agent  of  the 
Oregon  Railroad  &  Navigation  Com 
pany,  and  the  Southern  Pacific  Com- 
pany's lines  in  Oregon,  with  headquar 
ters  at  Portland.  Ore,  The  office  of  pur- 
chasing agent  and  the  oflice  of  manager 
Southern  Pacific  Company's  lines  in  Ore- 
gon  have  been  abolished. 

Mr.  James  L.  Cunningham,  the  new 
general  foreman  of  the  Pennsylvania 
Railroad  shop  at  Columbia,  Pa.,  was 
born  at  West  Fairfield,  Pa,,  September 
28,  1874.  He  graduated  from  the  Blairs- 
villc,  Pa.,  high  school  in  the  summer  of 
1890,  and  in  December,  1891,  he  entered 
the  P,  R.  R.  machine  shop,  at  Altoona. 
Pa.  He  was  later  employed  as  machinist 
on  special  work  imtil  the  fall  of  1896, 
when  he  entered  the  Mechanical  Engi- 
neering class  at  Purdue  University, 
graduating  in  1900.  During  the  sum- 
mer months  from  1896  to  1900,  Mr.  Cun- 
ningham was  employed  on  special  duty 
of  various  kinds  for  the  Pennsylvania 
Company.  After  this  he  was  employed 
from  February.  1901.  to  December,  1902, 
as  inspector  at  the  erection  of  the  Un- 
ion station  power  plant,  at  Pittsburgh, 
Pa.  The  next  year  he  held  the  posi- 
tion of  foreman  of  the  Bedford  shops 
of  the  Bedford  Division  of  the  P.  R,  R, 
Later  on  he  was  promoted  to  be  assist- 
ant master  mechanic  of  the  Harrisburg 
shops,  beginning  with  December,  190,1. 
He  held  the  latter  position  until  No- 
vember I.  1904,  when  he  was  again  pro- 
moted and  became  general  foreman  of 
the  Columbia   shop. 


Mr.  J.  J.  Shaw  has  been  appointed 
division  foreman  of  the  St.  Louis  & 
San  Francisco  at  Neodosha,  Kan.,  vice 
Mr.  C.  E.  Brown,  transferred. 

Mr.  C.  E.  Walker  has  been  appointed 
foreman  of  the  car  department  of  the 
Houston  &  Texas  Central,  with  office 
at   Spencer,   Te.K. 

Mr.  M.  J.  McGrath,  master  mechanic 
on  the  Illinois  Central  Railroad,  at  East 
St.  Louis,  HI.,  has  been  transferred  to 
Clinton,    HI.,    in    the    same    capacity. 


Donald  Sinclair. 

D'.mald  Sinclair,  a  brother  of  our  chief, 
died  at  Kankakee,  III.,  on  December  15. 
of  Bright's  disease.  Mr.  Sinclair  has 
been  for  years  head  of  the  Sinclair  Con- 
struction   Company,    of    Chicago,    which 


DON.\I.D    SINCLAIR. 

wa.'i  engaged  in  general  contracting,  the 
greatest  part  of  the  work  having  been 
done  for  the  Illinois  Central  Railroad 
Company.  He  was  born  in  Scotland  in 
1843,  the  son  of  a  railway  man,  whose 
greatest  aim  in  life  was  to  give  his  chil- 
dren the  best  education  his  means  af- 
forded. Donald  learned  the  blacksmith 
trade,  but  his  health  failing  over  the 
forge,  he  went  to  work  for  a  firm  of 
contractors  as  assistant  to  the  engineers 
on  the  locating  part  of  the  Caledonian 
Railway,  Civil  engineering  became  his 
chosen  profession,  and  he  showed  much 
perseverance  and  self-denial  in  studying 
the  principles  of  the  business.  He  pro- 
gressed rapidly  and  soon  pushed  himself 
into  important  positions  in  which  he  came 
to  conduct  several  important  engineering 
enterprises,  among  them  the  constructing 
of  a  tunnel  to  Loch  Katrine  for  the  water 
department  of  Glasgow.  Wishing  to  go 
into  business  for  himself  he  came  to  this 


country  in  1887  and  shortly  afterwards 
went  to  work  for  the  Illinois  Central  as 
inspector  of  tunnel  work.  He  associat- 
ed himself  with  others  in  forming  the 
firm  Meysenburg,  Wright^  Sinclair  & 
Carey,  and  took  a  large  contract  on  the 
Chicago  Drainage  Canal,  which  brought 
more  repute  than  profit.  Since  that  time 
he  confined  his  operations  to  the  Illinois 
Central  and  the  Southern  Railways. 

During  his  working  career  Donald 
Sinclair  used  more  than  fifty 
thousand  tons  of  dynamite  and  other 
high  explosives  without  any  accident. 
He  was  a  most  energetic  and  capable 
engineer,  and  Mr,  Wallace,  who  is  now 
cliief  engineer  of  the  Panama  Canal, 
w  lien  general  manager  of  the  Illinois 
Central,  always  favored  giving  contracts 
to  Donald  Sinclair  because  he  could  de- 
pend on  them  being  finished  at  the- time 
agreed  upon.  His  call  was  quite  sud- 
den and  he  leaves  a  wife,  one  son  and 
two  daughters. 


Mr.  J,  R,  Groves  has  been  -appointed 
superintendent  of  motive  power  and 
car  department  of  the  Denver  &  Rio 
Grande,  vice  Mr,  F,  Mertsheimer,  re- 
signed. 

Mr.  J.  H.  Nash  has  been  appointed 
master  mechanic  of  the  Illinois  Cen- 
tral at  East  St.  Louis,  vice  Mr.  J.  Mc- 
Graw,   transferred. 

Mr.  Gustavo  Navarro  has  been  ap- 
pointed superintendent  of  motive  pow- 
er and  machinery  of  the  Vera  Cruz  & 
Pacific,  with  headquarters  at  Tierra 
I'llanca,  Mex, 

Mr.  R.  W.  Baxter  has  been  appointed 
superintendent  of  the  Wyoming  Division 
"f  the  Lehigh  Valley,  vice  Mr.  T.  H. 
Pindell,  promoted. 

Mr,  T,  H.  PindeH  has  been  appointed 
superintendent  of  transportation  of  the 
Lehigh  Valley  Railroad,  with  ofifice  at 
South  Bethlehem,  Pa.  All  reports  and 
communications  heretofore  addressed  to 
the  superintendent  of  car  service  will 
hereafter  be  niadc  to  the  superintendent 
of  transportation, 

Mr.  F.  J.  Pease,  until  recently  gen- 
eral foreman  of  the  Michigan  City 
shops  of  the  Michigan  Central,  has 
been  appointed  general  foreman  of  the 
Lima,  Ohio,  shops  of  the  Lake  Erie 
&    Western. 

Mr.  Chas.  H.  Quereau,  formerly  su- 
perintendent of  the  West  Albany  shops 
of  the  New  Y'ork  Central,  has  been 
appointed  engineer  of  tests  for  the 
same  company,  with  headquarters  at 
Albany,    N.    Y. 

Mr.  W.  R.  Maure  has  been  appointed 
mechanical  engineer  of  the  New  York, 
New  Haven  &  Hartford  Railroad,  with 
headquarters   at   New   Haven,   Conn. 
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Mr.  O.  M.  Godfrey  h.ib  bcun  api-iiUcd 
master  mechanic  of  the  Washington  & 
Cohimbia  River  Railway,  with  office  at 
Ilimts  Jimction,  vice  Mr.  J.  D.  Jones, 
resigned. 

Mr.  Tliomas  O.  Cole  has  been  appoint- 
ed car  accountant  of  the  Lehigh  Valley 
Railroad,  with  otiice  at  South  Bethle- 
hem, Pa.  The  position  of  snperintendeni 
of  car  service  is  abolished. 

Mr.  C.  W.  Kinney  has  been  appointed 
superintendent  of  the  Pennsylvania  Di- 
vision of  the  Lehigh  Valley  Railroad, 
vice  Mr.  R.  W.  Baxter,  transferred. 

Mr.  Marvin  Hughitt,  president  of  the 
Chicago  &  Northwestern  Railway,  is  one 
of  the  most  thorough  masters  of  de- 
tails of  officials  connected  with  railway 
management  in  the  country.  His  road  is 
noted  for  absence  of  serious  accidents,  a 
condition  brought  about  by  rigid  dis- 
cipline and  the  use  of  first-class  safety  ap- 
pliances. There  are  over  1,700  stations 
on  the  system,  with  a  tributary  population 
of  more  than  7,500,000  people,  reaching 
almost  every  community  of  importance 
in  nine  of  the  Western  States.  Now,  the 
ijuestion  of  thorough  discipline  of  the  big 
army  of  employees  required  on  a  road 
like  that  is  one  that's  enough  to  stun  the 
average  man.  They  tell  me  that  on  the 
Northwestern  line  they  maintain  no  less 
than  610  electric  block  signals,  126  inter- 
locking plants,  over  9,000  miles  of  tele- 
graph line,  over  40.000  miles  of  wire  and  a 
force  of  1,700  telegraph  dispatchers  and 
operators  in  the  movement  of  their  trai- 
lic.  Besides  this  there  is  an  army  of  cross- 
ing watchmen,  operators  of  safety  gates, 
signal  tower  men,  track  walkers,  in 
short,  a  highly  organized  system  looking 
after  the  safety  of  patrons.  Their  wide- 
ly announced  only  double  track  to  the 
Missouri  river  is  one  of  the  most  aggres- 
sive moves  ever  mdae  by  a  railway,  and 
one  the  bearing  of  which  upon  the  ques- 
tion of  safety  is  obvious. 

The  resignations  of  S.  B.  Floeer,  super- 
intendent of  the  north  and  south  divisions 
(if  the  Cincinnati,  Hamilton  &  Dayton 
Railroad,  with  headquarters  at  Dayton, 
and  of  W.  C.  Shoemaker,  superintendent 
of  Indianapolis  and  Springfield  division, 
with  headquarters  at  Indianapolis,  have 
been  received  by  General  Manager  Ed- 
son.  Their  successors  will  be  R.  H. 
Bowren,  who  takes  the  place  of  Mr. 
Floeter,  and  H.  E.  Whittenberger.  who 
•will  have  charge  of  the  Indianapolis  and 
Springfield  division.  Both  of  the  new 
men  were  formerly  with  the  Denver  & 
Rio  Grande  Railroad,  Mr.  Bowren  at 
Pueblo  and  Mr.  Whittenberger  at  Ala- 
mosa. 

Mr.  Edward  D.  B.  Brown,  has  re- 
signed as  architect  of  the  Lehigh  Valley 
Railroad  Company,  to  accept  the  posi- 
tion of  contracting  engineer  of  the  Fair- 
■banks.  Morse  &  Co..  of  Chicago,  111.  The 


work  on  the  new  repair  shops  of  the 
Lehigh  Valley  Railroad  Company,  at 
Sayre,  Pa.,  on  which  Mr.  Brown  has 
been  engaged  for  the  past  two  and  one- 
half  years,  is  practically  completed,  which 
work  he  has  been  directly  identified  with. 

Mr.  C.  M.  Mcndenhall  has  been 
placed  in  charge  of  the  engineering  de- 
partment of  the  .American  Steel  Foun- 
dries and  has  the  title  of  chief  engi- 
neer. Mr.  Mendenhall's  office  is  in 
New  York  and  the  mechanical  engineer, 
the  traveling  engineer  and  the  con- 
structing engineer  of  the  company  will 
report    direct    to    the   chief   engineer. 

Mr.  W.  J.  Schlacks  has  been  appoint- 
ed superintendent  of  machinery  of  the 
Colorado  Midland  Railway,  with  head- 
quarters at  Colorado  City,  Col.,  vice 
Mr.  J.  R.  Groves,  resigned.  Mr. 
Schlacks  is  a  son  of  Mr.  Henry  Schlacks. 
who  was  for  many  years  superintendent 
of  motive  power  of  the  Illinois  Central 
and  later  of  the  Denver  &  Rio  Grande. 


highly  interesting  life  of  James  Watt, 
but  we  cannot  help  regretting  that  he 
did  not  choose  for  a  subject  history 
of  the  "Growth  of  American  Iron  and 
Steel  Industries."  He  could  have  writ- 
ten up  that  subject  better  than  any  man 
living. 


MR.  W.  J.  SCHLACKS. 

He  is  a  graduate  of  Stanford  University 
and  has  held  important  positions  in  the 
mechanical  department  of  the  Denver 
&  Rio  Grande  and  the  Colorado  Mid- 
land previous  to  his  promotion  on  the 
latter  road. 

Dr.  Andrew  Carnegie  is  engaged  writ- 
ing a  life  of  James  Watt,  who  is  re- 
garded by  the  famous  steel  maker  as 
one  of  the  greatest  heroes  of  industrial 
invention.  Dr.  Carnegie  is  devoting  a 
vast  amount  of  investigation  to  the  life 
and  times  of  the  great  improver  of  the 
steam  engine  and  we  anticipate  the  pro- 
duction of  a  master  work.  Dr.  Carnegie 
has  written  several  books  that  display 
strong  originity  of  thought  and  concep- 
tion with  wonderful  descriptive  power. 
If  he  had  made  literature  his  life's  work 
the  likelihood  is  that  Andrew  Carnegie 
would  have  been  as  famous  as  a  writer 
as  he  is  as  a  man  of  affairs.  We  feel 
sure   that   Dr.    Carnegie   will    produce   a 


Reducing   Cost   of   Shop   Work. 

From  a  blue  print  showing  compara- 
tive cost  of  motive  power  expenses  on 
the  Kansas  City  Southern  Railway  we 
are  moved  to  congratulate  Superintend- 
ent of  Machinery  W.  E.  Symons  on  the 
record  he  is  making.  Mr.  Symons  al- 
ways has  been  noted  as  a  hustler  who 
arranges  facilities  so  that  workmen  can 
do  their  best. 

During  the  first  month  of  Mr.  Symons' 
management  the  increased  shop  output. 
amounted  to  28  per  cent.,  the  second  71 
per  cent.,  and  the  third  57  per  cent., 
while  in  the  third  month  there  was  a  re- 
duction in  pay  rolls  of  nearly  $8,000. 
and  a  total  money  gain  of  over  $8,000. 

The  cost  of  overhauling  locomotives 
was  reduced  from  an  average  of  $1,770 
last  year  to  $1,366  last  month,  or  a  re- 
duction of  23  per  cent.,  while  the  cost 
of  lubrication  of  locomotives  has  been 
reduced  from  $3.34  per  thousand  miles 
to  $2.17,  a  reduction  of  35  per  cent,  in  a 
little  over  ninety  days.  The  engines 
are  running  cooler,  arc  much  cleaner, 
and  give  much  better  service  than  when 
the  engines  and  cross  ties  were  both 
bathed  in  oil.  Numerous  other  econo- 
mies have  been  efltected,  which  would 
doubtless  interest  our  readers,  but  their 
recital  would  involve  voluminous  detail 
that  we  cannot  publish  at  this  time. 


No  Consolidation  of  Mechanical  Asso- 
ciations. 

For  a  long  time  there  have  been  peri- 
odical agitations  among  certain  persons 
to  consolidate  the  Master  Car  Builders' 
and  the  American  Railway  Master  Me- 
chanics' Associations  and  outside  talk 
frequently  intimated  that  the  consoli- 
dation was  on  the  eve  of  being  con- 
summated. A  curious  thing  about  these 
agitations  has  been  that  they  originated 
almost  entirely  among  people  who  were 
not  members  of  the  associations  and 
were  carried  on  by  publications  that 
were  not  quite  friendly  to  mechanical 
raihvay   men. 

The  move  was  worked  up  so  industri- 
ously lately  that  a  joint  committee  of  the 
two  associations  was  appointed  to  re- 
port on  the  question  and  to  make  rec- 
ommendations for  effecting  the  con- 
solidation. This  committee  held  a 
meeting  last  month  and  the  subject  of 
consolidation  was  discussed  in  all  its 
bearings.  After  the  members  had  done 
talking  a  vote  was  taken  and  every  one 
voted  against  making  any  change.  That 
ought  to  stop  the  talk  of  consolidation 
for  two  or  three  years. 
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Baldwin  Tank  Engine  for  the  Welling- 
ton &  Manawatu. 

The  engine  here  illustrated  is  a  su- 
burban tank  2-8-4  type  and  it  runs  on 
a  track  3  ft.  6  ins.  wide.  The  cylinders 
are  17x20  ins.  and  the  main  valves  are 
of  the  piston  type.  The  driving  wheels 
are  43  ins.  diameter  and  the  two  cen- 
tral pairs  of  driving  wheels  are  not 
flanged. 

The  pistons  drive  on  the  third  axle 
from  the  front  and  this  axle  also  car- 
ries the  eccentrics.  The  eccentric  rods 
are  necessarily  short,  and  from  the  link 
block  extends  a  U-shaped  transmission 
bar  which  passes  around  the  axle  of 
the  second  pair  of  drivers  and  the 
valve  motion  is  indirect. 

The  boiler  is  a  straight  top  one  and 
measures  54  ins.  in  diameter  at  the 
front  end,  and  when  the  heating  sur- 
face of  firebox  and  tubes  are  added  to- 
.Efether  it  gives  a  total  of  1.080.34  sq.  ft. 


equalizers   and  inside  journal   bearings. 

The  cab  is  all  steel  and  is  as  roomy  as 

it  can  be  made  under  the  circumstances. 

The  whole  machine  has  a  solid,  and  one 

might  almost  say  a  chunky,  appearance. 
A  few  of  the  principal  dimensions  are 

appended  for  reference: 

Boiler— Material,  steel;  thickness  of  sheets,  % 
in.;  working  pressure,  200  lbs.;  fuel,  soft 
coal;  staying,  radial. 

Fire  Box— Length,  81%  ins.;  width,  2514  ins.; 
depth,  front,  54%  ins.;  back.  51%  ins.;  thick- 
ness of  sheets,  sides,  %  in.;  back,  Vi  in.; 
crown,  %  in.;  tube,  %  in.   and  %  in. 

Water  Space — Front,  3H  ins. ;  sides,  2%  ins. ; 
back,   214   ins. 

Driving  Wheels— Journals,  main,  7x7  ins. ; 
others,  7x7  ins. 

Wheel  Base— Driving,  11  ft.  9  ins.;  rigid,  11  ft. 
9  ins.;  total  engine,  29  ft.  5  ins. 

Weight— On  driv.  wheels,  84,290  lbs.;  on  truck, 
front,  13,000  lbs.;  back,  21,100  lbs.;  total  en- 
gine, 118,390  lbs.;  total  engine  and  tender, 
about  142.000  lbs. 


giving  day  she  showed  her  appreciation 
of  the  occasion  by  giving  a  7S-mile 
run  in  60  minutes  without  any  percepti- 
ble vibration.  It  was  a  notable  day  and  a 
notable  record. 


"Better  the   Day— Better  the   Deed" 

Thanksgiving   day   witnessed   a   record 
run  made  by  the  Cole  four-cylinder  com- 


The   Steam   Locomotive    May    Last    a 
Few  Weeks  Longer. 

The  electric  locomotive  belonging  to 
the  N.  Y.  C,  which  was  illustrated  in 
the  December  issue  of  Railway  and 
Locomotive  Engineering,  is  being  sub- 
jected to  still  further  tests  and  will  be 
carefully  watched  by  expert  investigators 
for  a  little  while  longer  before  practical 
men  bid  a  tearful  good-by  to  the  steam 
locomotive  of  our  youth,  as  the  non- 
technical press  of  this  country  seem 
ready  and  even  anxious  to  do. 

Wind  resistance  is  being  investigated 
and  the  rolling  friction  of  the  machine 
itself  is  being  looked  into.  The  power 
necessarv  to  drive  it  along  the  track  in 


SUBURBAN     SERVICE,     S-8-1     ENGINE     FOR     THE     W.     Sc     M. 


Baldwin  Locomotive  Works,  Builders. 


The  grate  area  is  16.58  sq.  ft.  The  tubes 
are  i-J4  ins.  in  diameter  and  are  II  ft. 
y  ins.  long,  and  there  are  188  of  them. 
There  are  three  washout  plugs  equally 
spaced  along  the  bottom  center  line  of 
the  boiler.  The  firebox  is  made  of  cop- 
per sheets  and  the  boiler  tubes  are  of 
brass. 

The  water  is  carried  in  two  tanks, 
one  on  each  side,  and  these  are  con- 
nected underneath  by  pipes  which  pass 
across  under  the  boiler.  The  total 
water  capacity  is  1,200  U.  S.  gallons. 
The  main  reservoir  is  carried  under  the 
fuel  box  at  the  back  of  the  cab.  The 
wheels  of  the  rear  truck  are  26  ins.  in 
diameter,  while  those  of  the  pony  in 
front  are  30  ins.  The  pony  and  the 
first  pair  of  drivers  are  equalized  to- 
gether, the  next  three  pairs  of  drivers 
are  equalized  together  and  the  rear 
truck  is  an  ordinary  engine  truck  with 


pound,  belonging  to  the  New  York  Cen- 
tral, on  the  Pennsylvania  testing  plant, 
at  the  St.  Louis  E.xposition.  This  en- 
gine ran  "as  fast  as  she  could  turn  a 
wheel,"  and  did  not  move  as  much  as  3/16 
of  an  inch  ahead  while  working  hard 
for  an  hour.  The  drawbar  pull  was 
equal  to  that  required  to  draw  five  full 
sized,  heavy  Pullman  cars  at  a  rate  of 
75  miles  an  hour  and  the  driving  wheels 
turned  round  320  times  every  minute. 
That  means  that  in  the  time  allotted 
they  just  whirled  19,200  times. 

In  most  of  the  previous  tests  about 
260  revolutions  per  minute  was  about  all 
that  some  of  the  engines  could  do  with- 
out runing  hot.  Three  tests  were  made 
with  this  balanced  compound.  In  the 
first  test  she  made  57  miles  per  hour 
for  two  hours  and  on  the  next  occasion 
she  got  away  with  66  miles  per  hour 
for  one  hour  and  a  half,  but  on  Thanks- 


good  and  bad  weather  conditions  is  the 
subject  of  cold-blooded  experiment  with 
accurate  recording  apparatus.  Moving 
pictures  showing  the  electric  locomotive 
heavily  loaded  and  easily  running  away 
from  steam  locomotives  of  the  latest  de- 
sign running  light,  are  not  expected  to 
cut  very  much  scientific  ice  with  men 
who  are  engaged  in  "counting  the  cost." 
Electrical  connection  not  only  between 
the  third  rail  and  the  contact  shoes  is 
esential.  but  electric  connection  between 
the  driving  wheels  and  the  track  rails 
is  necessary  in  order  that  the  proplusion 
current  may  be  properly  "grounded." 
The  electric  locomotive  needs  a  front 
truck  as  an  ice  cracker,  like  its  steam 
rival ;  it  has  to  clean  the  third  rail  before 
it  can  run  along,  and  for  this  purpose 
chloride  of  sodium  has  to  be  carried  in 
tanks  and  sprayed  on  the  rail.  This 
substance   with     the   chemical     name    is 
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sometimes  called  "pickle,"  but  it  is  com- 
mon salt  and  water  when  all  is  said  and 
done,  and  in  sleety  weather  the  electric 
locomotive  is  usually  kept  very  busy 
gettting  over  the  road  and  that  is  when 
the  moving  pictures  are  not  usually 
taken. 

In  a  snow  storm  the  third  rail  likes 
to  hang  on  to  the  snow  and  ice  as  well 
as  any  other  kind  of  rail  unless  it  is  prop- 
erly protected  and  effectually  cleaned, 
and  this  subject  is  being  taken  up  seri- 
ously by  those  who  have  to  "pay  the 
piper."  In  fact,  the  whole  idea  of  the 
New  York  Central  people  and  the  Gen- 
eral Electric  Company  is  not  to  secure 
a  snapshot  verdict  in  favor  of  the  elec- 
tric locomotive,  but  to  find  out  exactly 
"where  they  are  at"  by  tests  which  will 
leave  no  room  for  doubt  as  to  efficiency 
of  operation  and  the  number  of  dollar 
bills  necessary  to  deliver  the  goods,  un- 
der  all    conditions. 


chairs.  The  second  class  is  practically 
a  gondola  with  low  sides  and  the  lug- 
gage van  is  another  of  the  same  kind. 
Passengers'  baggage  is  put  in  the  last 
cat*  and  canvas  is  stretched  over  it  to 
keep  out  the  wet. 

This  train  is  the  whole  stock  in  trade 


example  of  one  of  the  greatest  engi- 
neering achievements  in  the  world  and 
some  years'  hard  work  was  required 
for  its  construction.  Although  the  Bel- 
gian government  imposes  a  heavy  duty 
on  the  operation  of  the  road,  the  an- 
nual   dividends    yielded    to    the    stock- 


if.. 


High  Fares  and  Strange  Service  on  the 
Congo   State   Railway. 

The  Congo  State  Railway  is  certainly 
a  unique  road  according  to  a  lately  re- 
turned missionary  from  West  Africa 
who  has  traveled  over  the  line.  It  is 
about  260  miles  long  and  runs  from  a 
place  called  Matadi  at  the  mouth  of  the 
Congo  river  to  Stanley  Pool.  A  trip 
occupies  24  hours. 

There  are  two  classes  on  the  road,  a 
first  and  a  second,  but  no  mixing  up 
ever  occurs  as  all  the  whites  must  go 
first  class  and  the  natives  must  all  travel 
second  class.  This  being  the  case,  the 
company  does  not  waste  its  revenue 
printing  railroad  tickets.  You  pay  ac- 
cording to  your  color  and  get  aboard. 


THK    TRAIN    ON     THE    CONGO    .STATE     RAILROAD. 


of  the  railway  and  they  run  this  train 
down  one  day  and  up  another.  This 
arrangement  has  the  advantage  that  no 
train  dispatcher  or  rules  or  block  sig- 
nals are  necessary.  In  fact  the  whole 
thing  is  the  famous  train  staff  system 
out  and  out. 

The  road  goes  through  the  Palla- 
balla  mountains  by  what  is  usually  de- 
scribed as  a  "tortuous  route,"  and  when 
it  gets  to  the  summit  it  is  about  17,000 
ft.  above  sea  level.  The  grade  is  about 
150  ft.  per  mile  and  the  brake  equip- 
ment is  "ordinary." 

The  fare  charged  amounts  to  a  little 


holders   are   very   large    and    the    com- 
pany's stock  cannot  be  bought. 


THE    FIRST    .\ND    SECOND    CLASS    CARS. 


The  fare  for  whites  is  500  francs  ($100) 
and  for  natives  50  francs  ($10). 

The  train  consists  of  a  first  class,  a 
second  class  carriage  and  a  luggage 
van.  The  first  class  is  about  the  size 
of  one  of  our  horse  cars  and  is  fur- 
nished   with    small    and    uncomfortable 


less  than  40  cents  per  mile,  but  those 
who  do  not  care  to  pay  the  amount 
can  make  the  journey  in  three  weeks 
traveling  through  the  woods  accompan- 
ied by  guides.  Notwithstanding  all 
this  the  company's  freight  and  passen- 
ger traffic  is  excellent.     The  road  is  an 


The  Richmond  Compound. 

BY    H.    C.    ETTINGER,   AIR   BRAKE    INSTRUCTOR, 
WABASH    RAILWAY. 

(Continued  from  page  ^62.  ante.) 

PORTS. 

Beginning  at  the  small  pipe  connec- 
tion in  the  smoke  arch  it  will  be  found 
this  live  steam  way  through  the  low 
pressure  cylinder  saddle  extends  down 
some  fifteen  inches,  thence  ahead  along 
the  side  of  the  receiver  cavity  fifteen 
inches  where  it  again  turns,  going  about 
seven  inches  toward  center  of  saddle, 
at  which  point  it  connects  with  live 
steam  way  in  the  intercepting  valve 
casing.  Before  accepting  or  doing  any 
work  on  this  cylinder  casting,  ascertain 
condition  of  the  previously  described 
port,  otherwise  the  cylinder  may  have 
to  be  rejected  later,  as  an  engine  with 
this  small  port  strictured  would  not 
work  simple  with  any  degree  of  satis- 
faction, neither  would  such  engine  start 
promptly  iii  case  it  was  standing  on  the 
center  on  the  high  pressure  side.  In 
fact,  should  this  port  be  closed  entire- 
ly, the  engine  would  not  work  simple, 
neither  would  such  engine  start  when 
standing  as  before  described.  It  should 
also  be  noted  that  the  live  steam  way 
in  the  intercepting  valve  casing  is  fully 
open  before  applying  such  casting,  as 
several  cases  have  been  found  where 
the  slipping  of  core  had  bridged  this 
orifice,  causing  much  trouble  before 
finally  discovered. 

The  foregoing  defects  have  the  same 
effect  as  a  reducing  sleeve  stuck  in  the 
compound   position,  namely,   no   steam 
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-will  be  admitted  direct  from  boiler  to 
low  pressure  steam  chest.  Such  en- 
gines are  quite  deceiving  to  some  in  as 
much  as  they  will  start,  providing  they 
are  not  on  the  center  on  high  pressure 
side.  In  fact,  no  trouble  will  be  expe- 
rienced until  attempt  is  made  to  work 
the  engine  simple  or  start  her  when 
standing   on   the   center  on   high   pres- 


ahead  (in  the  compound  position),  it 
shows  the  reducing  sleeve  being  in- 
operative has  failed  to  automatically 
move  to  starting  for  simple  position,  in 
which  case  it  should  be  treated  as  here- 
after described.  However,  if  there  is 
no  blow  from  the  relief  valve  with  the 
dash-pot  piston  clear  back  (simple  po- 
sition), you   may   rest   assured  the   re- 
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sure  side.  The  prudent  engineer  or 
foreman  will  not  be  deceived  in  such 
an  engine,  even  though  she  does  start, 
as  the  sound  of  the  first  exhaust  will 
tell  whether  steam  is  being  supplied 
direct  from  boiler  to  low  pressure  side 
or  fi;om  high  pressure  exhaust.  For 
instance,  if  the  live  steam  ways  were 
open,  the  40  per  cent,  boiler  pressure 
admitted  would  cause  the  first  exhaust 
to  be  good  and  strong,  whereas  if  no 
live  steam  was  admitted  the  first  ex- 
haust would  be  decidedly  weak,  owing 
to  there  being  nothing  but  exhaust 
steam  from  the  high  pressure  side.  In 
other  words,  taking  a  boiler  pressure 
of  200  pounds,  the  reducing  sleeve 
would  admit  80  pounds  to  the  low  pres- 
sure side,  causing  the  first  exhaust  to 
be  loud.  But  were  no  live  steam  ad- 
mitted, rjnly  the  exhaust  pressure  from 
the  high  pressure  side  would  be  had. 
This,  after  expanding  into  the  receiver, 
low  pressure  chest  and  cylinder,  would 
not  exceed  15  or  20  pounds,  hence  a 
weak  exhaust  at  start. 

To  ascertain  if  live  steam  ways  and 
port  to  low  pressure  steam  chest 
are  open,  set  the  brake  or  block 
the  engine,  hold  the  relief  valve  on  low 
pressure  chest  open  while  opening  the 
throttle.  If  the  aforesaid  steam  ways 
and  port  are  open,  live  steam  will  at 
once  be  blown  from  the  relief  valve.  If 
there  is  no  escape  of  steam  from  the 
relief  valve  when  making  this  test,  re- 
move the  dash-pot  head  at  once  and  as- 
certain if  trouble  is  caused  by  the  re- 
ducing sleeve  sticking  or  for  other  rea- 
sons. 

If  the  dash-pot  piston  is  found  clear 


ducing  sleeve  is  not  at  fault.  In  this 
case  remove  the  intercepting  valve  cas- 
ing and  ascertain  if  steam  passes  freely 
from  live  steam  port  when  throttle  is 
opened.  If  no  obstruction  is  found 
there  (and  there  seldom  is),  you  may 
safely  conclude  there  is  an  obstruction 
in  the  live  steam  way  of  the  intercept- 
ing valve  casing.  In  some  cases,  this 
steam  way  has  been  found  entirely 
closed,   while   in    others   only     a     very 


steam  way.  Such  a  stricture  may  be 
removed  by  tapping  through  the  wall 
of  steam  way  at  rear,  after  whicli  the 
hole  tapped  may  be  plugged,  thus  sav- 
ing the  casting. 

Another  port  which  is  sometimes 
overlooked  is  the  emergency  exhaust 
port. for  the  high  pressure  cylinder. 
This  port  or  chamber  which  takes  in 
both  the  emergency  exhaust  valve  and 
large  gravity  relief  valve  must  neces- 
sarily be  of  considerable  area,  hence,  a 
chamber  3  ins.  through,  10  ins.  wide 
and  at  least  14  ins.  high  surrounds  both 
valves.  At  the  bottom  of  this  chamber, 
directly  in  line  with  the  4-in.  opening 
for  large  relief  valve,  is  4-in.  square  port 
extending  ahead  12  ins.  at  which  point 
it  joins  the  8x6-in.  main  exhaust  port. 

Within  this  small  4-in.  port,  especially 
just  at  point  where  it  enters  the  main 
exhaust  port,  may  be  found  the  cause 
of  some  engines  having  such  a  terrific 
blow  exhaust  when  working  simple. 
The  cause  of  this  is  the  moving  of  core 
resulting  in  a  bad  stricture  within  the 
small  port.  In  fact,  some  engines  have 
been  found  which  could  not  be\  convert- 
ed from  compound  to  simple  on  ac- 
count of  the  choked  condition  of  this 
port. 

Under  the  foregoing  conditions  it  is 
plain  to  be  seen  why  the  emergency 
exhaust  port  should  receive  careful  at- 
tention before  the  cylinders  are  bolted 
together,  as  at  that  time  any  obstruc- 
tion can  be  easily  removed.  However, 
when  engines  are  provided  with  the 
large  gravity  relief  valve,  same  may  be 
removed,  which  gives  ample  opening  to 
facilitate   the   removal   of   any   obstruc- 
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small  orifice  was  discovered.  This 
stricture  (which  is  the  result  of  core 
slipning)  is  found  about  on  line  with 
joint  between  cylinder  saddle  and  in- 
tercepting valve  casing,  hence  cannot 
be  seen,  neither  can  it  be  reached  with 
fingers  of  the  average  man.  One  with 
small  hand,  however,  can  easily  locate 
the  stricture  by  removing  the  reducing 
sleeve  and  inserting  the  fingers  in  the 


tion  which  may  be  I'ound  in  the  emer- 
gency port. 

(To  be  continued.) 


He  bade   me   act   a   manly   part,   tho'-u 

I  had  ne'er  a  farthing. 
For  without  an  honest  manly  heart. 

No  man  is  worth  regarding. 

— Burns. 
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your^  for  the  asHjn^ 


This  interesling  and  instructive 
book  covers  the  chief  points  of  the 
theory  of 

GroLpKite 
Lvibrication 

and  tells  many  of  its  practical 
benefits. 

It  is  written  to  interest  and  in- 
struct practical  men,  and  to  bring 
about  a  clearer  understanding  of 
the  sound  principles  which  under- 
lie the  use  of 

Lvibricating 
GrsLphite 

It  is  an  advertisement,  but  it  is 
more  than  that — 

'*Gra>.pKite 
LvibricaLrvt" 

is  the  most  complete  and  accurate 
text  book  on  this  important  subject 
in  English  or  any  other  language. 
It  is  an  advertisement  only  in  the 
fact  that  it  recommends  the  use  of 

Dixon's 

Ticorvderoga. 

Flake    Graphite 

which  all  men  know  is  the  only 
graphite  thoroughly  fit  for  lubri- 
cating purposes. 

Send  for  a  free  copy  of  tills  book 
aud  samples  If  you  know  what  ^*  fric- 
tion Ovud/t'"'  mean?:. 


JOSEPH     DIXON 
CR.UCIBLE     CO. 

Jersey  City,    N.  J. 


Some  Features  of  the  Hancock  Valves. 

The  Hancock  Globe  valves,  cross 
valves  and  Angle  60°  valves  arc  made  of 
a  special  composition  which  is  intended 
to  give  strength  to  the  valve  and  insure 
resistance  to  wear,  which  latter  means 
soniclliing.  They  arc  made,  screwed 
and  flanged  up  lo  the  3-in.  size.  These 
valves  arc  made  standard,  for  all  pres 
sures.  Under  actual  test  the  bodies  of 
lliese  valves  stand  a  pressure  of  4,001 
ll>s.  per  sq.  in,  without  breaking  and  arc 
tight  with  a  water  pressure  of  more  than 
1,000  lbs.  per  sq.  in.  The  company  guar- 
antees that  each  Globe,  Angle  60°  and 
Cross  Valve  has  been  tested  with  1,000 
lbs.  water  pressure  and  has  been  found 
tight  at  that  pressure  before  leaving  the 
works,  and  in  addition  these  valves  arc 
guaranteed   for  500  lbs.   steam  pressure. 

In  order  that  the  valve  seat  may  be 
durable,  the  body  is  made  of  a  specially 
hard  and  tough  mixture.  The  disks  are 
made  of  a  special  mixture  wdiich  docs 
not  contain  any  zinc.  The  spindles  arc 
all  made  of  Tobin  bronze.  Experience 
has  proved  that  a  Tobin  bronze  spindle 
working  in  a  special  composition  bonnet 
will  not  cut  with  the  highest  steam  pres- 
sures. 

These  valves  have  been  designed  s  ■ 
that  the  metal  is  distributed  to  give  uni 
form  strength  throughout  and  the  areas 
have  not  been  reduced  or  contracted  for 
the  purpose  of  reducing  the  weight.  An 
interesting  feature  is  the  way  the  valve 
is  guided  on  the  stem.  An  inspection  of 
our  sectional  illustration  shows  two  col- 
lars upon  the  stem  and  these  collars 
guide  the  disk  nut,  thereby  compelling 
the  disk  always  to  seat  squarely. 

The  flat  form  of  seat  has  many  advan- 


from  its  seat  as  shown  in  the  illustration 
with  the  lip  just  entered,  it  compels 
the  escaping  steam  to  clean  the  seat,  so 
that  when  the  valve  is  seated  all  dirt  and 
foreign  matter  has  been  washed  or 
blown  completely  off  the  seat. 

The   bonnet   of  these   valves   is   made 
with    a   long   thread   engaging    with    the 


SECTION    OF   BODY,    H.\NCOCK   VjM,VES. 

tages.  The  valve  disk  has  a  projection 
on  it  which  serves  two  purposes.  In  the 
first  place  it  acts  as  a  guide  when  the 
seat  has  to  be  ground.  In  the  second 
place  this  lip  or  projection  on  the  disk 
prevents  the  cutting  of  the  seat  by  the 
wire-drawing  of  the  steam  when  the 
valve  is  "cracked"  or  slightly  open. 
.•\gain  when  the  valve  is  slightly  raised 


SECTION    OK    H.\NCOCK    VAl.VE. 

body  of  the  valve,  and  the  shoulder  on 
the  bonnet  is  made  quite  narrow.  By 
means  of  this  narrow  seat  on  the  shoul- 
der, it  is  possible  to  keep  the  bonnet 
tight,  and  when  it  is  desired  to,  un- 
screwing the  bonnet  can  be  easily  done. 
When  it  is  necessary  to  regrind  the 
valve  to  its  seat,  the  bonnet  is  removed, 
the  disk  nut  unscrewed  from  the  disk 
and  a  piece  of  wood  may  be  inserted  in 
the  disk,  enabling  it  to  be  ground  per- 
fectly, as  the  projection  on  the  disk 
guides  it,  as  it  is  not  necessary  to  have 
any  special  regrinding  tools  for  the  pur- 
pose. 

The  tee  handle  on  the  Hancock  valves 
as  proved  to  be  very  satisfactory  for 
opening  and  closing  that  it  has  become 
popular  among  the  users  of  these  valves. 
The  method  of  attaching  the  tee 
handle  is  that  the  hole  in  the  handle  is 
made  taper  with  one  side  flat  and  the 
<pindle  of  the  valve  is  also  made  taper 
with  one  side  flat  to  suit  the  handle,  the 
tee  handle  being  held  firmly  on  the 
spindle  by  means  of  a  nut.  The  flattened 
side  holds  the  handle  rigidly  in  place, 
and  the  taper  enables  the  handle  to  be 
drawn  tightly  to  the  spindle,  thus  avoid- 
ing the  annoyance  of  loose  handles. 

These  valves  are  made  by  the  Han- 
cock Inspirator  Company,  whose  general 
office  and  salesroom  is  at  85-7-89  Liberty 
street,  New  York,  with  a  western  branch 
office   and   salesroom   at   22-24-26  South 
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Canal  street,  Chicago,  111.  The  factory 
is  at  Boston,  Mass,  This  company  will 
be  glad  to  give  further  information  con- 
cerning these  valves  to  anyone  who  will 
write  to  them  and  ask  for  it.  The  de- 
sign has  been  well  worked  out  and  the 
whole  idea  is  worth  while  investigating 
by  those  who  "want  to  know," 


when  applied  to  a  turn-table  swings  it 
round  with  ease.  Write  to  the  company 
for  the  catalogue  ii  you  are  interested. 
It  is  called  bulletin  No.  i,  and  is  well 
printed   and   illustrated. 


Jokers  Oppose  Improving  Urban 
Transit  in  New  York. 

It  is  really  very  amusing  to  read  of 
the  ridicule  habitually  cast  upon  every 
proposed  enterprise  for  improving  the 
transportation  facilities  in  and  around 
New  York  City.  The  first  omnibuses 
used  were  the  subject  of  continual 
pleasantry,  and  when  the  street  cars 
first  began  to  run  the  class  of  people 
who  had  always  had  a  buggy  of  their 
own  found  the  horse  cars  the  finest  ob- 
ject of  merriment.  The  first  elevated 
railroad  was  almost  laughed  out  of  bus- 
iness, and  all  sorts  of  silly  jokes  were 
leveled  at  the  subway. 

That  tendency  extended  a  long  way 
back,  for  we  read  that  when  Chancellor 
Livingston  first  applied  to  the  legisla- 
ture of  New  York  for  a  charter  to  navi- 
gate by  means  of  steam  he  stated  that 
"the  wags  and  the  lawyers  were  gener- 
ally opposed  to  it  and  I  had  to  encoun- 
ter all  their  jokes  and  the  whole  of 
their  logic." 


Driver  Brake  Shoe  Test. 

As  I  am  thoroughly  convinced  that 
nearly  every  railroad  man  in  this  and 
other  countries  reads  Railway  and  Lo- 
comotive Engineering  I  wish  to  ask 
you  to  spare  space  in  your  next  issue  for 
the  following  account  of  a  test  which  I 
made  on  driver  brake  shoes  manufac- 
tured by  the  .\merican  Brake  Company, 
the  number  of  the  shoes  being  G-612,  I 
got  616OO  miles  of  local  work  out  of 
them  on  the  Fitchburg  Division  of  the 
Boston  &  Maine.  This  division  has 
some  very  heavy  grades,  and  the  engine 
on  which  I  made  the  test  does  a  large 
amount  of  switching,  I  wish  to  ask 
through  the  columns  of  Railway  and 
Locomotive  Engineering  if  my  test  is 
a  good  enough  one,  I  expect  to  see 
something  in  the  Januarv  number  of  the 
B.  of  L.  F,  magazine  about  this  test. 
Samuel  N.  Stevens, 
A.  B,  Inspector, 

B.  &  M.  Eng.  House,  Fitchburg,  Mass. 


Useful  uses  of  gasoline  is  the  title  of 
a  catalogue  we  have  just  received  from 
the  Otto  Gas  Engine  Works,  of  Chi- 
cago. The  pamphlet  shows  some  of  the 
various  applications  of  the  gas  engine 
to  railway  work.  The  first  illustration 
shows  it  operating  a  sand  blast.  In  the 
next,  it  runs  an  air  compressor  for  a 
pneumatic  tool  car  for  field  work.  Again 
it    moves    a    railroad    swing    bridge    and 


Thermit— What  It  Is,  What  It  Does. 

The  Thermit  heating  and  welding  com- 
pound is  coming  to  the  front  as  a  ready 
and  practical  method  of  effecting  econ- 
omy in  various  ways  in  shop  practice. 
One  great  saving  brought  about  by  its 
use  is  in  the  repairing  of  broken  locomo- 
tive frames,  which  can  be  done  without 
removing  the  wheels  or  other  parts,  as 
the  welding  is  done  with  everything  in 
place.  The  welded  spot  is  as  strong  as 
the  original  piece  itself,  and  in  cases 
where  the  reinforcement  or  so-called 
'collar"  can  be  left  around  the  weld,  it 
is  really  stronger  than  the  original  piece. 
The  heat  of  the  applied  Thermit  melts  the 
broken  ends,  fusing  them  with  itself; 
Thermit  supplies  the  missing  metal,  the 
weld  taking  as  large  a  reinforcement  as 
the  mold  is  made  to  permit.  Broken 
cog  teeth  can  be  recast  on  a  wheel  with 
Thermit  steel;  cracked  driving  wheels 
can  be  neatly  mended  in  place  and  an 
infinite  number  of  useful  and  economical 
repairs  made,  that  will  keep  down  the 
scrap  pile.  Its  use  will  give  large  result- 
ant economy  in  time,  patience  and 
money. 

Thermit  itself  is  only  a  mixture  of 
granulated  aluminum  and  iron  oxide,  the 
combustion,  or  reaction,  being  started 
by  means  of  an  ignition  powder.  Ther- 
mit itself  can  be  thrown  into  the  fire 
without  igniting,  as  nothing  less  than 
the  heat  of  liquid  steel  will  cause  it 
to  burn.  As  the  combustion  of  the 
aluminum  is  supported  entirely  by  the 
oxygen  of  the  oxide,  the  reaction  is  en- 
tirely local,  being  confined  to  the  cruci- 
ble, there  being  no  explosion  or  any 
gas  resulting.  The  reaction  is  complete 
in  a  few  seconds  and  the  molten  metal 
is  instantlj^  ready  to  run  into  the  mold 
about  the  broken  part;  the  iron,  sep- 
arated out  from  the  oxide,  makes  a  very 
good  mild  steel  with  only  0,1  carbon. 

Thermit  is  now  being  manufactured  in 
this  country  under  the  Dr.  Hans  Gold- 
.^chmidt  patents.  The  apparatus  neces- 
sary for  operations  with  Thermit  is  sim- 
ple and  inexpensive,  and  the  process  can 
be  employed  by  any  practical  mechanic. 
Information  can  be  obtained  from  the 
Goldschmidt  Thermit  Company.  43  Ex- 
change Place,  New  York  City,  the  home 
office  in  the  United  States,  or  from  the 
Commonwealth    Steel    Company,   of    St. 

Louis,  which  has  the  agency  for  a  large 
number  of  the  most  important  west- 
ern railroads. 


There  is  scarcely  anything  which  is 
more  entirely  a  habit  than  working 
power. — Earl  of  Derby. 


'Kearsarge"&"Vulcabestoii" 

ASBESTOS 
PACKINGS 


In  developing  our  complete  line  of 
packings,  we  have  received  a  great 
many  letters  from  engineers  telling 
us  of  the  trouble  they  were  experien- 
cing with  one  or  more  particular  con- 
ditions and  asking  us  to  furnish  a 
packing  that  would  overcoine  the 
difficulty. 

We  have  been  so  successful  in  this 
direction  that  we  have  been  asked  to 
get  up  a  pamphlet  covering  the  use 
of  our  packings  for  well  known  con- 
ditions. 

Following  are  a  few  items  taken  at 
random  from  this  pamphlet. 


CONDITIONS  TO 
BE  MET 

Piston  Rod  Packing 
for    steam    pressure 


PACKINGS  WE 
RECOMMEND 

"  KEARSARC.E" 
Spiral  Packiup.  round 
or    square,     with    or 


over  eighty  (80)  lbs,    without    wire,    lubri 
cated  ready  to  apply 


High  Steam  Pres- 
sure Stop  Valve 
Stems. 


"VULC.^BESTON  " 
Packing,  round  or 
square,  braided  or 
twisted. 


''°"''mnd"ho°l«    ""^        "KEARSARGE 
For  h?gh  steam  pres-    Ashesto-Metalhc  Gas- 
.^..t-^  kets.  all  sizes. 


sure, 

For  low  steam  pres- 
sure.)        iJp*\.i 


Cylinder  headsand 
other  joints  for  high 
steam  pressure. 


Asbestos    Tubular 
Gaskets. 


Service  against  Oil, 
Acids,  Air,  Chemi- 
cals, etc. 


" KEARSARGE" 
Asbesto-MtrtaUic 
Sheet  Packing 

"KEARSARGE" 
Ready-made  Cylinder 
Gaskets. 

"VULCABESTON  " 
Sheet  Packing  (with- 
out wire  insertion.) 


"VULCABESTON  ' 
Sheet  Packing,  Rope 
Packing,  Moulded 
Rings  (according  to 
serviced 


■VULCABESTON" 
Sheet  Packing.  Rope 
Service     against    packing,     Moulded 
superheated    Steam.    Rings    (according    to 
service). 


Hot    Water    Pump       "  INTERNATION- 
Packing.  Ah  "  Pump  Packing. 


The  complete  pamphlet  covering 
all  ordinary  conditions  will  be 
found  very  useful  for  reference 
and  will  be  sent  on  request. 

H.W.  Johns-Man  ville  Co. 

Mfrs,     Electrif    Insulating     Material,     "  Noarlt " 
Fiiw  Devices,  Elielrii-  Ridlway  Supplies, 

100  William  Street,  New  York 

Milwaukee  Cleveland  Boston 

Chicago  Pittsburg  Philadephia 

St.  I.uuis  London 


January,   1905. 


RAILWAY  AND  LOCOMOTIVE   ENGINEERING 


41 


Gold  Car 
Heating  and 
Lighting  Co. 


Manufacturers  of 


ELECTRIC,  STEAM  AND 
HOT  WATER  APPARATUS 

FOR     RAILWAY    CARS 


EDISON 
STORAGE  BATTERY 

FOR   RAILWAY  CAR   LIGHTING 


Catalogues  and  Circulars 
cheerfully  furnished 


Main  Office  :  Whitehall  Building: 

17  Battery  Place,  New  York 

The  Twentieth 
Century 
Master  Mechanic 

Won't  use  solid  Mandrels. 
Cost  too  much,  take  up  too 
much  room  and  don't  give 
satisfaction. 

Nicholson 
Expanding  Mandrels 

Take  everything  from  1  to  7 
inch  holes.  Take  up  little 
room  — always  ready  and 
you  can  buy  four  sets  for 
the  cost  of  one  of  the  solid 
kind. 

Are  You  Using  Them  ? 

Catalogue  tells  you 
mora    about    them. 

W.  H.  Nicholson  &  Co. 

Wilkesbarre,  Pa. 


Hand  Wheel  Grinding  Machine. 

The  object  of  this  machine  is  to  fin- 
ish the  rim  of  the  hand  wheel  from  the 
rough  at  one  operation,  ready  for  the 
bufTer,  without  machining  it  with  a  tool. 
The  bed  consists  of  a  planed  casting 
3  ft.  7  ins.  by  3  ft.  5  ins.,  mounted  upon 
a  cast  iron  pan  on  legs. 

On  the  bed  plate  at  the  back  is  fixed 
the  grinder-head.  In  front  is  a  dove- 
tailed slide,  having  ly'A  ins.  of  bearing 
for  the  swivel-slide.  This  swivel-slide 
lias  a  cross-feed  to  and  from  the  grind- 
er  heafi   nf   13    ins.      Upon    this    swivel- 


trolled  through  a  universal  joint  driven 
from  a  variable  speed  counter  shaft. 
On  certain  hand  wheels  the  time  was 
reduced  from  one  hour  to  nine  minutes. 
The  makers  of  this  machine  are  the 
Lodge  &  Shipley  Machine  Tool  Com- 
pany, of  Cincinnati,  O. 


Rockefeller's  Gift  to  Chicago. 
Chicago  has  never  been  far  behind  in 
educational  facilities  and  the  city  and 
the  West  generally  are  now  about  to  se- 
cure the  advantages  of  a  first-class  en- 
gineering college  similar  to  Stevens  In- 


I.ODGE   &   SHIPLEY    SPECIAL   GRINDING   MACHINE. 


slide  is  mounted  a  second  slide  with 
its  center  fixed  upon  the  swivel-slide 
in  line  with  the  grinding  wheel  so  as  to 
center  all   diameters. 

A  rotary  movement  is  provided  for 
the  second  slide  by  the  pilot  wheel 
shown  in  front.  A  cross  adjustment 
is  also  provided  for  the  head  block  car- 
rying the  hand  wheel  to  be  ground 
and  the  spindle  holding  the  hand  wheel 
is  also  adjustable  so  as  to  bring  differ- 
ent diameters  of  hand  wheels  directly 
over  the  swivel  center.  The  speed  of 
the   hand  wheel   to  be  ground   is   con- 


stitute of  Technology  and  other  eastern 
seats  of  engineering  learning.  John  D. 
Rockefeller,  the  Standard  Oil  magnate, 
has  consented  to  donate  $240,000  to  the 
University  of  Chicago  for  the  purpose  of 
establishing  an  engineering  department 
similar  to  Sibley  College  connected  with 
Cornell  University  Mr.  Rockefeller  has 
been  a  good  friend  of  higher  practical 
education,  and  his  latest  act  of  benevol- 
ence is  we  believe  calculated  to  do  more 
good  than  any  of  his  previous  efforts  to 
help  mankind.  It  has  become  the  busi- 
ness of  certain  whelpish  publications  to 
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bark  at  the  heels  of  Mr.  Rockefeller  and 
iither  Standard  Oil  officials,  but  malice 
cannot  take  away  the  eiTect  o(  the  good 
deeds  these  men  have  quietly  per- 
formed, and  misrepresentation  cannot 
rob  people  of  the  benefits  conferred. 


ness,  which  is  doing  so  much  good  as 
the  Cooper  Union,  of  New  York.  It  now 
appears  that  Boston  and  New  England 
is  to  enjoy  the  benefits  of  an  institution 
similar  to  the  Cooper  Union. 

Benjamin  Franklin  in  his  will  left  to 
the  city  of  Boston  the  sum  of  $5,000. 
which  was  to  be  invested  and  kept  in- 
tact for  a  century,  at  the  end  of  which 
time  it  was  to  be  used  for  the  benefit 
of  the  apprentices  of  the  city.  The  board 
of  selectmen  and  the  ministers  of  three 
denominations  were  mentioned  as  the 
trustees,  on  whom  the  expenditure  of 
this  fund  should  fall.  The  money  was 
invested  in  real  estate  shortly  after  the 
death  of  Franklin,  and  it  was  found  upon 
the  termination  of  the  trust  that  the  fund 
had  increased  to  $270,000. 

The  announcement  is  now  made  that 
Dr.  Andrew  Carnegie  has  agreed  to  add 
$500,000  to  Franklin's  legacy.  The  city 
council  of  Boston  will  have  the  manage- 
ment  of   the  new   institution. 


Wells    Pipe    Threading    Machine. 

F.   E.   Wells  &   Son   Company,    of    38 

Kiddle  street,  Greenfield,  Mass.,  are  put- 
ting on  the  market  a  new  pipe  threading 

machine  for  threading  i  in.  to  2  in.  pipe, 

as  shown  in  our  engraving.  It  is  a  very 

simple,  compact  little  machine  weighing 

about  45   lbs.,  which  is   used   much   like 

a  hand  die  stock,  only  having  gears  to 

multiply  the  power  so  that  one  man  can 

alone    easily    thread     pipe    that    usually 

takes  two,   with   a   hand   slock. 

The  die  is  held  in  the  large  gear,  which 

has   a   threaded   shank   that   screws   into 

the  main  frame  and  acts  as  a  lead  screw 

to  start  dies.     The  pipe   is  centered  by 

means   of  bushings   the   same   as    in    an 

ordinary   die   stock,   and    is     held     from 

turning  by  two  vise  jaws  on  the  back  of  Baked  Potatoes,   Railroad   Style. 

the  machine  operated  by  set  screws.  The         A  recent  press  dispatch  from  up-State 

gears  are   all   machine   cut   and   all   cast-      gave  an  account  of  how  some  excellent 

baked  potatoes 
came  to  be  done  ti.-> 
a  turn,  wliile  in 
transit  in  a  box  car 
^)kli^,.-*\'^  belonging,  to  one  of 
■  our  leading  rail- 
ways. It  is  cus- 
tomary at  this  sea- 
son of  year,  when 
shipping  potatoes, 
to  put  a  small  stove 
in  the  car  contain- 
ing them  and  to 
bring      its      smoke 

ings  are  of  malleable  iron  to  save  weight     pipe   out   of  the   space   made   when   one 

and    give    ample    strength    even    frfr    the      of  the  doors  is  left  slightly  ajar.     This 
usage.      It    can    be    bolted   to     space   is  covered  with  a  board  fastened 


WELLS    PIPE-THRKADING    MACHINE. 


hardest  usage.  It  can  be 
either  a  bench  or  post  and  the  vise, 
which  is  a  part  of  the  machine,  can  be 
used  in  place  of  an  ordinary  pipe  vise. 
The  "Economy"  dies  made  by  F.  E. 
Wells  &  Son  Company,  are  furnished 
with  the  machine,  but  any  standard  solid 
square  pipe  die  will  fit. 

The  moderate  weight  and  small 
amount  of  work  on  it  permits  its  being 
sold  at  a  low  price.  For  handles  for  op- 
erating or  revolving  die,  one  of  the  reg- 
ular No.  I  Wells'  stocks  can  be  readily 
detached  from  the  small  gear  shaft  and 
used  as  a  hand  die  stock  for  all  sizes 
up  to  and  including  i  inch. 

The  company  will  be  pleased  to  give 
any  further  information  about  this  inter- 
esting machine  to  those  who  will  write 
to  them  for  it. 


A  Boston  Franklin  Institute. 

We  do  not  know  of  any  single  insti- 
tution organized  to  help  the  industrial 
classes  to  an  education  calculated  to  give 
them  scientific  knowledge  of  their  busi- 


on  over  the  opening  and  below  tlv' 
smoke  pipe. 

For  some  reason  or  other  the  legs  of 
this  particular  stove  were  not  put  on 
when  it  was  set  up  in  the  box  car.  Per- 
haps the  stove  had  been  through  the 
wars  and  had  lost  its  legs  or  perhaps 
some  one  thought  that  when  the  car 
was  switched  it  might  be  thrown  off 
its  legs  and  it  would  be  more  solid 
without  them.  Whatever  reason  was 
when  this  stove  was  set  up,  the  bottom 
rested  upon  the  floor  of  the  car  and 
eventually  the  stove  got  the  car  "good 
and  hot"  and  flames  broke  out. 

A  local  fire  brigade  responded  and 
the  potato  car  was  the  center  of  mucli 
activity  for  about  an  hour,  while  the 
legless  stove  kept  them  busy.  At  the 
end  of  that  lime  it  was  found  that  the 
stove  had  been  able  to  bake  from  fifty 
to  a  hundred  bushels  of  potatoes,  while 
perhaps  two  hundred  bushels  of  healthy 
but  badly  seared  potatoes  were  taken 
from  the  car,  which  was  itself  damaged. 


YOU  NEED 
THESE  BOOKS! 


Pretty  soon  you  will  be  called  up 
to  take  your  examination  and  you 
will  have  to  face  a  lot  of  hard  ques- 
tions. Better  bnieh  up  a  little.  Our 
books  contain  every  question  with  its 
answer  you  are  likely  to  be  asked  by 
the  examiner.  They  are  the  only 
complete  railway  books  i,«sued  giving 
up-to-date.  reliable  information. 
Don't  put  off  until  examination  day 
comes,  but  send  for  the  following 
books  at  once. 

Air  Brake  Catechism 

iJy  Robert  H.  Blackall.  IHth  edition,  roii- 
tains  1500  Q.ueptioiis  find  Iheir  Answers  on  the 
WfSti  11  g house  Air  Brake,  which  are  strictly  up 
to  date  InchideB  two  lar^e  WesTinghouBe  At 
Brake  Educational  Char  s  printed  in  ten  ditler 
ent  colors.  Gives  the  necese-jry  information  to 
enahle  a  railroad  man  to  pass  a  thoroughly  satis- 
factory examination  on  the  Hubject  of  Air 
Brakes.  The  author's  many  years'  experience 
as  Air  Brake  Inspt-ctor  and  Inslructor  enables 
him  to  know  at  once  ho«  to  treat  the  subject  iu 
a  phiiu,  practical  mnnner.  This  book  has  been 
endorsed  and  used  by  Air  Brake  Instructors  and 
Examiners  on  nearly  every  railroad  in  the 
United  States.  It  is  the  standard  and  only 
complete  work  on  the  subject.  312  pages. 
Price,  $2.00. 

Locomotive  Breakdowns 

and  their  Remedies 

By  Geo.  L.  Fowler.  Just  />.«/*?(/.  Telle  how 
and  what  to  do  in  ease  of  an  ncci'lent  or  break- 
down on  the  road ;  includes  special  chapters  on 
Compound  Locomotives.  Better  procure  a  copy, 
as  it  contains  800  (Juestious  and  their  Answers 
on  Accidents  and  Breakdowns.     Price.  $|  .30. 

New  York  Air  Brake 
Catechism 

By  Robert  H.  Blackall.  The  only  com- 
l>lete  tieaiise  on  tlie  New  York  Air  Brake  and  Air 
Signaling  Apparatus,  giving  a  detailed  descrip- 
tion of  all  the  parts,  their  operation,  troubles, 
and  the  methods  of  locating  and  remedying  the 
same.    250  pages.    Price,  $1.25. 

Locomotive  Catechism 

By  Robert  Orimshaw.  2.3d  Edition.  Con- 
tains twelve  largo  Folding  Plates  and  1600 
Questions  and  Answers  on  How  to  Run  a  Lo- 
comotive. Tlie  Standard  Book  on  the  subject, 
being  written  in  plain  language  and  free  from 
mathematiral  formuhv  and  complex  problems. 

Price,  $2.00 

Combustion  of  Coal 

and  tlie  Prevention  of  Smoke 

By  Wm.  M.  Barr.  ContJiins  over  8iX)  Ques- 
tions and  their  Answers  on  How  to  Make 
Steam.     Price.  $1.50. 

Sand  for  a  spscial  circular  describing  the  books 
in  full. 

^^^Any  of  these  books  sent  prepaid  on  receipt 
of  price 

AGENTS  WANTED 

WRITE      FOR    PARTICULARS 

THE  NORMAN  W.  HENLEY 
PUBLISHING  CO. 

1 32  Nassau  St.,  New  York,  U.  S.  A. 


anuary,    1905. 
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Artificial  Limbs 


WITH  RUBBER  HANDS    AND    FEET 


(-)ver  fifty  years  of 
the  most  extensive 
experience  with  the 
most  satisfactory  re- 
sults of  any  manufac- 
turer in  the  world.  The 
Ruljbcr  Hand  and  Foot 
possess  the  quaUty  of 
yielding  to  every  essen- 
tial angle  of  the  natu- 
ral, without  the  use  ot 
conplicated  hinges, 
joints,  and  contrivan- 
ces which  annoy  and 
render  expensive  their 
daily  use. 

The  accompanying 
cuts  represent  a  person 
who  lost  both  legs  by  a 
railroad  accident,  one 
above  the  knee  and  the 
other  two  inches  below. 
He  is  able  to  walk 
half  a  mile  in  eight 
minutes,  without  a 
cane  or  assistance, 
except  his  artificial  limb: 
feet.  He  can  perform  a  day's  work  with- 
out unusual  fatigue ;  can  go  up  and  down 
stairs — in  fact,  can  do  any  of  the  ordina- 
ries of  life  without  exhibiting  his  loss. 

Arms  restore  appearance  and  assist 
greatly  in  the  performance  of  labor.  From 
our  New  Illustrated  Measuring  Sheet 
Artificial  Limbs  can  be  made  and  shipped 
to  all  parts  of  the  world,  without  the 
presence  of  the  patient,  with  guaranteed 
success.  Those  who  live  at  a  distance 
and  would  be  inconvenienced  by  the  jour- 
ney to  New  York  can  supply  measure- 
ments and  feel  the  assurance  that  they 
will  receive  our  best  attention. 


--Moral:  Uon't  set  up  a  stove  in  a  box 
car  so  that  it  can  bake  anything  in  tran- 
sit; it's  not  good  practice  and  it  may 
be  illegal. 


Willi    rubber 


Over  30,000  in  use.  Eminent  surgeons 
commend  the  Rubber  Foot  and  Hand. 
They  are  endorsed  by  the  United  States 
and  many  foreign  Governments.  Re- 
ceived the  onlv  Grand  Prize  awarded  to 
Artificial  Limbs  at  the  Paris  Exposition, 
also  Highest  Awards  at  the  Buffalo  Ex- 
position, rgoi.and  Charleston  Exposition, 
1902.  A  treatise,  containing  500  pages, 
with  800  illustrations,  sent  free ;  also 
measurement  sheet. 

A      A     MARK^     J""!  Broadway 
ri.    /I.    iUai\IVC>,   p,E^  YORK  CITY 


Blue  Printing  Without  the  Sun. 

The  art  of  making  blue  prints  without 
the  aid  of  the  sum  is  explained  in  a  very 
neat  little  pamphlet  which  has  been  got 
out  by  the  Pittsburgh  Blue  Print  Com- 
pany. The  principle  of  the  thing  is  that 
(wo  curved  semi-cylindrical  glass  plate?; 
cparated  along  their  edges  by  strips  of 
wood  arc  rigidly  bound  together  by  top 
nul  bottom  brass  bands.     A  convenient 


ArrAR.\TUS     FOR    MAKING    BLUE    PRINT.S. 

canvas  curtain  is  secured  around  the  out- 
side and  the  whole  stands  upon  what 
may  be  called  a  turn-table  base.  The  op- 
eration consists  of  placing  the  tracing 
next  to  the  curved  glass  plate,  the  sensi- 
tized paper  behind  the  tracing  and  all 
held  in  place  by  drawing  tight  the  can- 
vas curtain.  A  counterweighted  electric 
arc  lamp  is  then  allowed  to  descend 
into  the  center  of  the  glass  cylinder  and 
an  auto-stop  mechanism  brings  it  to  rest 
and  starts  it  up  and  out  of  the  cylinder. 
The  machine  is  economical  of  space  and 
the  operation  is  economical  of  time. 
This  is  necessarily  only  a  very  brief  out- 
line of  how  the  machine  does  the  work. 
Write  to  the  company  if  vou  want  more 
details  and  fuller  descriptions  of  the 
whole   ingenious   apparatus. 


ago.  Elasticity  or  flexibility,  if  one  may 
so  speak  of  paint,  is  the  feature  which 
the  Standard  Paint  Company,  of  New 
York,  claims  for  their  product.  The 
li(|iiid  is  free  running  and  it  develops 
a  rubber-like  r|uality,  which  enables  it 
to  stretch  and  shrink  with  the  expan- 
sion and  contraction  of  the  metal  to 
which  it  has  been  applied.  The  paint 
so  to  speak,  "bites'"  into  the  metal  and, 
as  it  were,  becomes  part  of  it.  The  com- 
pany is  willing  to  send  test  samples  to 
prove  the  assertions  they  make. 


The  Buda  Car  and  Engine  Replacer. 

We  illustrate  herewith  the  new  car 
and  engine  replacer  or  wrecking  frog, 
now  made  and  sold  by  the  Buda  Foundry 
&  Mfg.  Co.,  of  Chicago. 

The  replacer  is  made  of  cast  steel  and 
and  of  a  design  calculated  to  handle  the 
heaviest  equipment  without  damage  to 
replacer,  and,  what  is  more  important, 
handle  it  promptly  and  without  damage 
to  equipment. 

An  important  advantage  of  this  re- 
placer is  that  it  provides  for  carrying  the 
wheel  on  the  tread  and  guiding  by  the 
flange  at  the  critical  time  of  starting  a 
replacement.  This  avoids  a  very  com- 
mon danger  of  broken  flanges  where  the 
weight  of  the  equipment  rests  solely  on 
the  point  of  flange. 

It  is  positive  and  gradual  in  its  action 


INSIDE    BUDA 
REPLACER. 


OUTSIDE    BUDA 
REPLACER. 


and  cars  will   not  run  over  it  but  must 
travel  to  the  track. 

A  complete  bulletin  on  this  interest- 
ing device  is  issued  by  the  Buda  Foun- 
dry &  Mfg.  Co.,  Chicago.  Illinois,  and 
will  be  sent  on  application. 


Preservative  Paint. 

Preservative  paint  for  iron  and  other 
metals  is  not  new.  it  having  been  made 
by  a  well-known  paint  concern  18  years 


"The  man  who  pretends  to  be  better 
than  his  fellow  man  is  a  canting  rascal. 
The  general  average  of  men  and  women 
is  more  good  than  bad  by  a  long  shot. 
The  man  who  sets  himself  up  as  all  good 
is  generally  pretty  bad." 
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No.   Ill   New  Patent   Double   Cylinder 
Timber  Dresser. 

We  present  to  our  readers  the  picture 
01  a  new  and  improved  machine  for 
large  lumber  mills,  car  shops  and  shops 
where  large  timbers  are  worked,  and 
where  a  powerful  machine  with  a  roll 
feed  able  to  plane  and  joint  dimension 
timbers  on  four  sides  at  once  is  re- 
quired. The  machine  is  for  every  varie- 
ty of  heavy  planing.  It  is  able  to  meet 
these  requirements  exactly,  and  is  the 
most  powerful  timber  dresser  built.  It 
was  patented  December  19,  1899;  March 
20,  1900,  and  February  16,  1904. 

The  machine  is  solidly  constructed  to 
prevent  vibration  when  working  to  its 
full  capacity.  It  will  plane  timbers  on 
two  or  four  sides  to  30  ins.  wide  and 
20  ins.  thick,  or  two  sides  and  one  edge 
of  two  timbers  each  13  ins.  wide  and  20 
ins.  thick.  The  feeding  mechanism  is 
one  of  the  finest  and  most  improved  ever 
placed  on  a  tool  of  this  description.  It 
consists  of  six  rolls,  the  two  in  front  be- 
ing divided  and  center  geared,  insuring 
a  very  powerful  drive,  and  allowing  two 
pieces  of  uneven  thickness  to  be  planed 
at  once.  The  rolls  easily  raise  and  low- 
er:   all   upper   rolls  are   driven   driwn,   to 


Egan   Co.,  of  No.  445  W.   Front   street, 
Cincinnati,  Ohio. 

Also  ask  for  their  new  illustrated  cat- 
alogue of  woodworking  machinery. 


THIS 


No.  111.    N'EW  PATENT  DOUBLE  CYLINOKK   TIMBER  DRESSER. 


insure  a  powerful  drive,  and  the  feeding 
out  one  is  geared  on  both  ends.  The 
lower  feeding-in  rolls  are  mounted  on  in- 
clines and  can  be  lowered  one  inch  be- 
low line  of  bed  for  dividing  an  extra 
heavy  cut  between  top  and  bottom  heads. 

The  lower  cylinder  is  placed  between 
tlic  top  cylinder  and  feed  rolls,  and  has 
an  independent  vertical  adjustment, 
draws  out  for  sharpening  or  changing 
knives,  and  is  belted  from  the  feeding- 
out  end.  The  pressure  over  the  lower 
cylinder  is  four  large  rolls,  each  having 
an  independent  lift.  The  upper  cylinder 
is  raised  and  lowered  by  hand  or  power. 
Hoisting  mechanism  operates  from  the 
feeding-in  end,  and  all  parts  are  arranged 
to  operate  together.  The  upper  cylin- 
der and  feeding-out  rolls  can  be  discon- 
nected and  parts  raised  by  hand.  Feed 
is  controlled  from  the  side  or  front,  and 
has  either  tight  and  loose  pulleys,  cone 
or  clutch.  Feed-in  platen  removes  to 
give  access  to  inside  of  machine.  This 
machine  is  made  a  size  smaller,  to  plane 
20  ins.  wide  or  30  ins.  wide  by  16  ins. 
thick,  and  is  then  called  No.   125. 

Further  details  can  be  had  on  sending 
postal  card  to  the  makers,  J.   A.  Fay  & 


An    Interesting    Catalogue. 

"Pumping  Machinery''  is  the  title  of  a 
132-page  catalogue  issued  by  Henry  R. 
Worthington.  of  114  Liberty  street.  New 
York  City.  The  book  is  printed  in  two 
colors,  the  cover  is  lined  and  no  expense 
has  been  spared  to  make  it  a  most  hand- 
some machinery  catalogue.  The  half-tone 
cuts,  printed  in  black  upon  a  high  grade 
of  coated  book  paper,  stand  out  effec- 
tively from  the  reading  matter  printed 
in  sepia.  The  cover  is  printed  in  black, 
light  green  and  gold  upon  a  dark  green 
background,  the  whole  forming  an  excel- 
lent example  of  the  engraver's  and  print- 
er's arts. 

The     apparatus     described     comprises 
the  many  types  of  pumping,  condensing 
and  measuring  devices  developed  by  this 
company  in  the  64  years  of  their  exist- 
ence, the  most  prominent  being  the  Du- 
plex  Steam   Pump,   of   which   Henry   R. 
Worthington  was  the  inventor.     Special 
designs  of  this  type  of  pump  are  adapted 
to  briilcr-feeding,  mine-pumping,  remov- 
ing  air   and   circulating 
water     for     condensers, 
water-works,        service, 
fire    service,    etc.      This 
'iUfpirSlwmmtr^-'  company     has      already 

^"  ^^it  TuFiTSi  '"''"^'^  patterns  for  over 
'  <Jl'*Q|m5»t^-'*Sj(^  SIX  hundred  different 
\  7 ""  ^«jilis.types       of       centrifugal 

pumps.     One  of  the   il- 
lustrations    shows     the 
large      turbine      pumps 
supplying  the  Cascades  at  St.  Louis.  Thi.^ 
book  should  be  in  the  library  of  every 


m, 


/ 


engineer  and  manufacturer. 


An  e-xtensive  line  of  air  compressors 
and  vacuum  pumps  is  described  in  a 
48-page  pamphlet,  6x9  ins.,  just  issued 
by  the  Clayton  Air  Compressor  Works, 
of  114  Liberty  street.  New  York  City. 
More  than  twenty-one  types  of  ma- 
chines are  shown  in  the  illustrations  in- 
cluding single  and  duplex  machines, 
steam-driven,  power-driven  and  electri- 
cally-driven by  gear,  chain  and  belt. 
The  last  page  also  shows  air  compres- 
sors driven  by  direct-connected  oil  en- 
gines, forming  small  convenient  units 
which  may  be  installed  almost  any- 
where and  which  are  said  to  be  used 
extensively  in  quarries,  stone  shops, 
small  machine  shops  and  all  small 
plants  where  air  is  used  for  general 
purposes,  such  as  cleaning,  etc.  Other 
pages  describe  the  air  lift,  the  uses  of 
compressed  air  in  car  barns,  vacuum 
machines  for  experimental  work,  etc. 
The  range  of.  sizes  includes  machines 
displacing  from  two  cubic  feet  of  free 
air  per  minute  to  those  having  a  capac- 
ity of  1,400  cubic  feet. 


BOOK 

on    pumping,    air-compressing    and 
condensing  machinery  is 

Given  Away 

by  each  of  the  following  companies  : 

Henry  R.  Worthington 
Laidlaw-Dunn-Gordon-Co. 
Blake-Knowles  Steam  Pump  Works 
Deane  Steam  Pump  Works 
Clayton  Air  Compressor  Works 

114-118  Liberty  Street,    New  York 

Patents. 

GEO.   P.   WHITTLESEY 

McQILL  BUILDINQ  WASHINGTON,  D.  C. 

Terms  Reasonable.     Pamphlet  Sent 

The  Union 
Switch  & 
Signal  Co. 

Consulting  and  Manufacturing 
Signal   Engineers. 

GENERAL    OFFICES     AND     WORKS     AT 
SWISSVALE,   PA. 

DISTRICT  OFFICES  : 

New    York:    Central    Bulldlns,    M3 
Liberty  Street. 

Chicago:    1536  Honadnock  Bulldins. 
St.  Louis:  Terminal  Station. 


January.    1905. 


(All. WAY  AND   LOCOMOTIVF.   ENGINEERING 


45 


Hurry  Up  with  the 

OILMAN  BROWN 

Emergency  Knuckle 

The  Trainsman's  Friend 


RAILWAY  APPLIANCES  COMPANY 

Succeeding  O  ft  C  C(  1. 
General  Offices:  Old  Colony  BIdg. 
JSe-w  York  Office:   1  14  Liberty  St. 


THE  ROBERT  W.  HUNT  &  CO. 

Bureau    of  Inspectloa,   Tests  and  Consultation. 

1137  THE  ROOKERY,  CHICAQO. 

66  Broadway,  New  York.  Park  Building.  Pittaburgfe. 
31  Norfolk  Houfle,  London,  Eng. 
iBspeotion  of  Steel  Ralls,  Splice  Bars,  Railroad  Cars, 
Wheels,  Axles,  etc.  Chemical  Laboratory-  Analysis 
of  Ores,  Iron,  Steel,  Oils,  Water,  etc.  Physical  Labo- 
BATOBY— Test  of  Metals,  Drop  and  Pulling  Test  of  Coup- 
lers, Draw  Bars,  etc. 
Effleleney  TestJi  of  Rollers.  Knelnes  and  LoroiuottTes. 


Improved  Pond  Car  Wheel  Lathe. 

The  lathe  lieie  illustrated  is  fitted  with 
a  new  special  equipment  which  makes  it 
possible  for  it  to  turn  out  36  pairs  of 
car  wheels  per  week.  Such  a  lathe  is  set 
level  with  the  floor  so  that  wheels  can 
be  easily  rolled  in. 

In  placing  n  pair  of  wheels  in  the  lathe 
bushings  ere  put  on  the  journals  and  the 
tailstocks  are  brought  up.  Then  fol- 
lows the  adjustment  of  the  "sure  grip" 
driver,  lo  which  a  large  amount  of  the 
efficiency  of  the  machine  is  due.  The 
chuck  jaws  in  the  face  plates  hold  the 
tires  rigidly,  and  by  screwing  up  the  set 
screws  of  the  sure  grip  the  tires  are 
firmly  wedged  between  the  driving  plates 
and  the  chuck  jaws  so  that  the  full  power 
of  this  lathe  may  be  employed. 

The  sure  grip  mechanism  is  a  very  in- 
genious device.  It  ensures  a  positive 
drive  and  is  simple  and  easily  released. 
The  tightening  up  of  set  screw  II,  as 
shown  in  our  line  engraving,  forces  the 
teeth  of  the  grip,  10,  into  the  side  of 
the  tire,  the  supporting  bracket,  8,  is  se- 
curely bolted  to  the  driver  plate  and  the 
action  of  the  lathe  in  turning  the  wheel 
against  a  heavy  tool-cut  has  a  constant 
tendency  to  intensify  the  sure  grip  which 
the  tightening  of  the  set  screw  brought 
into  play. 

Self-linrdoiiing    steel    tools,    ^xi'/J    ins.. 


JUST    PUBLISHED 

LOCOMOTIVElf  TO  DATE 

The  greatest  acciiinnlatiun  of  new  and  prac- 
tical matter  ever  published  treating  upon 
the  construction  and  in.Tnasement 
of  ni"dern  locomotives,  both 

SIMPLE   and   COMPOUND 

By  CHAS    ncSHANE 

Author  ot  "One  Tbou^and  Pointers  for 

Machinists  and  Engineers." 

Special   Exhaustive  Articles  were   prepared 

for  this  new  bonk  by  the 
Baldwin  Locomotive  Works 

Rogers  Locumotive  Company 

Scheoectady  Locomotive  Works 

Pittsburg  Loco,  and  Car  Works 
Brooks  Locomotive  v\  orks 

Dickson  Locomotive  Works 

Cooke  Loco,  and  Machine  Co. 

Richmond  Loco,  and  Machine  Co. 
With  contributions   from   more  than   one 
hundred  prominent  railway  officials  and  in- 
ventors of  special  railway  appliances. 
736  Pages.  6x9  <nches        380  Illustrations 
An    Absohite    Authority  on    All   Sub- 
lects  relatiiiji  to  the  Locomotive 

Bound  in  Fine  Cloth,  $2.50 
ONE  THOUSAND  POINTERS 

FOK  

MACHINISTS  and  ENGINEERS 

By    CHAS.    McSHANE 

(Practical  Machinist) 
Assisted  by  CLINTON  B  Conger.  Air  Brake 
Expert  :  J.  P.  Hine  Mem  Piv  .17,  B  of  L  E.: 
J.  G  .^  Meyer  Mechanical  Engineer  :  W.  M. 
F.  Gnss  Mechanical  Enpn»-er:  JNO.  C. 
White.  Indicator  Expert  Theonly  complete 
work  on  the  'ocoinotive  combining  both  the- 
oryand  practice.  ^42  pages.  1S7  illustrations. 
BOUND  IN  F^INH  CI.OTH.  $1.50 
The  on'y  book  ever  indorsed  by  the  Inter- 
national Association  of  Machinists  Agents 
wanted  everywhere  ;  write  fnr  terms,  com- 
missions and  club  rates  Will  be  sent  pre- 
paid lo  aiiv  address  upon  receipt  of  price. 

QWIFFIN   &    WINTERS,  Pub. 

171  L«  Salle  St.,  CHICAQO.  ILL.,  U.  S.  A. 


in.  steel,  with  narrow  and  blunt  cutting 
edges  and  a  5  lb.  hammer  to  be  used  in 
taking  out  hard  spots. 

It  has  been  found  that  the  greatest 
amount  of  work  can  be  got  out  of  the 
lathe  when  heavy  feed  and  maximum 
depth  of  cut  are  employed  rather  than 
when  high  speed  is  used.     Lathes  of  this 


Z-- 


"SURE   GRIP  ••    FOR   CAR    WHEEL   LATHE. 

description  in  the  hands  of  an  experi- 
enced operator  may  be  expected  to  give 
an  output  of  from  five  to  seven  wheels 
in  ten  hours.  The  Niles-Bement-Pond 
Co.  of  New  York  are  the  makers  of  this 

tool.  

The  calendar  published  by  the  Auto- 
tnobilc  Magazine  is  a  great  success  and 
the  editor  of  that  publication  has  been 
deluged  with  orders  for  it.  The  calen- 
dar i'^  printed  in  three  colors  and  reprc- 


\ 


i.^.-^*^ 


IMPROVED  HEAVY  PONO  CAR  WHEEL  L-^THE. 


are  used.  This  size  is  sufficient  to  pre- 
vent springing  and  insures  a  steady,  even 
cut.  A  tool  such  as  this  also  quickly 
carries  away  the  heat  generated  in  con- 
tinuously taking  off  the  heavy  chip.  The 
makers  recommend  that  each  of  these 
lathes  be  provided  with  at  least  six  right 
and  six  left-hand  roughing  tools  to  al- 
low for  dressing,  grinding,  etc.  Also 
two  right  and  two  left-hand  tools  of  each 
kind  used  on  flanges,  two  sets  of  scraper 
blades  and  24  cold  chisels,  made  of   l^ 


sents  an  automobile  stopped  after  a  hard 
run  near  a  rustic  rill.  .\  handsome 
young  woman  occupies  the  rear  seat  and 
is  looking  back  approvingly  at  a  young 
man  who  is  filling  a  drinking  cup  at  the 
rustic  rill  aforesaid.  The  details  of  the 
picture  have  been  most  tastefully  work- 
ed out  and  altogether  it  is  a  work  of  art. 
Anyone  wishing  to  have  a  pretty  cal- 
endar can  get  it  by  sending  ten  cents  in 
coin  or  stamps  to  Mr.  Frank  .\.  Egan, 
136  Liberty  street.  New  York. 
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Explosion  in  a  Fire  Box. 
We  have  rcceiveil  the  following  letter 
which  describes  an  explosion  that  puz- 
zles us  considerably.  We  subjoin  our 
explanation,  which  is  not  entirely  satis- 
factory to  ourselves.  If  any  of  our 
readers  have  a  more  rational  explanation 
to  offer  we  should  like  to  give  our  read- 
ers the  benefit  of  their  ideas.  The  let- 
ter reads: 

"We    have    a    peculiar    case    here    on 
which  we  should  like  to  have  your  opin- 
ion.    There    has   been   several    theories 
.advanced     here,   but   there   are     several^ 
points  in  the  case  that  seem  to  explode' 
them.      Engine   945    on    passenger    train 
was  standing  at  station,  when  an  explo- 
sion occurred  in  the  firebox,  blowing  al- 
most   all    of    the    fire    out    through    the 
grates  and   fire   door.     Engine   had   17S 
pounds   of   steam   at   time   of   explosion, 
and    when    smoke      and      steam    cleared 
away  in  cab,  engine  had  only  50  pounds. 
There   was   no   damage   done   to   engine 
and   another   fire   was   built   and   engine 
proceeded  on  trip  and  has  been  in  ser- 
vice  ever   since.     The   last   fire   was   put 
in  about  one  and  a  half  miles  from  where 
explosion    occurred,   blower   was    work- 
ing enough  to  take  up  smoke,  fire  door 
closed,   fire   was   rather   heavy,    but    not 
covered    with    green   coal.     Engine    has 
a   self-cleaning   front   end,   and   was   not 
choked     with     cinders.       Engine       not 
.^.'quipped  with  arch  pipes,  flues  were  not 
leaking,    result     of     the    explosion    was 
blower    broken    oft    in    front    end,    fire 
blown  out   of   firebox,   fire   door   blown 
open.     The  force  of  the  explosion  was 
down   and   to    the    left    side    of   engine. 
Now   the   question   is:   what   caused   the 
explosion  and  what  caused  this  loss  of 
13s  pounds  steam  pressure,  when  there 
was  no  leakage  in  boiler  or  firebox,  and 
engine  did  not  lose  any  water?  and  time 
was  not  over  three  minutes." 

[Our  theory  is  that  an  accumulation  of 
carbon  monoxide  gas  (CO)  formed 
in  the  upper  part  of  the  firebox  and 
became  mixed  with  the  quantity  of  oxy- 
gen necessary  to  produce  an  explosion 
gas,  which  exploded  through  contact 
with  the  fire.  The  shock  which  drove 
the  fire  through  the  grates  broke  the 
blower  in  the  smoke  box.  The  explo- 
sion would  induce  a  rush  of  cold  air 
into  the  firebox  and  through  the  tubes 
which  might  account  for  the  steam  go- 
ing down  so  suddenly. — Ed.] 


in  capacity  in  the  world,  driven  by  gas 
engines,  and  will  furnish  power  for  op- 
erating' all  the  street  railways  in  San 
Francisco  and  vicinity. 

This  important  sale  by  a  company, 
which  has  been  building  alternating  cur- 
rent machinery  for  so  short  a  time,  is  a 
cause  for  congratulation.  It  is  due  in 
part  to  the  fact,  as  announced  several 
months  ago,  that  the  Crocker-Wheeler 
Company  is  the  American  licensees  of 
Brown,  Boveri  &  Cie,  the  celebrated 
Swiss  electrical  engineers. 


\'ery  few  deadhead  passengers  have 
enjoyed  the  privilege  of  riding  on  the 
I'wcntieth  Century  Limited  of  the 
New  York  Central  &  Lake  Shore  lines, 
but  passes  used  to  be  issued  to  a  select 
few.  A  new  rule  for  the  New  Year  re- 
quires that  every  one  riding  on  that  tram 
must  pay  cash.  It  is  difficult  finding 
through  trains  on  these  lines  nowadays, 
that  carry  common  passholdcrs. 


-ehe  BARRETT 

GEARED  RATCHET  CAR 

JACKS 

No.  29  2.', ToDB Capacity. 
No.  30.  35  Tuns  Capacity. 
IMPUOVED  QUICK 
ACTINU  JACKS 
for  ttiu  rapid  handling  of 
Empty  or  Loaded  Cars 
and  Coaches  and  for  Lo- 
comotives. 

Easy  to  Operate,  and 
thi-y  liave  no  intricate 
part*  or  complicated  feat- 
ured. Have  all  the  sim- 
plicity of  the  ordinary 
LiviT  Jacli,  and  are  more 
reliables  anil  better  adapted 
to  car  work  than  either 
Hydraulic  or  Screw  Jacks. 
Send  for  Special 
Bulletin  "L" 

MAI>E    ONLY    BV 

THE  DIFF  IV14NIFACTI)RING  CO. 

Works:  Allegheny,  Pa.  PITTSBURQ,  PA. 

Fairbanks,  Morse  &  Co.,  Chicago, 
Agents  for  Itailriiud  Dept. 

A 


Ihe  Commercial  Acetylene  Company's 
storage  system  has  been  installed  on   a 
number  of  railroads.     The  quality  of  this 
light  is  such  that  it  more  nearly  resem- 
bles  sunlight   than   any    artificial   illumi- 
naiit  that  we  know.     The  gas  is  carried 
in  a  tank  under  the  car  and  it  is  piped 
to  the  burners  in  the  usual  way.  There 
are  two  sizes  of  storage  tanks  used,  the 
larger  one  is  20>ixi24  ins.  This  will  hold 
3,500  cu.  ft.,  and  the  smaller  size  16x102 
ins.   will  hold   1.900  cu.   ft.   of  acetylene. 
The  complete  equipment  for  a  car  is  one 
tank,   one   pressure   reducing   valve,    one 
pressure    gauge    and    one    filter,    all    of 
which   are   under   the    car.     A    very    re- 
markable instance  is  given  in  the  com- 
pany's catalogue  of  a  C.  R.  I.  &  P.  chair 
car    lighted    with    acetylene,    which    was 
in   one   of  the   many   trains   shut   out   of 
Kansas   City  for   about  ten   days   during 
the  floods  which  took  place  there  in  the 
summer  of  1903.    This  car  was  lighted  all 
the   time  of  its   detention   while   candles 
and    lanterns    had    to    be    used    in    other 
cars  in  the  same  train.    Among  the  num- 
ber   of    roads    using    acetylene    may    be 
mentioned  the  Great  Northern  of  Can- 
ada, the  Delaware,  Lackawanna  &  West- 
ern,  the   El    Paso   &   Southwestern,   the 
New  York,  New  Haven  &  Hartford  and 
the     Central    South    African     Railways. 
Many  others  have  partial  installations. 


Electrical  Generators  Driven  by  Gas 
Engines. 

The  California  Gas  &  Electric  Cor- 
poration, San  Francisco,  Cal.,  has  just 
placed  an  order  with  Crocker-Wheeler 
Company,  Ampere,  N.  J.,  for  three  4,000 
kw.  capacity,  revolving  field  alternating 
current  generators  to  be  driven  by  5,400 
h.p.  gas  engines  built  by  the  Snow  Pump 
Co.     These   generators   are   the   largest 


The  secretary  of  the  American  Rail- 
way Master  Mechanics'  Association  has 
succeeded  in  obtaining  from  railway 
companies  sufficient  money  to  defray  the 
expenses  of  the  first  series  of  tests  of 
locomotive  draft  appliances.  Professor 
Goss,  who  is  supervising  the  tests,  will 
now  push  the  work  as  rapidly  as  possi- 
ble, so  that  a  report  of  the  progress 
made  may  be  ready  for  the  next  Master 
Mechanics'   convention. 


Shof^e': 
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Did  it  ever  occur  to  you  that  the  rea- 
son for  the  vast  passenger  business  done 
by  the  Lake  Shore  is  due  to  the  excel- 
lent accommodations  which  it  furnishes  ? 

Unexcelled  for  travel  between  Chicago, 
Toledo,  Cleveland,  Buffalo,  New  York, 
Boston  and  all  points  east  and  west. 

Insist  on  the  agent  furnishing  you  a 
ticket  reading  over  Lake  Shore. 

You  will  be  pleased  with  your  jour- 
ney. 

Ask  for  copy  of  "  Book  of  Trains.' 

4-J.  SMITH,  G.  P.  »»<1  T.   A.,  Cleveland,  O. 

Flexible  Spout 

Vertically  in  straight 
line.  Also  laterally. 
The  latest  Improve- 
ment to 

Poage  Water 
Columns 


American  Valve  and  Meter  Company 

CINCINNATI,   OHIO. 

SEND  FOR  CATALOGUK ~t > 
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Photographs 

of  Locomotives  fioTii  raihv:iys  nil  over  I  In 
Hlobe.  The  Lar^jest  collection  (jh  cuilli.  over 
10,000  varieties  ot  Locomotives,  cars  niul  trains 
I  rom  American.  British,  l-'ieiicli,  Cermfin.  Ital- 
ian, etc  .  etc..  railways.  Samples6xS  inches,  2.^ 
cents ;    8xio    inches,    ;6   cents,    postage    paid. 

ILLUSTRATED   PRICE   LIST  FREH 

THE     LOCOMOTIVE     MAGAZINE 

Full  of  railvi^ay  pictures  and  inlornialidii. 
6  cents  a  copy,  postage  paid. 

SJCNI)    IJIKIXI      JO 

Locomotive    Publishing    Co.,    Ltd. 

The  World's  Railway  Photographer 
.3  Amen  Corner,  Paternoster  Row,  London,  H.  C. 

Now  York  AgcntH.  The  Dcri-y  rolliml  (Jo..  ViSd  B'way 
liOudou  Agent,  Ujiihviiy  luid  T^oconiotive  Kngincering 


Handy  Folding 

PILOT  COIPLER 


A  safe  and  rveat  construc- 
tion for  front  ends  of  road 
locomotives 

Handy  Car  Equipment  Co. 

Old  Colony  Building 
Chicago 


Up  To       |:.,.. 

Date 

and''     I , 
Reliable  T ' 


iwEBSTERS 


It  is 
Thebest 
I        for 
Home 
Schools  Office 


DlCTIONARr 


INTERNATIONAL 


Includes  in  the  Ne^v  £l,dition 

25,000  NE.W  WORDS,  Etc, 
New^  Garetteer  of  the  World 
New^   Biographical   Dictionary 

Edited  by  \V.  T.  HARUIS,  Ph.D.,  LL.D., 

r.  S.  t'oiunussioner  of  Education. 
2380  Quarto  Pages.        5000  Illustrations. 

New  I'iatca.  Ki.  !i  nin-lltiir^. 


AiRft  Webster's  Collegiate  Dictionary  w.,h 

1  lie  pages.     HOO  Illustrations.     Size  :  7xX0x2Hi"- 

^  Special  Thin  Paper  Edition  De  Luxe 

Pnntfd  fn>in  a.imt>  pl;ilt.-fi  as  ri-gular  i-ditinn.     It  has 
liinp  covers  and  round  curners.     Kiz.t-  :  63^s8_g-(i  i.,_ 

FREE,  "A  Testin  Pronunciation,"  instnirt- 
ive  and  Cdtertuining.     Al.so  illuBlratt-d  pamphlets. 

G.  6  C.  ME.RRIAM  CO. 

Publishers,  Springfield,   Mass. 


Two  Educations. 

"iivcry  person  has  two  educations," 
said  Gibbon;  "one  which  he  receives 
from  others,  and  one,  more  important, 
which  lie  receives  for  himself."  Of  the 
two  kinds  of  education  to  which  the 
noted  historian  referred,  the  one  given 
by  a  man  to  himself  is  the  more  im- 
portant because  he  has  the  translating 
of  his  own  experience  and  other  peo- 
ple's ideas  into  the  language  of  his  own 
daily  life  and  actions.  There  are,  how- 
ever, the  two  educations,  and  one  of 
tlicni,  the  one  you  receive  from  others, 
must  come  very  largely  from  the  books 
you  read,  because  you  cannot  in  the  natu- 
ral courst  of  events,  meet  with  as  many 
people  in  your  life  as  are  capable  of 
instructiiig  you.  You  very  greatly  en- 
large your  acquaintance  if  you  read  the 
writings  of  others.  You  get  close  to 
those  who  are  far  away  and  you  draw 
upon  the  experience  of  those  who  have 
lived  before  your  time.  All  these  peo- 
ple, those  yqu  know  personally  and 
those  you  know  through  tlie  medium  of 
the  printed  page,  all  help  to  give  you  one 
of  your  educations,  then  you  must,  your- 
self, see  to  the  value  of  the  second.  \Vc 
present  for  your  consideration  a  list  of 
helps  in  the  education  which  you  must 
sot  from  others. 

The  first  on  the  list  is,  of  course, 
Railway  and  Locomotive  Engineering, 
a  practical  journal  of  railway  motivt 
power  and  rolling  stock.  It  costs  only 
$2.00  a  year,  and  is  well  worth  thr 
money,  and  besides  the  paper  is  a  wel- 
come visitor  in  every  household.  Let 
your  wife  and  children  see  it. 

"Twentieth  Century  Locomotives," 
.\ngu5  Sinclair  Co.,  deals  comprehensive 
ly  with  the  design,  construction,  repair- 
ing and  operating  of  locomotives  and 
railway  machinery.  First  principles  are 
explained.  Steam  and  motive  power  is 
dealt  with;  workshop  operations  de- 
scribed, valve  motion,  care  and  manage- 
ment of  locomotive  boilers,  operating 
locomotives,  road  repairs  to  engines. 
blows,  pounds  in  .simple  and  compound 
engines ;  how  to  calculate  power,  train 
resistance,  resistances  on  grades,  etc. 
Shop  tools  explained.  Shop  receipts, 
definitions  of  technical  terms,  tables, 
etc.  Descriptions  and  dimensions  of  the 
various  types  of  standard  locomotives. 
The  book  is  well  and  clearly  illustrated 
and  is  thoroughly  up  to  date  in  all  par- 
ticulars, fully  indexed.  Just  off  the  press. 
Price,  $3.00. 

"Locomotive  Engine  Running  and 
Management,"  by  Angus  Sinclair,  is  an 
old  and  universal  favorite.  A  well-known 
general  manager  remarked  in  a  meet- 
ing of  railroad  men  lately,  "I  attribute 
much  of  my  success  in  life  to  the  inspira- 
tion of  that  book.  It  was  my  pocket 
companion  for  years."  We  sell  it  for 
$2.00. 

"Practical  Shop  Talks."     Colvin.     This 


is  a  very  helpful  book,  combining  in- 
struction with  amusement.  It  is  a  par- 
ticularly useful  book  to  the  young  me- 
chanic. It  has  a  stimulating  effect  in 
inducing  him  to  study  his  business.  The 
I)ricc  of  it   is  50  cents. 

"Examination  Questions  for  Promo- 
tion." Thompson.  This  book  is  used 
by  many  master  mechanics  and  travel- 
ing engineers  in  the  examination  of  fire- 
men for  promotion  and  of  engineers  like- 
ly to  be  hired.  It  contains  in  small  com- 
pass a  large  amount  of  information 
about  the  locomotive.  Convenient  pocket 
size.  We  cordially  recommend  this 
book.     The  price  is  75  cents. 

The  1904  Air  Brake  Catechism.  Con- 
ger. Convenient  size,  202  pages,  well 
illustrated.  Up  to  date  information  con- 
cerning the  whole  air  brake  problem,  in 
question  and  answer  form.  Instructs  on 
the  operation  of  the  Westinghouse  and 
the  New  York  Air  Brakes,  and  has  a 
list  of  examination  questions  for  engine- 
men  and  trainmen.  Bound  only  in  cloth. 
Price,  $1.00. 

"Compound  Locomotives."  Colvin. 
This  book  instructs  a  man  so  that  he 
will  understand  the  construction  and 
operation  of  a  compound  locomotive  as 
well  as  he  now  understands  a  simple  en- 
gine. Tells  all  about  running,  break- 
downs and  repairs.  Convenient  pocket 
size,  bound  in  leather,  $1.00. 

"Catechism  of  the  Steam  Plant." 
Hemcnway.  Contains  information  that 
will  enable  a  man  to  take  out  a  license 
to  run  a  stationary  engine.  Tells  about 
boilers,  heating  surface,  horse  power, 
condensers,  feed  water  heaters,  air 
pumps,  engines,  strength  of  boilers,  test- 
ing boiler  performances,  etc.,  etc.  This 
is  only  a  partial  list  of  its  contents.  It 
is  in  the  question  and  answer  style.  128 
pages.     Pocket  size.     50  cents. 

"Care  and  Management  of  Locomo- 
tive Boilers."  Raps.  This  is  a  book  that 
ought  to  be  in  the  hands  of  every  person 
who  is  in  any  way  interested  in  keeping 
boilers  in  safe  working  order.  Written 
by  a  foreman  boilermaker.  Also  con- 
tains several  chapters  on  oil  burning  lo- 
comotives.    Price,  50  cents. 

"Locomotive  Link  Motion."  Halsey. 
.\ny  person  who  gives  a  little  study  to 
this  book  ceases  to  find  link  motion  a 
puzzle.  Explains  about  valves  and  valve 
motion  in  plain  language,  easily  under- 
stood.    Price,  $1.00. 

"Machine  Shop  .-Vrithmetic."  Colvin 
and  Cheney.  This  is  a  book  that  no  per- 
son engaged  in  mechanical  occupations 
can  afford  to  do  without.  Enables  any 
workman  to  figure  out  all  the  shop  and 
machine  problems  which  are  so.  puzzling 
for  want  of  a  little  knowledge.  We  sell 
it  for  50  cents. 

"Firing  Locomotives."  Sinclair.  Treats 
in  an  easy  way  the  principles  of  com- 
bustion. While  treating  on  the  chemistry 
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of  heat  and  combustion,  it  is  easily  un- 
derstood by  every  intelligent  fireman. 
The  price  is  50  cents. 

"Skeevers'  Object  Lessons."  Hill.  A 
collection  of  the  famous  object  lesson 
stories  which  appeared  in  this  paper  sev- 
eral years  ago.  They  are  interesting, 
laughable,  and,  best  of  all,  they  are  of 
practical  value  to-day.     $1.00. 

"Stories  of  the  Railroad."  Hill.  Best 
railroad  stories  ever  written.  Those  who 
have  not  read  these  stories  have  missed 
a  great  literary  treat.     $1.50. 

"Standard  Train  Rules."  This  is  the 
code  of  train  rules  prepared  by  the 
.American  Railway  Association  for  the 
operating  of  all  trains  on  single  or 
double  track.  Used  by  nearly  all  rail- 
roads. Study  of  this  book  would  pre- 
vent many  collisions.     Price,  50  cents. 

"Mechanical  Engineers'  Pocket  Book." 
Kent.  This  book  contains  1,100  pages 
6x3^  inches  of  closely  printed  minion 
type,  containing  mechanical  engineering 
matter.  It  ought  to  be  in  the  bookcase 
of  every  engineer  who  takes  an  interest 
in  engineering  questions.  We  use  it  con- 
stantly as  a  reference  for  questions  sent 
to  us  to  be  answered.  Full  of  tables  and 
illustrations.     Morocco  leather,  $5.00. 

"Locomotive,  Simple,  Compound  and 
Electric."  Reagan.  An  excellent  book 
for  people  interested  in  any  kind  of  lo- 
comotive. It  will  be  found  particularly 
useful  to  men  handling  or  repairing 
compound  locomotives.  It  is  the  real  lo- 
comotive up  to  date.     $2.50. 

Railway  and  Locomotive  Engineer- 
ing.    Bound  volumes.     $3.00. 


An  Inside-Connected  Locomotive  for 
Purdue  University. 
Negotiations  have  been  completed 
whereby  Purdue  University  is  to  re- 
ceive from  the  New  York,  New  Haven 
&  Hartford  Railroad,  through  the 
courtesy  of  Mr.  Samuel  Higgins,  gen- 
eral manager,  the  historic  locomotive 
"Daniel  Nason."  A  few  years  ago  the 
University  interested  itself  in  securing 
from  railways,  samples  of  such  classes 
of  locomotives  as  are  now  being  super- 
seded by  machines  of  more  modern 
construction,  its  purpose  being  to  pre- 
serve as  museum  exhibits  types  of  de- 
sign which  were  in  danger  of  becoming 
e.xtinct.  As  a  result  of  this  plan,  a  num- 
ber of  valuable  relics  are  already  upon 
its  grounds.  From  the  beginning  of 
this  movement,  an  eflfort  has  been  made 
to  secure  a  representative  of  a  type 
which  was  common  throughout  New 
England  thirty  years  ago,  namely,  an 
eight-wheeled  engine  having  cylinders 
inside  the  frames  connecting  with  the 
crank  axle.  This  effort  has  now  been 
crowned  with  success.  The  "Daniel 
Nason"  is  said  to  have  been  built  in 
1858.      It   was   exhibited   in    Chicago   in 


1893  and  has  since  been  held  as  a  relic 
at  Roxbury,  Mass.  The  engine  weighs 
about  twenty-five  tons,  is  complete 
with  its  tender  and  w-ill  be  shipped  to 
the  University  at  Lafayette,  Indiana, 
upon  its  own  wheels. 

The  University  is  also  to  become  the 
custodian,  on  behalf  of  the  same  rail- 
way, for  a  stage-coach  passenger  car 
which  is  said  to  have  been  placed  in 
service  in  1835.  It  consists  of  the  body 
of  a  stage-coach  suspended  over  a  sim- 
ple railway  truck  by  means  of  thor- 
ough-braces. It  will  seat  inside  and  on 
its  top  about  twenty  persons. 


lesides    AQHTON  LOCOMOTIVE 

Aoii  1  \^n  sxe;^m  gages 


Duplex  Air  Gages 
Gagfe  Testers 
Blow-off  Valves 
Chime  Steam  WWstles 
Pop  Valves 

L   OF   A    SUPERIOR    QUALITY 

Catalo/i^e  L  on  Application 

The  Ashton  Valve  Company.  r.L/.r5i'«.**'"*' 


Facts  About  Panama. 

I  notice  on  page  No.  542  of  your  De- 
cember number  a  communication  from 
K.  Y.  Z.,  which  gives  a  very  wrong 
idea  of  the  conditions  at  Panama — from 
which  place  I  have  just  returned.  There 
are  occasional  cases  of  yellow  fever 
brought  there  from  other  parts  of  South 
.America,  but  during  the  last  five  years, 
during  which  I  have  known  about  the 
health  of  the  Isthmus,  there  has  been 
no  epidemic  of  any  kind,  except  an  un- 
usual prevalence  of  small  pox  due  to 
neglect  of  vaccination  among  the  poor 
There  are  malarial  diseases,  as  in  all 
tropical  countries,  but  those  who  live 
prudently  do  not  suffer  more  than  in 
many  parts  of  the  United  States.  The 
Canal  Commission  has  already  accom- 
plished excellent  results  in  sanitation, 
and  has  a  large  force  engaged  in  that 
work. 

As  to  wages,  the  accuracy  of  your 
correspondent's  statements  may  be 
judged  from  this  table  of  wages,  paid 
by  the  Panama  R.  R.  Co.  in  U.  S.  Gold: 
Locomotive        engineers,       per 

month    $157.50 

Blacksmiths,     machinists,     etc.. 

per  day  4.50 

Of  course  it  is  best  for  men  to  secure 
certainty  of  employment  before   going 
to  the  Isthmus,  as  the  supply  has  been, 
so  far,  quite  equal  to  the  demand. 
Charles  Paine, 

General  Manager,  Panama  Railroad. 


Of  all  the  catalogues  of  tap  and  die 
makers,  which  come  to  our  office,  per- 
haps the  illustrated  catalogue  of  the  J. 
M.  Carter  Tap  and  Die  Company,  of 
Pawtucket,  R.  I.,  is  the  most  easily 
singled  out.  To  begin  with  the  cata- 
logue has  a  good  index  at  the  beginning 
and  the  next  few  following  pages  il- 
lustrate and  describe  the  various  forms 
of  screw  threads,  which  are  used.  These 
are  the  V  thread.  United  States  Stan- 
dard, Whitworth  (English),  the  Carriage 
bolt  thread,  the  29°  Acme  standard  and 
the  International  and  French  (metric) 
thread.  Then  comes  a  complete  illus- 
trated array  of  all  the  various  taps  and 


Brass,  I^  in.,  $6.00  net 


HOMESTEAD 

STRAIGHTWAY 

LOCOnOTIVE 

Biow-off  Cocks 

IRON  BODY.  BRASS  PLUG 
Turns  easily,  but  when  closed 
valve  is  forced  tightly  to  seat 

Homestead  Valve  Mfg.  Co., 

PITTSBURGH,  PA.,  U.S.A. 


Iron  Body,  Brass  Pliip;,ll^in.,  $4.00  net 


American  Locomotive 
Sander  Company 

13m  &  Willow  Sts.,  Philadelphia,  Pa. 

Proprietors  and  Manufacturers. 

Lbaoh,  Shkrbitrnk,  Dean,  ^ANT^PDO. 

Houston,  "Shb"  and  CrrnTis         «J/VJ.1JU»EIV<J 
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GREATEST  AIR  BRAKE  BOOK  EVER  PUBLISHED 


Modern  Air  Brake  Practice 

ITS    USE    AND    ABUSE 

By  frank  H.   DUKESMITM 

Patentee  of  the 
Dukesmlth  A  1  r  - 
Brake      Release 

3lij:nal. 


With  yuestions 
and  Answers 
for  Locomotive 
Engineers  and 
Electric  Motor- 


300  pages,  fully 
illustrated, 
fully  indexed 
and  cross  in- 
dexed. 

Price.  $1.50 

TESTinONIALS— PRES5   REVIEWS 

The  Wf8TIN01I<)Use  Ant  Brake  Co. 

riUsliurg,  I'll.,  Jan.  22,  1904. 
F.  H.  Dukesmitb, 

Dear  Sir:  I  deBire  to  eoiifiratuliite  yim  cm  the  thorough 
manner  in  which  you  havi'  descrihid  llie  Wcstinghouse 
Air  Brake  in  your  iiinv  book  of  liistnictiou.  "  ^todeni 
Air  Brake  Prat-tice,  Its  Vfv  :ui(l  Abuse,"  as  your  style  f>f 
writing  is  so  remarkably  clear  that  any  railroad*  man 
can  easily  comprehend  it.  Yours  very  truly, 

Walter  V.  Turner. 

"  Modem  Air  Brake  Practice,  Its  ITse  and  Abuse,"  by 
K.  H.  Dukesniith.  We  consider  it  the  simplest  and  most 
comprehensive  document  ever  published  on  this  subject, 
and  believe  it  will  be  recognized  as  a  standard  authority 
on  this  question.— Switcli!»iei»'s  Juurnal,  June,  '04. 

Bellevue  0.,  Nov.  1.  '04. 
Mr.  F.  H.  Dukesmith, 

Dear  Sir  :  After  haviufr  read  your  hook,  "  Modern  Air 
Brake  Practice,"  I  take  nleasure  In  recommending  it  as 
the  most  complete  I  have  ever  read,  taking  the  subject  as 
you  do  in  three  sections— Section  1,  explaining  tlie 
clitlerent  parts  of  e*iuipment  and  their  duties;  Sections, 
explaining  their  various  defects  arising  from  the  use  and 
:ibuse  of  ei|uipmeiit,  and  tiieir  remedies;  Section  3, 
devoted  to  the  pliilosophy  of  air  brake  handling— in 
this  way  malting  tlie  subject  coucise  and  in  a  manner  in 
which  even  a  beginner  may  receive  a  thorough  knowl- 
edge. Youre  very  Iitily, 

R.  Hn!r.HousF, 
Foreman  X.  Y.  C.  &  St.  L.  R.  R. 

We  have  no  hesitaticm  in  recommending  this  valuable 
work  to  any  of  our  readers  wlio  may  be  interested  in  tliis 
important  branch.— Railway  Carmen's  Journal, 
June,  '04. 

A  useful  book  for  railway  men  and  mechanics.— The 
Canadian  Engineer,  June,  '04. 

Sent  prepaid  to  any  address  in  the 
world  on  receipt  of  price,  $1.50,  We 
guarantee  to  return  your  money  if  the 
book  is  not  as  represented.  Catalogue 
free.     Address 

[FREDERICK  J.  DRAKE  &  CO. 

Publishers  of  Self>EducationaI 
Books  for  Mechanics 

219   EAST   HADISON    ST..   CHICAGO 


Computers 

TreLln      R^eslstarvce     Connpvjter     a^nd 
Locomotive  TractJve-Power  Computer 


Each  Computer  is  in  a  neat  folding,  leather-cov- 
ered case.  One  side  gives  formula  and  directions 
for  use.  The  other  side  has  a  graduated  circle 
upoulwhich  turn=  a  graduated  card  disc. 

Ca>.rv    be    AdKisted    lr\    &    Moment 
to  GlvelResult  Without  Calculation 

THIS   OFFICE 

Price.  $1.00  Ea.ch 


liob.s  made  by  this  concern,  .'\ftcr  which 
;in'  llic  dies,  die  holders,  stocks,  t-tc,, 
and  the  sets  of  taps  and  dies  put  up  in 
h.irdwood  cases.  There  is  a  very  grc.it 
variety  to  choose  from  and  the  inform:i- 
lion  given  concerning  each  is  complete. 
The  firm  will  be  happy  to  send  this  cata- 
logue to  those  who  are  interested 
enough  to  write  to  them  for  a  copy. 


i^  drawing  a  couple  of  flat  cars  behind 
it,  loaded  with  construction  material, 
there  is  a  little  whiflf  of  steam  seen  con- 
tinually coming  out  from  under  the  last 
car,  just  like  the  way  you  see  it  from 
the  last  Pullman  on  the  "limited,"  and 
it  almost  looks  as  if  those  old  construc- 
tion flat  cars  were  actually  steam  heated 
by  the  little  engine  with  the  trombone 
smoke   stack. 


Latest  New  Year's  Style  in  Smoke- 
stacks. 
The  engine  here  illustrated  is  a  real 
steam  machine  of  iron  and  steel  and  does 
its  day's  work  like  everything  else  on  a 
railroad.  If  you  were  so  much  as  to 
say  "freak"  to  this  little  engine  it  would 
snort  with  indignation,  because  the  beau- 
tiful curve  of  its  smoke  stack  and  the 
down  draught  pipe  to  the  front  footplate 
do  not  form  a  disguised  attempt  to 
make  the  engine  consume  its  own  smoke 
nor  burn  its  own  cinders  over  again.  The 
exhaust  steam  and  the 
products  of  combustion 
strike  the  center  of  the 
track  every  time. 

Some  people  thought 
that  an  ingenious  idea  had 
been  worked  out  whereby 
the  engine  was  compelled 
to  drop  its  cinders  along 
the  right  of  way  as  it  went 
along,  and  so  became  a 
sort  of  self-ballaster,  but 
this  is  not  the  case,  and  as 
it  is  a  hard  coal  burner,  it 
does  not  have  many  smoke 
box  cinders  to  give  away. 
The  truth  is,  this  engine 
was  once  a  gay  little  pufifer 
on  the  Manhattan  Elevated 
in  New  York  and  used  to 
run  along  on  the  structure, 
looking  in  at  second-story 
windows,  but  now  it  has 
got  down  to  cellar  level 
in  the  Subway  and  its 
smoke  stack  has  a  crook  in  it  like  front 
end  of  a  trombone. 

"Circumstances  alter  cases,"  and  this 
engine  proves  the  rule.  A  steam  lo- 
comotive is  very  useful  now  and  then 
even  on  an  electrically  operated  tunnel 
railway.  This  engine  has  had  its  smoke 
stack  altered  so  that  when  it  works  in 
the  New  York  Subway  its  steam  and 
smoke  or  soot-laden  water  will  not  be 
driven  against  the  white  tunnel  roof.  The 
little  engine  is  occasionally  allowed  in, 
but  it  must  not  disfigure  the  walls  or 
ceiling  of  the  tunnel,  and,  generally 
speaking,  must  be  on  its  good  behavior, 
though  it  does  occasionally  snort  and 
spit  at  the  third  rail  with  its  return  flue 
smoke  stack,  but  that  is  perhaps  natural 
in  a  steam  engine  and  may  be  forgiven. 
When  running  forward  this  engine  can 
do  what  few  other  locomotives  can  do — 
it  can  run  over  its  own  smoke.    When  it 


Rfaking  a  tool  for  one's  own  use,  try- 
ing and  testing  it  in  one's  own  shop, 
and  improving  it  up  tn  the  selling  point 
— that  is  the  way  the  Bccker-Brainard 
Milling  Machine  Company,  of  Hyde 
Park,  Mass..  evolved  their  Cutter  and 
Reamer  Grinder.  This  machine  is  de- 
signed to  sharpen  milling  cutters  of  all 
kinds  and  shapes.  It  is  heavy  enough  to 
do  away  with  all  vibration,  and  it  does 
not  require  special  fixtures  and  special 
shapes  oi  emery  wheels.  The  left  side 
of  the  machine  is  used  for  grinding  the 


CURIOf.S    El'FECT    OF    EI.ECTKIC    illiW.W 
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periphery  oi  cutters.  Those  with  holes 
are  slid  on  a  bar  and  those  on  shanks 
are  carried  on  centers  and  fed  with  the 
table.  The  right  side  is  used  for  grind- 
ing end,  side  and  angle  cutters.  A  neat 
little  circular  has  been  issued  by  the 
Becker-Brainard  Company,  describing 
these  machines  and  they  would  be  very 
happy  to  send  a  copy  or  give  other  infor- 
mation to  anyone  interested  enough  to 
write  to  them  on  the  subject. 


The  most  seasonable  appliance  this 
winter  in  the  Northern  States  is  the 
Priest  locomotive  flange.  Many  trains 
that  have  lagged  hours  behind  time 
would  have  been  punctual  had  the  flanges 
been  at  work  giving  the  leading  wheels 
an  unobstructed  path. 


Don't 
Hunter. 


talk     about     it.     trv-     it. — lohn 
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The  Southern  Railway  has  issued  a 
many  colored  poster  2  ft.  by  2  ft.  9  ins. 
showing  the  "Palm  Limited"  flying 
along  amid  the  infinite  variety  of  tropi- 
cal foliage  and  flowers  with  which 
Florida  is  always  associaled.  Through 
the  fronds  of  a  spreading  palm  can  be 
seen  one  of  the  niagnilicent  hotels  be- 
longing to  the  Florida  East  Coast  Hotel 
System,  and  amid  the  rigors  of  our 
northern  winter  we  can  only  envy  the 
hapjy  couple  on  the  rear  platform  of 
the  Pullman  on  their  way  to  rest  and 
enjoyment  in  the  sunny  South. 


International  Railway  Congress. 

The  committee  on  the  District  of  Co- 
lumbia to  whom  was  referred  the  House 
Joint  Resolution  granting  the  temporary 
occupancy  of  a  part  of  the  government 
reservation  in  Washington,  D.  C,  for 
the  American  Railway  Appliance  Exhibi- 
tion, reported  in  favor  of  passing  the 
resolution  and  the  exhibition  will  there- 
fore be  held  on  this  most  desirable  piece 
of  ground. 

The  International  Railway  Congress 
will  meet  in  the  United  States  for  the 
first  time  in  May,  190S.  in  the  city  of 
Washington,  D.  C.  This  distinguished 
body  is  composed  of  the  high  officials 
of  railways  throughout  the  world.  An 
invitation  for  its  meeting  in  this  coun- 
try was  extended  by  the  late  President 
McKinley,  through  Secretary  of  State 
Hay,  in  1900,  and  at  the  last  session  of 
the  Federal  Congress  an  appropriation 
was  made  to  defray  the  expenses  of  rep- 
resentatives thereto  of  the  United  States 
Government.  It  is  estimated  that  up- 
ward of  500  foreign  railway  officials  will 
be  in  attendance  upon  this  meeting. 


The  interesting  thing  about  a  Home- 
stead ^straightway  blow-ofif  cock  is  the 
fact  that  when  it  is  closed  the  plug  is 
forced  firmly  to  its  seat.  This  is  done  by 
what  is  called  a  traveling  cam  on  the 
top  of  the  plug.  Balancing  parts  are 
cut  in  the  plugs,  which  allow  steam  pres- 
sure to  predominate  on  the  greater  area 
of  the  top  of  the  plug,  and  this  holds  it 
gently  in  its  seat  when  open.  Home- 
stead valves  are  made  in  many  forms, 
such  as  three-way,  four-way,  stop  cock, 
angle  valves,  etc.  Write  to  the  Home- 
stead Valve  Manufacturing  Company,  of 
Pittsburgh,  for  catalogue  if  you  would 
like  to  see  how  the  plug  is  operated 
and  held  without  leak  in  the  open  and 
closed  positions. 


trolled  by  shippers  is  a  dangerous  means 
of  giv.ing  preference  to  favored  persons. 

The  operation  of  private  car  lines  is 
attended  by  many  evil  practices. 

Twenty-three  per  cent,  of  all  the  fa- 
talities of  the  year  on  the  railroads  re- 
sulted from  ten  accidents.  The  total 
number  of  accidents  was  10.800. 

Many  who  are  opposing  legislation 
giving  the  commission  more  power  in 
the  matter  of  maintaining  rates  persist- 
ently misrepresent  the  position  of  the 
commission. 

Laxity  of  discipline,  long  hours  of  la- 
bor, employment  of  inexperienced  men, 
overtaxing  facilities  for  handling  busi- 
ness and  the  influence  of  labor  unions 
are  among  the  causes  for  the  large  num- 
ber of  accidents. 


J.  A.  Fay  &  Egan  Co.,  of  Cincinnati, 
Ohio,  have  been  awarded  a  medal  at  the 
St.  Louis  World's  Fair,  on  the  fine  op- 
eration of  one  of  their  tools.  The  firm 
had  no  regular  exhibit,  but  some  of  its 
tools  were  shown  and  operated  by  other 
concerns,  while  exhibiting  their  various 
products,  to  do  which  required  some 
wood-working  tools.  It  proves  high 
quality  to  win  a  medal  on  a  tool  operat- 
ed by  others. 


Should 

'  M      y^^  Ask    yourself   the    ques- 

m  W       tion,  "  Why  should  /  read 

M       y^         the     Scientific     Amkri- 

#  O  CAN?" 

'  •  '       •  Because  you  cannot  keep 

abreast  with  the  world's  progress  without  it.  To 
keep  iu  touch  with  the  great,  throbbing  life  of 
to  day — industrial  and  commercial — you  must  be 
familiar  with  the  things  that  are  published  only 
iu  the  Scientific  American. 

The  world's  progress  in  science,  mechanics, 
engineering,  industry;  the  latest  inventions  and 
discoveries;  wireless  telegraphy,  automobiles, 
naval  progress— in  fact  everything  new  to  the 
world  appears  from  week  to  week  in  the 

Scientific 
American 


The  full  line  of  Barrett  Track  and  Car 
jacks,  and  about  forty  sizes  of  Barrett 
jacks,  for  all  lifting  purposes,  were  ex- 
hibited in  both  Transportation  and  Ma- 
chinery buildings,  at  the  St.  Louis  Ex- 
position, and  the  Duff  Manufacturing 
Company,  of  Pittsburgh,  Pa.,  who  are 
the  makers  of  these  jacks,  received  a  gold 
medal,  which  is  the  highest  award  in  its 
class,  on  the  assortment  of  jacks,  which 
embraces  many  sizes,  adapted  to  all 
classes  of  work,  and  which  also  in- 
cluded the  Barrett  Motor  Armature  Lift, 
the  Barrett  Pipe  Forcing  Jack,  the  Bar- 
rett Automobile  Jack,  and  the  Differen- 
tial Screw  Jacks.  The  highest  award 
was  given  for  Barrett  Jacks. 


Unjust  Private   Cars. 

We  have  frequently  commented  upon 
the  drainage  on  railroad  revenues  made 
by  private  car  lines.  Here  are  a  few 
lines  on  the  subject  taken  from  the  re- 
port of  the  Interstate  Commerce  Com- 
mission. Also  seasonable  remarks  on 
other  railroad  matters: 

The   terminal   railroad   owned  or  con- 


The  Pressed  Steel  Car  Company  has 
opened  an  office  in  the  South  and  Mr. 
L.  O.  Cameron  has  been  appointed  gen- 
eral sales  agent,  Southern  District,  with 
headquarters  at  Atlanta.  Mr.  Cameron 
will  have  charge  of  all  matters  pertain- 
ing to  the  sales  department  in  connec- 
tion with  railroads  and  manufacturing 
concerns  located  in  the  southern  terri- 
tory.   

The  Westinghouse  Electric  &  Manu- 
facturing Company,  through  their 
agents,  Messrs.  G.  &  O.  Braniff  &  Com- 
pany, of  Mexico,  has  been  awarded  the 
contract  for  all  the  electrical  apparatus 
to  be  installed  at  the  El  Oro  Mining 
and  Railway  Company,  El  Oro,  Me.xico. 
This  contract  amounts  to  nearly  $100,- 
000. 
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Cars  and  Carriages.  ;nc  the  luimes  coach,  chariot,  cart  and  a  was  a  development  of  the  humble  char- 
On  the  .■\niencan  continent  a  railway  srcat  variety  of  foreign  words  used  to  ette,  still  to  be  seen  in  Mexico,  in  Cen- 
train   is   composed   of   various    kinds    of  denote  a  wheeled  vehicle.  tral  Africa,  in  India  and  in  other  eastern 
cars,  day,  Pullman,  chair  and  a  great  va-  Tracing  the  growth  of  the  car   is  an  countries  that  have  been  little  influenced 
riety   of   freight   vehicles,   but   all   called  interesting  study.     Those  who  have  en-  by  progressive  tendencies. 
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cars.  In  Europe  and  other  parts  of  the  joyed  the  privilege  of  examining  Egyp-  For  long  centuries   the  car   remained 

world  they  have  carriages   and   coaches  tian  and  Assyrian  slab  sculptures  would  a  two  wheeled  vehicle,  the  four  wheeled 

for  passengers  and  wagons  for  freight,  notice  that  the  war  chariot  was  used  in  carriage    being    a    comparatively   recent 

Our   word    car   comes   from    shortening  those  early  periods  of  the  world's  his-  invention.     It  may  have  been  that   the 

the  word  carriage.  Besides  the  car  there  tory.     It  is  likely  that  the  war  chariot  fimeral   procession  for  Jacob  that  went 
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^out  of  the  land  of  Egypt  contained  four 
wheeled  vehicles,  but  history  gives  no 
information  to  this  effect,  as  sculpture 
down  even  to  Roman  times  tells  nothing 
about  the  development  of  the  car  repre- 
sented by  the  addition  of  another  pair 
of  wheels.  This  was  strange,  for  we  are 
told  that  Solomon  maintained  a  force  of 
1,400  chariots,  so  car  building  must  have 
been  a  familiar  art  in  Egypt,  which  was 
the  principal  seat  of  that  ancient  indus- 
try. 

When  Rome  became  rich  and  luxuri- 
ous the  riding  on  a  rough  two  wheeled 
chariot  must  have  been  regarded  as  too 
strenuous  a  pleasure,  for  four  wheeled 
vehicles  then  came  into  use  and  riding 
in  them  constituted  one  of  the  expensive 
luxuries  that  Romans  were  so  prone  to 
enjoy.  The  makers  had  'lot,  however, 
advanced  to  the  extent  of  using  steel 
springs  or  even  leather  hangers,  so  the 
lu.xury  of  carriage  riding  over  rough 
roads  must  have  had  modification. 

The  dreary  times  that  followed  the  de- 
cline of  the  Roman  Empire  saw  no  im- 
provement made  on  wheeled  vehicles. 
For  several  centuries  nothing  is  said  in 
history  about  wheeled  carriages,  and  al 
most  the  first  renaissance  of  the  carriage 
was  in  1475,  when  Frederic  III  attended 
the  council  of  Frankfort  in  a  magnifi- 
cently decorated  covered  carriage.  For 
a  few  centuries  afterwards  it  was  the 
property  only  of  kings,  queens  and 
princes,  and  from  them  it  gradually  ex- 
tended to  rich  people  of  every  degree. 

When  tramways  were  first  introduced 
into  Great  Britain  for  the  transportation 
of  coal  and  other  heavy  goods,  the  four 
wheeled  truck  came  into  use,  and  it  has 
gradually  expanded  into  the  so-ton  box 
car,  the  Pullman  sleeper  and  the  presi- 
dent's palace  on  wheels. 


be  next  to  nothing  with  a  well  construct- 
ed but  more  expensive  tunnel. 


Tunnel.   Ditch  or   Flume? 

The  Canadian  Pacific  Railway  have 
some  plans  under  consideration  for  get- 
ting water  for  their  locomotives,  and 
any  one  of  them  will  involve  a  consid- 
erable outlay  of  money.  On  the  Pa- 
cific division  of  that  road  there  is  a 
long  stretch  of  territory  where,  at  cer- 
tain periods  of  the  year,  water  of  any 
kind    is    hard   to   get. 

Last  summer,  in  British  Columbia, 
water  had  to  be  hauled  from  Green- 
wood and  Eholt,  because  the  usual 
sources  of  supply  failed.  The  propo- 
sition is  to  tap  Bear  or  Loon  lake  at 
what  is  called  Summit  Camp,  two  or 
three  miles  from  the  point  where  the 
water  is  to  be  used,  which  is  Eholt.  A 
tunnel  for  the  water,  if  driven  straight 
through,  would  cost  about  $15,000.  An- 
other plan  is  to  dig  a  ditch  and  so  bring 
the  water  down,  or  to  construct  a  flume. 
Either  of  these  plans  would  require 
something  over  three  miles  of  ditch  or 
flume  and  would  introduce  a  maintenance 
charge,   such    a   charge    would   probably 


Punching  Structural  Steel  for  Tenders. 

Tender  frames  are  almost  universally 
made  of  structural  steel  shapes,  chan- 
nels and  I-beams  being  most  commonly 
used.  The  punching  of  these  rolled 
shapes  is  done  in  various  ways  in  the 
different  shops  throughout  the  country. 

In  many  shops  the  effort  has  been 
made  to  do  the  punching  so  that  the 
axis  of  the  holes  shall  be  parallel  to 
the  web  of  the  rolled  sections,  and  of 
course  all  will  be  parallel  to  each.  As 
everybody  knows,  the  inside  of  the 
flanges  in  structural  steel  are  at  an 
angle  to  the  flat  level,  outside  of  the 
flange.  When  holes  are  punched  with 
axis  parallel  to  the  web,  there  is  gen- 
erally a  bevel-faced  die  put  on  the  lower 
jaw  of  the  punch  to  accommodate  the 
sloping  underside  of  the  flange.  In  ad- 
dition to  this  the  bottom  edge  of  the 
I-beam,  etc.,  has  generally  to  be  held 
in  toward   or  against  the  machine,   as 
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PUNCHING     I-BEAMS 

the  downward  stroke  of  the  punch  has 
a  tendency  to  cause  the  work  to  slip 
off  on  the  bevel  die  and  so  neces- 
sitate its  being  brought  back  into  line 
again.  This  method  of  punching  keeps 
the  rivets  quite  straight  when  other 
members  are  joined  to  the  steel  shape. 
In  one  of  our  leading  railway  shops 
we  recently  came  across  a  method  of 
working  by  which  the  punching  was 
done  without  reference  to  the  parallel 
idea  as  far  as  the  axes  of  the  holes  were 
concerned.  In  this  case  the  bevel  side 
of  the  flange  is  laid  flat  on  the  die  and 
the  descending  punch  encounters  the 
upper  surface  of  the  flange  at  an  angle. 
This  method  of  punching  causes  the 
holes  to  be  as  they  appear  in  the  illus- 
tration. A  reamer,  when  run  through 
before  rivets  are  applied,  somewhat 
modifies  the  angle  at  which  the  hole  is 
punched,  but  the  rivets  when  driven  are 
not  straight;  the  important  point,  how- 
ever, is  that  the  holes  of  the  I-beam  and 
the  plate  are  absolutely  in  register,  and 


as  the  rivet  is  made  to  fill  both  holes, 
and  as  there  is  no  vestige  of  a  shoulder 
at  the  point  of  union,  the  bending  of 
the  axis  of  the  rivet  is  not  thought 
important.  In  fact,  a  certain  advantage 
is  claimed  for  it,  and  that  is  that  the 
bent  rivet  lessens  the  strain  on  the  rivet 
heads,  and  the  punching  can  be  done 
without  any  specially  constructed  sup- 
ports or  apparatus  for  holding  the  steel 
I-beam  or  channel  in  place.  A  shearing 
punch  is  not  necessary,  but  the  face  of 
the  punch  should  be  flat  or  slightly  hoi 
low,  and  not  rounded. 


Signals  and  Signaling. 

BY    GEORGE    SHERWOOD    HODGINS. 

THE     STAFF      SYSTEM      ON     THE     QUEEN      & 

CRESCENT    ROUTE. 

The  electric  train  staflf  system  has 
not  been  generally  adopted  or  used  to 
any  extent  except  on  some  four  or  five 
roads  in  the  United  States;  notably 
among  these  roads  is  the  Queen  & 
Crescent  Route. 

The  staff  or  tablet  system  originated  in 
England,  and  is  extensively  used  in  that 
country  on  single  track  roads.  The 
Webb  &  Thompson  machine  was  the 
first  type  to  be  used  in  this  country,  and 
the  Queen  &  Crescent  was  among  the 
first  roads  to  put  these  machines  in  serv- 
ice. Within  the  last  four  years  a  new 
type  of  staff  machine  called  the  High 
Speed  Staff  Instrument,  designed  and 
patented  by  Mr.  T.  H.  Patenall,  of  the 
Union  Switch  &  Signal  Company,  is  in 
use  on  the  Cincinnati,  New  Orleans  & 
Texas  Pacific  Railway,  commonly  called 
the  Queen  &  Crescent.  The  object  of 
this  design  of  machine  was  to  reduce  the 
size  and  weight  of  the  staff,  so  that  ways 
and  means  could  be  provided  for  de- 
livering the  staff  to  trains  running  at 
high  rates  of  speed,  which  was  quite 
impracticable  with  the  original  design 
of  staff.  The  Queen  &  Crescent  Route 
was  the  first  road  to  install  and  operate 
this  high  speed  instrument. 

A  necessary  adjunct  for  the  success- 
ful operation  of  the  staff  system  under 
the  most  advantageous  conditions  is 
the  control  of  the  switches  at  the  ends 
of  the  block  by  interlocking  mechan- 
ism, as  this  keeps  traffic  in  motion  and 
trains  leaving  the  staff-block  limits  can 
be  quickly  turned  into  diverging  routes, 
if  necessary,  at  the  ends  of  staff  blocks. 
This  condition  exists  when  a  train  of 
inferior  class  is  using  the  staff  blocks 
on  close  time,  with  an  opposing  train 
of  superior  class  waiting  to  proceed. 

In  our  illustration.  Fig.  i,  the  case 
hanging  from  the  crane  with  a  cross 
at  the  bottom  is  the  rubber  tube  con- 
taining the  staff.  The  line  illustration. 
Fig.  2,  shows  the  method  by  which 
the  staff  case  is  locked  in  the  catcher, 
when  picked  up  so  as  to  prevent  it  from 
falling   out.     This   is   accomplished   by 
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a  small  pivoted  trigger  witli  Icctli  on 
it,  upon  which  a  dog,  in  the  form  of  a 
ratchet  works,  and  having  caught,  it 
holds.  The  catcher  itself  does  not  shut 
automatically  towards  the  gangway,  but 
is  drawn  in  by  hand  after  the  case 
is  picked  up,  and  the  case  is  then  taken 


electrical  device  for  handling  trains  on 
a  single  track  without  time  card  or  train 
orders.  The  responsibility  for  the  proper 
handling  of  the  train  rests  with  the  en- 
gineer on  the  head  engine.  This  sys- 
tem was  inaugurated  on  the  Raton 
mountain    between    Raton,    N.    M..    and 


FIG. 


1.      TRAIN    STAFF    IN    RUBBER    CASE     READY     TO 
ONCOMING     TRAIN— C,     N.     O.     &     T. 


BE 
P. 


PICKED     UP     BY 


from  the  delivering  arm  by  the  fireman 
under  the  supervision  of  the  engineer, 
the  engineer  being  held  responsible  for 
this  by  the  company's  rules. 

In  the  view  shown  in  Fig.  i,  where  the 
train  is  in  distance,  one  of  the  signals 
is  shown  at  "proceed"  and  the  other  at 
■'stop."  The  signal  in  the  proceed  po 
sition  is  the  interlocking  signal,  and  the 
signal  in  the  stop  position  is  the  train  or- 
der signal,  or  in  this  case  the  staff  signal, 
and  it  is  not  thrown  to  the  proceed 
position  until  the  engineer  is  enabled  to 
have  a  clear  view  of  the  staflf  signal. 
The  rules  on  the  Cincinnati,  New  Or- 
leans &  Texas  Pacific  require  all  train 
order  signals  and  automatic  signals  ti> 
move  in  sight  of  the  enginemen  of  an 
approaching  train;  the  interlocking  sig- 
nals are  the  only  signals  that  these 
rules  do  not  require  to  be  seen  by  en- 
ginemen to  actually  move.  This  is  why 
the  illustration,  taken  from  real  life, 
shows  this  signal  up;  the  operator,  hav- 
ing set  the  main  line  route  and  the 
signals  of  the  interlocking  system,  is 
seen  to  be  waiting,  before  dropping  the 
train  order  signal  or  the  staff  signal, 
until  the  train  approaches  closer.  These 
interlocking  and  train  order  signals  are 
of  the  normal  stop,  system  and  the  auto- 
matic signals  are  normal  proceed,  or  clear. 

THE    STAFF    SYSTEM    AS    IN    OPERATION    OVER 

THE     RATON      MOUNTAIN,     ON     THE 

A.,    T.    &    S.    F,    RAILWAY. 

The  train  staff  system,  as  used  on  the 
Atchison,   Topeka   &    Santa     Fe.     is     an 


Trinidad,  Colorado,  in  1901,  and  has  been 
in  successful  operation  ever  since.  The 
description  which  follows  was  furnished 
by  the  signal  department  of  the  A.,  T. 
&  S.  F. 

The    system    uses    an    absolute    and    a 


missive  system  uses  the  permissive  staff 
and  six  tickets.  These  are  used  for 
trains  ascending  grade;  seven  trains  can 
thus  be  run  through  the  same  block  al 
the  same  time,  the  six  leading  trains 
would  each  be  given  a  ticket,  and  the  last 
train  would  be  given  the  permissive  staff 
with  the  fluted  handle. 

The  stations  are  blocks,  each  about 
four  miles  apart,  each  intermediate  sta- 
tion having  two  staff  machines,  one  for 
each  direction.  These  stations  are  con- 
nected by  telegraph  and  telephones. 
There  is  a  system  of  signals  handled 
from  each  block  station  to  indicate 
whether  trains  are  to  come  up  the  main 
line  expecting  to  find  a  staff  ready,  or  to 
head  in  on  a  siding  to  meet  an  opposing 
train. 

The  staff  machines  are  arranged  so 
that  an  equal  number  of  staffs  must  be 
used  in  the  machine  of  each  block,  and 
when  one  staff  is  taken  out  another  can- 
not be  taken  from  either  machine  until 
this  staff  is  replaced  in  the  machine  it 
was  taken  out  of,  or  put  into  the  ma- 
chine at  the  opposite  end  of  the  block. 

The  permissive  staff  is  used  in  a  man- 
ner similar  to  the  absolute  staff.  When 
a  ticket  is  taken  out  with  the  permissive 
staff,  an  absolute  staff  cannot  be  taken 
out  of  either  machine  until  all  the 
tickets  and  the  permissive  staff  are  re- 
placed in  one  of  the  machines  at  either 
end  of  the  block.  There  is,  however, 
only  one  permissive  staff  and  six  tickets 
for  each  block.  As  the  permissive  staff 
and  tickets  are  always  sent  up  the  hill, 
the  permissive  staff  and  all  the  tickets 
are   returned   by   the  first  train   coming 
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permissive  staff,  the  absolute  staff  be- 
ing distinguished  from  the  permissive 
staff  by  the  handle  being  milled,  while 
the  handle  of  the  permissive  staff  is 
fluted.  The  absolute  staff  is  used  for 
trains   descending   the   grade.     The   per- 


down,  and  they  are  considered  as  equal 
to  an  absolute  staff. 

Each  station  is  provided  with  a  crane. 
and  the  staff  or  ticket  is  deposited  in  a 
rubber  pouch,  which  is  placed  on  the 
crane    ready   for   the   approaching   train 
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The  enginenien  on  the  heay  engine 
throw  off  the  pouch  containing  the  staff. 
which  they  Iiad  been  using,  and  catch 
the  staff  from  the  crane  at  the  station 
which  they  are  passing ;  the  engineer  im- 
mediately examines  the  staflf.  and,  if  he 
finds  it  is  a  staff  with  a  milled  handle, 
lie  knows  he  has  an  absolute  staff  and 
that  no  train  can  be  in  the  block  ahead 
or  following  him,  until  he  reaches  the 
next  station.  If  he  finds  he  has  received 
a  permissive  ticket,  he  expects  to  find 
a  train  ahead  or  following,  or  both. 
When  he  finds  the  permissive  staff  in 
the  pouch,  he  knows  there  must  be  a 
train  in  the  block  ahead,  but  there  can- 
not be  any  following,  as  the  last  sec- 
tion is  always  given  the  permissive  staff 
together  with  all  the  tickets  which  have 
not  been  used  and  sent  ahead  on  other 
trains. 
A  staff  "maintainer"  is  stationed  mid- 


finding  the  semaphore  with  both  arms 
horizontal,  the  crew  would  understand 
that  they  were  to  head  in  on  the  passing 
track;  if  the  lower  arm,  which  is 
green,  was  horizontal  and  the  re(^ 
arm  above  was  down,  the  crew  woul( 
understand  that  the  train  was  to  come 
up  the  main  line,  but  could  not  get 
a  staff  on  account  of  a  west-bound  train 
occupying  the  next  block.  If  the  block 
east  of  Lynn  was  clear,  the  operator  at 
Lynn  with  the  assistance  of  the  opera- 
tor at  Wootton  would  get  a  staff,  and 
place  it  in  the  interlocking  plant  which 
would  allow  him  to  drop  the  green  arm, 
and  the  east-bound  train  crew  would  un- 
derstand that  the  staff  .was  ready  and  in 
the   crane. 

When  a  train  enters  the  block,  the 
operator  makes  the  fact  known  to  the 
operator  at  the  other  end  of  the 
block,   bv    a    svstem    of    electric    signals 


and  no  train  leaving  the  opposing  sta- 
tion can  get  a  staff  until  lie  has  arrived 
and  delivered  his  staff. 

Trains  can  bo   liandlcd   with   the   staff 
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way  on  the  part  01  road  over  which  the 
staff  system  is  operated.  His  duties  are 
to  keep  the  lamps  and  signals  in  proper 
condition,  and  in  the  event  of  so  much 
train  movement  business  taking  place  in 
one  direction,  as  would  cause  an  accumu- 
lation of  train  staffs  at  either  end  of 
the  block,  he  can  unlock  the  staff  ma- 
chine, take  out  a  number  of  staffs  and  put 
them  in  the  machine  at  the  other  end  of 
the  block;  by  doing  so  he  evens  up  the 
staffs  at  each  end.  This,  however,  does 
not  often  occur.  There  are  36  staffs  in 
each  block,  and  as  many  as  36  trains  can 
be  moved  in  one  direction,  taking  all 
staffs  from  one  machine,  before  it  will 
be  necessary  to  send  any  staffs  back  to 
the   delivering   station. 

Each  station  is  provided  with  inter- 
locking signals,  and  these  are  operated 
from  the  staff  office.  Suppose  a  train 
was   approaching   Lynn    from    the    west. 


given  by  ringing  a  bell  ;  besides  this  he 
reports  the  train  in  the  usual  manner 
on  the  train  wire,  so  that  the  dispatcher 
also  has  a  record  of  it.  By  way  of  illus- 
tration, suppose  Lynn  rings  that  an  east- 
bound  train  is  in  the  block,  the  operator 
at  the  next  station  east,  which  is 
Wootton,  would  ring  for  a  staff  in  the 
block  east  of  him  and  would  be  given  a 
staff  by  operator  at  Morley,  who  would 
simply  have  to  touch  a  button  in  the 
staff  machine  to  do  so;  this  would  al- 
low the  operator  at  Wootton  to  remove 
a  staff,  provided  there  was  no  other 
staff  out  of  either  machine.  Otherwise, 
it  would  be  impossible  for  him  to  get 
a  staff,  and  the  train  would  have  to  wait 
until  the  block  was  clear  and  a  staff  re- 
placed in  the  machine. 

When  an  engineer  receives  an  abso- 
lute staff,  he  knows  positively  that  there 
cannot    be    another    train    in    the    block, 
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system  with  as  little,  if  not  less  delay, 
than  with  any  other  system.  This  wa> 
shown  by  Mr.  C.  W.  Clark's  special. 
January  27,  1904,  which  was  handled 
irom  Winslow  to  Chicago,  and  broke  all 
previous  records  over  the  Raton  moun- 
tain, where  the  staff  system  is  in  use. 

As  to  the  volume  of  business  whiclr 
the  staff  system  is  capable  of  handling, 
the  following  table  of  trains  handled  for 
a  period  of  ten  days  on  this  section  of 
the  A.,  T.  &  S.  F.  is  instructive: 

EAST  BOUND. 

Passeneer 30  trains.         238  cars. 

Freight  64  trains.       1,222  loads.       .■594  Mts. 

Engines,  li^ht  283 

WEST  BOUND. 

Passenger 30  trains.         252  cars. 

Frcigfht 92  trains.       2.502  loads.  60  Mts. 

Engines,  light  195 
Total  trains  694.    Average  trains  per  day  69.4. 

The  movement  of  trains  by  the  staff 
system  is,  on  this  road,  controlled  by 
the  dispatcher,  he  instructs  the  opera- 
tors when  to  put  trains  in  the  side 
tracks  to  meet  trains,  or  to  let  trains 
pass,  going  in  the  same  direction.  The 
dispatcher  has  to  watch  the  trains  close- 
ly to  see  that  freight  trains  do  not  in- 
terfere and  cause  delays  to  passenger 
trains,  but  the  safe  movement  of  alt 
trains  is  positively  assured. 


Unusual   Hue  for  the   Iron   Horse. 

The  Atlantic  &  Birmingham  are 
Iiainting  their  passenger  engines  red. 
l"he  tenders  are  also  red  and  so  are 
the   coaches,  and  altogether  the  entire 
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"Q  UAD   PLUC 

TRAIN     STAFF     CASE     MADE     OF     RUBBER 
HOSE— C.,     N.     O.     ft     T.     P 

train  is  striking  in  appearance.  Some 
\  ears  ago  a  writer  in  one  of  the  Eng- 
lish magazines  referred  to  some  en- 
gines of  that  color  on  one  of  the  well- 
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(known    railways    of    Gi'cat    Britain    as 
the  "Red  Racers  of  the  Midland." 

'I'lie  innovation  on  this  side  of  the 
Atlantic  may  give  an  opportunity  to 
some  newspaper  writer  who  always  re- 
fers to  a  lire  as  a  "conflagration,"  to 
•call  these  trains  the  "Ruby  Rushers  of 
the  A.  &  B."  We  incline  to  thiid<,  how- 
ever, that  such  things  as  first  cost,  du- 
rability and  the  advertising  advantages 
of  the  color,  will  be  very  closely  stud- 
ied  in   this   country   hcfcire   the   scmiluT 


platiurni  may  be  Used  by  l.idic,>>  and  gen- 
tlemen. 

In  both  the  observation  room  and 
smoking  rooms,  writing  desks  have  been 
provided,  and  in  the  observation  room 
there  are  book  shelves  and  stands  on 
which  the  current  periodicals  are  to  be 
found.  In  the  forward  end  of  the  cafe 
and  smoking  compartment  is  a  lounge 
abo\c  which  is  a  magnificent  mirror  sur- 
rounded with  a  frame  of  the  new  Tiffany 
illnmiiialod    .ctlasi;,    which    makes    one    of 
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iron  horse  of  to-day  puts  on  war  paint 
as  a  regular  thing. 


A    Composite   Observation    Car. 

What  may  be  called  a  new  departure 
in  the  way  of  design  and  internal  ar- 
rangement of  a  passenger  car,  has  been 
inaugurated  by  the  Chicago.  Milwau- 
kee &  St.  Paul  Railway,  in  some  new 
equipment  recently  purchased  from  the 
Barney  &  Smith  Car  Company,  of  Day- 
ton, Ohio. 

The  cars  are  called  composite  obser- 
vation cars,  and  the  idea  is  to  have  the 
smoking  compartment  placed  in  a  con- 
venient position  somewhere  near  the 
center  of  the  car,  thus  leaving  clear  the 
Tear  portion  which  is  really  the  obser- 
vation end.  This  arrangement  has  been 
made  so  that  the  observation  room  and 


the  most  pleasing  effects  that  has  ever 
been  produced  in  car  construction. 

The  lighting  arrangement  is  so  ar- 
ranged that  every  passenger  in  the  car 
is  provided  with  ample  light  for  reading. 
The  smoking  rooms  are  supplied  with 
specially  designed  exhaust  ventilators, 
which   rapidly  carry  away  the   smoke. 

The  carpets  have  been  woven  accord- 
ing to  special  designs  which  are  in  strict 
conformity  with  the  ornamentation  of 
the  car.  The  upholstering  in  the  obser- 
vation room  is  frieze  plush,  and  in  the 
smoking  room  Spanish  effects  in  leath- 
er have  been  used.  All  of  the  hard- 
ware, lamps,  etc..  were  specially  designed 
for  these  cars.  The  interior  woodwork 
is  St.  Jago  mahogany  with  inlaid  mar- 
quetry designs  of  line  and  ornament. 
Many  rare  woods  have  been  used,  among 
them   being-  Tulip.    ,\maranth.      Saffron, 


Olive,  Bo.xwood.  Satinwood,  Engli'^h 
Oak,  White  Holly,  Prima  Vera  and  Co- 
cobola.  These  rare  woods  have  been  in- 
laid in  the  figured  mahogany,  and  form 
a  beautiful  example  of  costly  and  elegant 
internal  car  decoration. 

The  exteriors  of  these  cars  are  painted 
with  the  standard  color  of  the  Chicago, 
Milwaukee  &  St.  Paul  road,  and  the) 
present  a  most  pleasing  appearance.  The 
art  glass  effect  in  the  windows  is  very 
effective.  Mr.  F.  A.  Miller  is  the  gen- 
eral passenger  agent  and  the  officials  of 
the  road  are  to  be  congratulated  on 
the  advent  of  the  composite  observation 
car  in  passenger  service. 


Winston  Tunnel  on  the  C.   0.   W. 

What  is  known  as  the  Winston  tun- 
nel on  the  Chicago  Great  Western  Rail- 
way is  situated  18  miles  east  of  Du- 
buque, Iowa,  and  passes  through  the 
bluffs  leading  away  from  the  Missis- 
sippi river.  It  measures  2,450  ft.  long 
and  the  interior  height  from  rail  to 
il'une  is  18  ft.  6  ins.  with  a  width  of 
about  16  ft. 

The  tunnel  was  driven  through  solid 
rock  and  was  finished  by  being  walled 
up  with  brick  backed  by  concrete.  There 
is  one  air  shaft  situated  about  800  ft. 
from  the  east  end.  It  is  64  ft.  deep 
and  is  6  ft.  in  diameter.  There  is  no 
artificial   means   of  ventilation. 

The  coal  used  on  the  engines  is  full  of 
sulphur,  which  gives  off  a  suffocating 
gas.  With  trains  of  960  tons  or  over  a 
double-header  is  used.  Westbound  trains 
usually  drift  through,  but  the  engines  of 
eastbound  trains  have  several  fires  put 
in  while  in  the  tunnel.  The  height  of 
the  stacks  and  the  shape  of  the  ceiling 
cause  the  gases  from  the  locomotive 
to  be  driven  down  round  engine  and 
train. 

Tn  getting  through  it  Is  the  usual 
practice  for  the  head  brakeman  to  ride 
on  the  pilot  where  he  encounters  the 
purest  air  there  is,  but  the  engineer 
and  fireman  generally  have  to  use 
waste  saturated  with  water  or  a  silk- 
covered  wet  sponge,  which  is  held 
over  the  mouth  and  nose.  This  keeps 
out  a  great  deal  of  gas,  but  the  heat  is 
intense. 

Tn  order  to  encourage  the  men  to 
meet  these  conditions  the  company 
have  appropriated  $100  to  defray  the 
cost  of  experimenting  with  any  device 
that  has  in  it  any  promise  of  success. 
The  object  is  to  reduce  the  tempera- 
ture in  the  immediate  vicinity  of  the 
engineer  and  fireman  and  to  keep  the  ■ 
gas  away  from  the  men.  The  device 
may  be  an  attachment  to  the  stack  or 
something  to  wear  over  the  face  or  a 
means  of  discharging  air  from  the  main 
reservoir  into  the  cab.  There  is  a 
chance  for  some  good  thinking,  and  the 
C.  G.  W.  stands  ready  to  try  the  ex- 
periment for  the  comfort  of  the  men 
and  will  pay  the  cost  up  to  $100. 
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-  A  Stop  Signal  Device. 

The  device  here  illustrated  is  the  in- 
vention of  Mr.  Thomas  Cairns,  a  loco- 
motive engineer,  who  lives  in  Auck- 
land, New  Zealand,  whose  letter  ap- 
pears in  our  general  correspondence 
colums.  He  says  he  was  stimulated  to 
get  out  this  patent  by  studying  the 
pages  of  Railway  and  Locomotive  En- 
gineering. 

The  apparatus  is,  briefly,  an  attach- 
ment to  a  regular  semaphore  signal. 
The  arm,  C,  in  the  illustration,  rises 
and  falls  as  the  semaphore  blade,  B, 
is  raised  and  lowered.  When  in  the 
stop  position  the  arm  C  is  horizontal, 
and  is  long  enough  to  engage  with 
the  projecting  handle  of  a  stop  cock 
on  the  train  pipe,  which  in  this  case 
has  been  carried  up  through  the  roof 
of  the  cab.  As  signals  are  not  always 
on  the  same  side  of  the  railway,  and 
as  a  locomotive  sometimes  travels 
back  along  the  same  line  of  rails,  the 
extension  of  the  train  line  to  the  roof 
of  the  cab  is  fitted  with  a  branch  pipe 
and  a  stop  cock  is  thus  placed  on  each 
side   of  the  cab. 

In  the  event  of  a  "run  past,"  the 
handle  of  the  stop  cock  J,  on  top  of 
the  cab,  would  be  suddenly  struck  back 
by  the  projecting  arm,  C,  the  stop 
cock  opened  wide,  and  an  emergency 
application  of  the  brakes  would  in- 
stantly follow. 

The  idea  here  embodied  in  this  pat- 
ent is  similar  to  the  system  which  is 
used  in  the  New  York  Subway  and 
on  the  Boston  Elevated.  In  the  Sub- 
way the  electrical  current  is  cut  off  and 
the  brakes  are  applied  in  the  event  of  a 
"run  past."  On  the  Boston  Elevated, 
under  similar  circumstances,  the  brake 
would  simply  be  applied  in  the  emer- 
gency. Both  of  these  lines  use  a  trip 
close  to  the  track  and  do  not  have  any 
overhead  apparatus.  Neither  of  these 
lines  have  any  trouble  with  snow. 


The    Richmond    Compound. 

BY    H.    C.    ETTINGER,   AIR   BRAKE    INSTRUCTOR, 
WABASH     RAILROAD. 

(.Continued  from  page  jS.) 

PORTS. 

Other  ports  to  be  carefully  looked 
after  when  applying  new  low  pressure 
cylinder  are  those  to  and  from  the 
over-pass  valve  chamber.  These  ports 
being  small,  it  is  not  uncommon  to 
find  them  partly  filled  with  metal, 
hence,  care  should  be  taken  to  clean 
them  out  well,  more  especially  those 
leading  into  the  steam  ports.  Other- 
wise air  could  not  pass  freely,  thus 
defeating  the  purpose  of  the  over-pass 
valves. 

The  ^-in.  port  in  the  dash-pot  head 
meets  all  requirements,  hence,  should 
not  be  changed  (by  the  introduction  of 
pipe   or   cock),   otherwise   the   accumu- 


lation of  pressure  ahead  of  dash-pot 
piston  may  foul  the  intercepting  valve. 

There  is  considerable  difference  of 
opinion  as  regards  the  proper  size  of 
port  at  rear  of  dash-pot,  some  claim- 
ing the  i/i6-in.  port  should  be  main- 
tained, thus  eliminating  the  violent 
movement  of  valve,  more  especially 
after  shoulder  in  worn  dash  pot  pre- 
vents good  fitting  rings.  Others  hav- 
ing a  great  deal  of  experience  firmly 
believe  this  vent  port  can  be  and  has 
been  made  %  in.  with  good  results, 
owing  to  the  larger  port  not  being  so 
easily  stopped  up.  Besides,  it  relieves 
the  leakage  which  otherwise  may  force 
the  piston  ahead,  closing  live  steam  port 
to  low  pressure  chest  the  moment 
throttle  is  opened. 

Having  carefully  noted  the  foregoing 
conditions  on  some  eighty  locomotives 
running  from  six  months  to  six  years, 
I  believe  vent  port  at  rear  of  dash  pot 
should  be  made  %  in.,  and  when  per- 
ceptible  shoulder   is   found   in    dash   pot. 


AUTOMATIC     STOP     SIGNAL. 

same    should    be    bored    out    and    fitted 
with  new  piston  and  rings. 

There  are  still  other  ports  which 
must  have  careful  attention.  In  this 
connection,  do  not  overlook  the  %-\n. 
port  located  1-15/16  ins.  from  rear  of 
large  end  of  reducing  sleeve.  This 
>^-in.  hole  in  side  of  the  reducing 
sleeve  is  to  make  it  more  sensitive  to 
the  variation  of  pressures,  as  it  would 
hardly  be  reliable  enough  to  depend  on 
leakage  to  fill  and  vacate  this  space  in- 
cident to  the  movement  of  the  reducing 
sleeve.  Furthermore,  the  absence  of 
this  port  would  make  the  functions  of 
the  reducing  sleeve  decidedly  uncer- 
tain. In  fact,  were  the  sleeve  a  steam- 
tight  joint  on  the  valve  stem,  it  would 
not  act  as  a  reducing  valve  at  all,  in 
which  event  excessive  pressure  enter- 
ing the  low  pressure  chest  would  con- 
tinually raise  the  pop  valve  when 
starting  or  while  working  the  engine 
simple. 


To  prevent  leakage  past  faulty  pack- 
ing rings  (on  sleeve  or  stem),  forcing 
dash-pot  piston  ahead  when  throttle  is 
open,  -"care  should  be  taken  to  ascer- 
tain that  vent  ports  in  reducing  sleeve, 
intercepting  valve  stem  and  dash-pot 
head  are  of  ample  size  and  not  ob- 
structed. 

In  this  connection,  see  that  the  5^-in. 
port  in  side  of  dash-pot  head  is  in 
communication  with  port  at  side  of 
valve  stem.  It  must  also  be  noted  that 
cavity  now  cored  in  center  of  inter- 
cepting valve  and  stem  is  thoroughly 
cleaned  out  before  plug  is  placed  in 
rear  end,  otherwise  foreign  substance 
left  in  this  cavity  will  find  its  way  into 
the  J^-in.  port  in  rear  end  of  stem,  thus 
defeating  the  purpose  of  the  vent  port- 
To  eliminate  the  possible  movement 
of  the  intercepting  valve  by  the  pulsa- 
tion of  the  high  pressure  exhaust,  see 
that  the  four  j4-i"-  holes  are  in  rear 
end  of  the  valve,  and  last,  but  not  least, 
ascertain  condition  of  the  six  live 
steam  ports  in  the  rear  of  the^  reducing 
sleeve  chamber.  In  the  first  place,  end 
ports  should  be  54  •"■  wide,  hence 
should  be  chipped  and  cleaned  out  to 
give  full  opening.  In  the  second  place, 
it  should  be  remembered  the  rings  in 
large  end  of  reducing  sleeve  must  pass 
these  ports,  which  being  about  2  ins. 
long  afford  a  good  chance  for  end  of 
ring  to  spring  out  and  catch  edge  of 
port,  thus  breaking  the  ring  or  fouling 
the  valve.  For  the  foregoing  reasons 
care  should  be  taken  to  round  the  edge 
of  both  sides  of  port,  thus  permitting 
ling  to  pass  without  catching. 

Doubling  the  number  of  bridges  and 
making  same  J^  in.  instead  of  %  >"■ 
would  still  leave  ample  opening,  be- 
sides eliminating  the  trouble  of  rings 
catching  in   long  parts. 

Cleaning  out  or  blowing  out  ports 
will  be  dealt  with  under  head  of  blow- 
ing out   steam-ways,   etc. 


Ought  to  Be  Chased. 
"Poor  steaming  engines  ought  to  be 
chased  off  every  railroad  running 
through  trains,"  remarked  the  conduc- 
tor of  a  train,  the  writer  was  trying  to 
get  home  on,  and  the  man  of  the  punch 
looked  significantly  to  the  engine  on  the 
head  end  of  the  train.  We  had  just 
started  from  a  division  point  and  the 
scribe  had  been  watching  the  engine  just 
before  starting  and  noticed  that  the 
steam  was  low.  As  they  pulled  through 
the  yard  the  fireman  was  throwing  coat 
into  the  fire  box,  and  then  he  began 
shaking  the  grate  vigorously.  Our  im- 
pression was  that  engine  and  fireman 
both  suffered  during  the  trip,  but  it 
seemed  that  the  hardships  endured  by 
both  might  have  been  mitigated  by  a 
little  work  before  the  start  was  made. 
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Narrow  Gauge  Tank  Engine  for  Japan. 

The  engine  here  rcproduccfl  is  a 
0-6-2,  and  though  it  is  not  a  Mikado  type 
it  is  destined  for  the  Mikado's  domin- 
ions; in  other  words,  tliis  tank  engine 
has  been  built  for  the  Imperial  Gov- 
ernment Railways  of  Japan  by  the 
Baldwin  Locomotive  Works.  Tlic  en- 
gine is  of  course  simple,  and  has  16x24 
in,  cylinders,  49  in.  driving  wheels  and 
runs  on  a  track  3  ft.  6  in.  gauge.  The 
service  to  be  performed  in  the  land  of 
the  rising  sun  is  "pulling  passengers." 

The  main  valves  in  this  engine  arc 
the  ordinary  D-slide,  they  are  under  the 
smoke  arch,  and  are  made  of  bronze 
and  are  driven  by  direct  motion  valve 
gear.  The  main  drivers  are  the  mid- 
file  pail-  and  they  have  flat  tires  without 


the  gauge  of  the  road.  Placed 
just  behind  the  smokestack  is  a 
device  for  relieving  back  pressure 
in  the  dry  pipe  when  the  engine 
is  drifting.  The  whistle,  or  rather 
the  pair  of  them,  is  ingeniously 
fastened  to  the  overhang  of  the  steel 
cab,  upon  which  it  sits  with  a  broad- 
based  flange.  A  small  pipe  curves  up 
from  the  auxiliary  dome  and  passing  in 
under  the  ledge  of  the  cab  roof  sup- 
plies the  whistle  with  steam.  Old- 
fashioned  spring  and  lever  safety  valves 
arc  mounted  on  the  auxiliary  dome 
casting. 

The  tank  capacity  is  1,811  U.  S.  gal- 
lons of  water  1,000  of  which  are  held 
in  the  side  tanks  and  the  rest  at  the 
hark    under    the    cnal    receptacle.      The 


The  Sanitation  of  Passenger  Cars. 

Present  day  conditions  in  modern 
railroad  sleeping  cars  have  been  made 
the  subject  of  study  in  the  laboratory 
of  the  Public  Health  and  Marine  Hos- 
pital Service,  and  the  authorities  con- 
sider the  wash-bowl  arrangements  in 
cars  and  the  open  hopper  closets  to 
be   very   unsanitary. 

The  director  of  the  laboratory,  Sur- 
geon-General Wyman,  has  pointed  out 
the  desirability  of  designing  interiors 
with  smooth,  plain,  hard,  surfaces, 
which  do  not  give  permanent  lodgment 
for  dust  and  which  can  be  easily  clean- 
ed. Plush,  tapestries,  drapery  of  all 
kinds  should  be  banished  from  railway 
service  as  unnecessarily  increasing  the 
risk    of    harboring    germs. 


Imperial  Gov'l  Rys.  of  Japan. 
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tlanges.  All  the  driving  springs  are 
underhung  but  are  not  equalized  to- 
gether. 

The  boiler  is  49  ins.  diameter,  and 
is  of  the  flat  top  type  made  with  two 
barrel  courses.  The  fire  box  is  made 
of  copper  and  the  tubes  are  brass. 
There  are  192  of  them  and  they  are 
each  iJ4  ins.  in  diameter  and  10  ft.  5^ 
ins.  long.  The  tubes  are  No.  12  B.  W. 
G.  at  the  fire  box  end  and  No.  14  gauge 
at  the  smoke  box.  The  heating  surface 
is  994.4  sq.  ft.  in  all,  of  which  the  fire 
box  contributes  93  and  the  tubes  901.4 
sq.  ft.  Copper,  bronze  and  steel  stays 
are  used,  and  there  are  through  rods 
which  unite  the  back  sheet  with  the 
round  head  or  front  flue  sheet. 

The  engine  has  a  compact  appear- 
ance and  the  cab  is  roomy,  considering 


coal   space   is  75   cu.   ft.  in  all  and  the 

floor   of   the    coal   box   slopes    forward 

toward  the  fireman. 

Some  of  the  principle  dimentions  are 

as  follows : 

Boiler— Thickness  of  sheets,  %  in.;  working  pres- 
sure, 160  IDs. 

Firebox— Length,  74  15/16  ins.;  width,  27  ins.; 
depth,  front,  6;>4  ins.;  back,  4514  ins.;  thick- 
ness of  sheets,  sides,  %  in.;  back,  %  in.; 
crown,  'A  in. ;  tube,  %  in.  and  %  in. ;  water 
space,  front,  2M  ins. ;  sides,  2^s  ins. ;  back, 
2^  ins. 

Grate  Area — 14.5  sq.   ft. 

Driving  Wheels— Journals,  7x7^4  ins. 

Engine  Truck  Wheels  (Back)— Diameter  3S  ins.; 
journ.^ls,  5x8^  ins. 

Wheel  Base — Driving,  12ft.  6  ins.;  total  engine. 
19  ft.   9  ins. 

Weight — On  driving  wheels,  82,700  lbs.;  on  truck, 
back,  :9,30o  lbs.;  total  engine,  102,000  lbs. 


An  improved  method  of  handling 
sleeping  car  linen  has  also  been  sug- 
gested. As  it  is  now,  soiled  sheets 
are  rolled  up  and  thrown  into  a  lock- 
er and  during  the  process  they  under- 
go more  or  less  violent  shaking.  The 
proposed  plan  is  to  have  a  strong  wa- 
terproof bag  carried  through  the  car 
by  the  porter  and  into  this  bag  all  soil- 
ed linen  should  be  thrust  with  as  little 
shaking  or  disturbance  as  possible.  The 
bag  then  to  be  closed  tightly  with  draw 
strings  and  put  in  a  special  locker  un- 
til   taken   oS   at   the   terminal. 

Woolen  blankets  are  generally  of 
dark  color  and  do  not  show  how  much 
or  little  they  need  to  see  the  inside  of 
a  wash  tub,  and  as  it  is  not  customary 
to  wash  blankets  very  often  under  any 
circumstances,    the    railway    variety    are 


5S 


RAILWAY   AND   LOCOMOTIVE   ENGINEERING 


February.   igo5. 


'only  washed  at  long  intervals  and  get 
more  and  diverse  use  than  blankets  in 
an  ordinary  dwelling  house.  It  has, 
therefore,  been  suggested  that  sleeping 
car  blankets  be  provided  with  slip  cov- 
ers, easily  removable  and  made  of 
washable  material.  A  slip  cover  re- 
moved every  day  and  a  fresh  one  ap- 
plied, would  keep  a  well  washed  and 
thoroughly  disinfected  blanket  sweet 
and  clean  for  a  long  time. 


Pattern   Handling    System. 

The  system  of  haiulling  patterns  in  the 
new  establishment  of  the  F.  B.  Sturte- 
vant  Company,  of  Hyde  Park,  Mass.,  is 
very  interesting. 

New  patterns  are  numbered  consecu- 
tively upon  the  drawings  as  made.  Pat- 
terns for  gray  iron  castings  take  a  num- 
ber without  prefix.  Patterns  for  brass 
castings  take  a  number  preceded  by  O, 
those  for  steel  have  the  number  pre- 
ceded by  00.  and  so  on.  with  a  different 


messenger.  The  pattern  cost  card  is  fig- 
ured by  the  record  clerk  in  tlie  drawing 
ortice  aiid  filed  by  pattern  number,  con- 
secutively. The  item  "expense"  is  ob- 
tained by  keeping  a  record  of  the  total 
labor  in  the  pattern  shop  and  the  total 
material  purchased  for  the  pattern  shop. 
When  any  work  other  than  pattern  work 
is  done  a  record  is  kept  of  the  time  and 
material  and  the  pattern  shop  is  given 
credit.  These  records  give  the  amount 
of  material  and  labor  chargeable  to  ex- 
pense, to  which  is  added  a  depreciation 
and  fixed  charges.  The  whole  is  then 
distributed  as  a  percentage  on  the  hours 
of  pattern  labor. 

When  the  patterns  are  delivered  to  the 
pattern  storage  department  proper  loca- 
tions are  assigned  and  records  thereoi 
made  upon  cards  (form  383),  one  for 
each  pattern.  These  cards  are  filed  in 
the  order  of  the  pattern  numbers.  Four 
figures  with  the  addition  of  a  letter  arc 
in   every  case  sufficient  to  locate  a  pat- 
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prefix  for  each  material.  The  numbers 
are  taken  out  by  the  draughtsmen  in  a 
blotter  having  columns  for  date,  pat- 
tern number,  name  of  pattern  and  draw- 
ing number.  This  record  is  afterwood 
transcribed  into  the  "Pattern  Record" 
Book  by  the  record  clerk  in  the  draught- 
ing room. 

.\t  the  time  of  taking  out  a  new  pat- 
tern number  a  "Pattern  Cost  Card,"  form 
462.  is  filled  out.  This  is  sent  with  the 
drawings  to  the  foreman  of  the  pattern 
shop  and  is  an  order  for  him  to  make 
the  pattern  described.  The  time  is  kept 
in  the  pattern  shop  and  entered  on  this 
card  as  is  also  the  record  of  stock  used.' 
When  the  pattern  is  completed,  it  is 
inspected  by  the  pattern  shop  foreman, 
who  signs  cost  card  and  enters  date 
completed.  The  pattern  is  then  sent  at 
once  to  the  pattern  storage,  which  is 
under  the  supervision  of  the  pattern 
foreman,  and  the  pattern  cost  card  is  re- 
turned to  the  drawing  room  by  the  next 


tern.  A  given  location,  for  instance,  may 
be  2125  B ;  that  is,  it  is  upon  the  second 
floor,  as  shown  by  the  first  numeral  "2;'' 
it  is  in  the  twelfth  row  of  shelves  and 
tlie  fifth  division  of  that  row  as  shown 
by  the  succeeding  numbers  "12"  and 
"5;"  and  on  the  B  level,  the  floor  level 
being  designated  \,  and  the  letters  K. 
C,  D,  etc..  indicating  the  shelves  in  then- 
order  above. 

When  the  foundry  foreman  receives 
an  order  for  castings  from  the  office  he 
issues  to  the  pattern  storage  department 
a  copy  of  form  407-B  properly  filled  in. 
The  pattern  storage  keeper  on  receipt 
vof  same  refers  to  index  of  patterns 
(form  383),  and  finds  thereon  in  the  up- 
per right-hand  corner  the  location  of 
pattern  which  he  immediately  records 
upon  card  407-B.  The  latter  he  at- 
taches to  the  pattern  and  delivers  it  to 
the  foundry.  A  metal  clip  placed  upon 
form  383  indicates  that  the  pattern  is 
out.    When  form  407-B  is  filled  in  at  the 


foundry  office  a  copy  is  sent  to  the 
clerk  of  the  cleaning  room,  who  daily 
records  on  the  back  the  m.mber  of  good 
and  bad  castings  made  from  the  pattern 
and  keeps  the  moulder  informed  as  to 
tlie  number  of  castings  required  to  com- 

Pattern  Cost  card.       pattern  no 
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COMPLKTtD— 
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plete  the  order.  When  the  required 
number  of  castings  are  made,  the  pat- 
tern is  returned  to  the  pattern  storage, 
and  the  metal  clip  taken  off  form  383. 
One  copy  of  form  407-B  is  destroyed  and 
I  he  other  is  retained  in  the  foundry  of- 
ticf  files. 


Great    Western     Railway     Locomotive 
Testing  Plant. 

The   practice  which   had     its   origin    at 
Purdue  University  of  testing  locomotives 


I'ATTERN    HORII    3S3. 

Mil  stationary  plants  is  growing  into  favor, 
.nid  led  to  the  magnificent  locomotive 
lolling  plant  installed  by  the  Pennsylvania 
Railroad  Company  at  the  St.  Louis  Ex- 
hibition. Just  how  much  information  of 
a  useful  character  will  be  obtained  from 
testing  plants  is  yet  an  open  question,  but 
we  notice  that  several  railways  in  foreign 
countries  have  provided  themselves  with 
locomotive  testing  plants,  among  them  be- 
ing the  Great  Western  Railway  of  Eng- 
land.    Mr.  G.   T.   Churchward,  locnmotive 


Pattofn  No 
Location  ... 
Name  of  Pattern 


Date  Issued 
Mouldfl'l 
Deliver  to_ — 


Otder  No 
Total  nymbef  Required 


Date  Returned.- 

Weight 


I'ATTERN    RECORD    FOR.M     IHTB. 

superintendent  of  that  railway,  contribu- 
ted a  paper  to  the  American  Society  of 
Mechanical  Engineers  concerning  the 
testing  plant,  of  which  the  following  are 
the  principal  parts : 

I.  This  machine  consists  of  a  bed  made 
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of  cast  iron,  bolteH  on  a  concrete  founda- 
tion, with  timber  baull<s  interposed  for  the 
lessening  of  vibration.  On  this  bed  five 
pairs  of  bearings  are  arranged  to  sHde  lon- 
gitudinally so  that  they  may  be  adjusted 
for  any  centers  of  wheels  that  are  to  be 
jjut  upon  the  plant.  In  these  bearings 
;i.-<les  are  rarried  having  vyhfls  fitted  with 
steel  tires,  on  which  the  locomotive  runs. 
These  axles  are  also  fitted  with  drums 
on  which  band  brakes  act  for  absorbing 
wholly  or  in  part  the  power  developed 
toy  the  engine.  Outside  these  band  brakes, 
pulleys  having  an  18  in.  face  are  provided 
at  each  end  of  the  axle  for  driving  link 
belts,  by  which  it  is  intended  to  transmit 
the  major  portion  of  the  power  developed 
by  the  engine  to  air  compressors,  so  that 
it  may  not  be  wasted. 

2.  The  hydraulic  brakes  will  then  only 
absorb  just  enough  power  to  enable  them 
to  govern  the  speed  of  the  engine.  These 


provided  with  a  rack,  and  each  pair  of 
bearings  is  provided  with  a  cross  shaft 
having  a  pinion  at  either  end.  These 
cross  shafts  are  driven  from  a  longitudi- 
nal shaft  through  suitable  clutches.  This 
longitudinal  shaft  is  operated  by  electric 
motor  and  is  capable  of  being  reversed. 
The  engine  being  run  over  the  machine 
on  an  elevated  frame  which  carries  it  on 
the  flanges  of  its  tires  clear  electrically 
and  drops  the  engine  into  position  on  the 
carryini,'  wheels  with  their  bearings  till 
they  are  vertically  underneath  tne  wheels 
of  the  engines  to  be  tested.  The  frame 
is  then  lowered  electrically  and  drops  the 
engine  into  position  on  the  carrying 
wheels. 

4.  When  running  engines  on  trial  trips 
it  is  essential  that  the  bogie  and  trailing 
wheels  of  engines  so  fitted  should  be  run 
as  well  as  the  driving  wheels,  in  order 
that  the  axle  boxes  m.iy  take  a  good  bear- 


mounted  on  the  same  platform,  for  meas- 
uring the  water  used  when  running,  these 
tanks  being  emptied  alternately  when  con- 
sumption test  is  being  made. 

6.  Under  the  platform  a  dynamometer 
enables  the  drawbar  pull  of  the  engine  to 
be  taken,  and  this,  together  with  counters 
on  the  wheels,  will  enable  the  actual  draw- 
bar horse  power  to  be  measured,  and  so 
compared  with  coal  and  water  consump- 
tfon  for  various  classes  of  engines.  As 
engines  of  different  lengths  are  to  be  test- 
ed, and  of  necessity  have  to  be  fixed  at 
the  trailing  end  to  the  dynamometer,  it  is 
necessary  to  have  a  sliding  chimney  for 
carrying  off  the  steam  and  smoke 
from  the  engine  when  running.  This 
has  been  provided  in  the  form  of  a 
long  box,  having  a  steel  plate  running  on 
rollers  forming  its  lower  surface,  which 
plate  carries  a  large  bell  mouthed  chim- 
ney.    This    box    not    only    enables    the 
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brakes  are  actuated  by  a  water  supply 
frotn  an  independent  pump,  the  out- 
let of  this  water  supply  being  throttled 
either  by  a  stop  valve  pr  by  a  throttle  ac- 
tuated by  a  centrifugal  governor.  This 
latter  device  enables  the  speed  oi  the  en- 
gine to  be  set  at  any  required  number  of 
revolutions  and  kept  constant. 

3.  The  carrying  wheels  are  4  ft.  1J-2  ins. 
•diameter.  The  main  bearings  are  14  ins. 
long  by  9  ins.  diameter.  The  tire  of  the 
■carrying  wheels  is  turned  to  approxi- 
mately the  same  section  on  the  tread  as 
the  rails  in  use  on  our  line.  This  plant 
is  intended  not  only  for  the  purpose  of 
scientific  experiment,  but  also  to  do  away 
with  the  trial  trips  of  new  and  repaired 
engines  on  the  main  line.  It  has.  there- 
fore, been  necessary  to  make  it  rapidly 
adjustable  to  take  engines  having  wheels 
of   different   centers.     The   main    bed    is 


ing.  and  be  seen  to  be  in  satisfactory  con- 
dition before  handing  the  engine  over  for 
traffic.  To  accomplish  this  the  carrying 
wheels  are  all  coupled  together  by  a  suita- 
ble arrangement  of  belts  and  jockey  pul- 
leys. It.  therefore,  follows  that  even 
when  a  locomotive  having  a  single  pair 
of  driving  wheels  is  run  on  the  plant,  all 
the  carrying  wheels  are  rotating  and  in 
turn  run  the  bogie  and  trailing  wheels  of 
the  locomotive.  The  jockey  pulleys  are 
necessary  to  retain  the  proper  tension  on 
the  belts  when  the  bearings  are  moved 
longitudinally. 

5.  Owing  to  the  varying  height  of  the 
footplates  of  different  classes  of  engine,  it 
has  been  found  necessary  to  provide  a 
firing  stage  which  can  be  rapidly  adjusted 
vertically.  .\  large  coal  bunk  is  provided 
in  connection  with  this  stage  and  also 
weighing  machines.     Two  water  tanks  are 


chimney  to  slide  longitudinally,  but  will 
also  form  a  receptacle  for  ashes  and  any 
other  matter  ejected  by  the  engine,  w^hich 
will  be  retained  and  can  be  examined  both 
for  quantity  and  quality. 

7.  It  is  hoped  that  this  plant  will  enable 
many  questions  of  the  relative  economy 
of  different  classes  of  engines,  either  sim- 
ple or  compound,  to  be  settled  definitely. 
The  question  of  superheating  might  be 
investigated  on  it.  as  also  the  efficiency  of 
various  forms  of  smoke  box  arrangements. 
The  effect  of  various  percentages  of  bal- 
ancing can  be  investigated,  and.  in  fact, 
any  of  the  experiments  which  are  at  pres- 
ent being  made  on  the  road  may  be  made 
on  this  plant,  with  the  grreat  advantage 
that  any  engine  which  may  be  selected 
can  be  placed  in  position  ready  for  testing 
and  all  connections  made  in  a  time  prob- 
ablv  not  exceeding  an  hour. 
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General  Correspondence. 


An  Expert  on  Wear  of  Rails. 

While  preparing  one  of  his  historical 
articles  on  the  "Growth  of  the  Loco- 
motive," the  editor  had  occasion  to  con- 
sult Professor  Dudley,  M.E.,  Ph.D.,  of 
the  New  York  Central,  on  the  wear  of 
rails.  The  following  interesting  letter  wa.- 
received  too  late  to  be  used  for  the  arti- 
cle which  originated  the  information. 
Editor: 

The  iron  rails  which  were  used  at  the 
inception  of  the  railroads  sustained  the 
wheel  loads  until  they  were  increased  to 
10,000  and  12,000  lbs.  upon  the  drivers. 
Then  when  the  speed  of  the  express 
trains  was  from  25  to  30  miles,  as  per 
the  schedules,  the  iron  rails  failed  rapidly 
under  the  service.  There  is  a  strong 
probability  that  the  driving  wheels,  with 
their  iron  tires,  were  quite  irregular, 
and  decided  dynamic  shocks  produced 
in  running.  The  heads  of  the  rails  did 
not  fail  so  much  from  a  gradual  loss 
of  metal,  but  by  portions  becoming  de- 
tached from  the  surface  and  the  side  of 
the  head,s  of  the  rails.  The  welds  in  the 
piles  from  which  the  rails  were  rolled 
were  not  perfect,  and  became  loosened 
and  detached  in  service.  Some  of  the 
English  rails,  made  out  of  refined  iron. 
rendered  10  to  12  years'  service,  under 
wheel  loads  of  about  8,000  lbs.,  but  as 
soon  as  the  wheel  loads  were  increased 
to  10,000  and  12,000  lbs.  under  the  driv- 
ers the  rails  failed  rapidly,  and  it  was 
impossible  to  keep  the  tracks  smooth. 
The  surface  of  the  rails  at  first  would 
be  injured  at  the  ends,  then  after  the 
nld  rails  were  cut  and  replied  for  re- 
rolling,  the  rails  failed  from  large  por- 
tions being  detached  anywhere  in  the 
length  of  the  rail. 

The  same  conditions  as  to  wear  pre- 
vailed in  England  and  on  the  Continent. 
The  expensive  rails  made  from  the  re- 
fined irons  rendered  excellent  service 
under  the  light  wheel  loads.  After  the 
first  iron  sections  of  56  to  60  lbs.  had 
been  used,  stiffer  sections,  weighing  75 
and  80  lbs.,  were  designed.  While  the 
top  slab  of  the  pile  was  made  from  the 
refined  iron,  these  stifTer  rails  as  girders 
failed  more  rapidly  than  the  lighter  and 
more  limber  sections.  Many  of  the  Eng- 
lish roads  which  adopted  85  and  95  lb. 
rails,  were  obliged  to  return  to  smaller 
sections.  At  that  time  it  was  not  under- 
stood that  as  the  stifTness  of  the  rail  as 
a  girder  was  increased,  that  the  intensity 
of  the  wheel  pressures  would  be  greater 
upon  the  bearing  surface  of  the  rail. 

The  tires  made  out  of  Low  Moor  iron 
did  not  wear  round,  and  these  under  the 
high  speed  trains  at  that  time  were   se 
vere  upon  the  rails. 


Many  ol  the  most  expert  ironmasters 
in  England  came  to  the  conclusion  that 
it  was  impossible  to  make  an  iron  rail 
which  would  long  sustain  the  wheel  loads 
of  10,000  and  12,000  lbs.  You  will  note 
in  reading  of  the  maintenance  of  the 
railroads,  upon  iron  rails,  that  the  most 
distinguished  engineers  were  in  favor  of 
reducing  the  loads  upon  the  axles  and 
the  weights  of  the  locomotives  and  cars. 

The  iron  rails  also  broke  as  girders, 
as  the  StifTness  was  increased.  This  was 
due  to  slabs  rolled  out  of  the  old  rails 
which  were  high  in  phosphorus  to  make 
a  hard  wearing  head,  forming  the  base 
of  the  rail,  and  would  Hot  stand  the 
shocks  from  the  passing  locomotives  and 
cars. 

When  the  light  sections  of  steel  rails 
supplanted  the  iron  rails,  the  axle  loads 


the  pressure  between  tlic  wheel  contacts 
and  the  surface  of  the  rail.  The  wear. 
however,  was  slightly  faster  than  in  the 
smaller  sections.  Part  of  this  was  due 
to  more  rapid  production  in  manufac- 
ture, and  a  lessening  of  the  quality  of 
the  steel,  but  another  feature  was  the 
increased  stiffness  of  the  rails,  making  a 
smoother  running  track  for  the  driving 
wheels. 

It  is  now  well  known  that  as  we  in- 
crease the  StifTness  of  the  rail  as  a  gird- 
er, we  should  provide  more  bearing  sur- 
face, or  increase  the  physical  properties 
of  the  steel,  to  sustain  the  increased 
wheel  pressures. 

Of  recent  years  the  axle  loads  have 
been  increased  under  the  driving  wheels 
to  48,000  and  50,000  lbs.  The  cylinders 
have  been  increased,  and  with  the  larger 
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upon  the  driving  wheels  were  about  12.- 
000  lbs.  The  metal  was  sufficient  to  make 
a  smooth  running  surface,  and  those 
light  rails  carried  from  sixty  to  ninety 
million  tons,  with  a  loss  of  about  Yi 
inch  from  the  head  of  the  rails. 

As  soon  as  it  was  ascertained  that  the 
steel  rails  outlasted  five  or  six  of  those 
of  iron,  the  axle  loads  were  slightly  in- 
creased, and  by  1875  and  1880  a  few  loco- 
motives had  axle  loads  of  13,600  lbs.  The 
•early  steel  rails  failed  in  the  track  more 
as  girders  than  from  wear  of  the  rails. 
It  was  impossible  to  make  the  tracks 
sufficiently  smooth  for  high  speed  trains. 

Upon  the  introduction  of  the  S  inch,  80 
lb.  rails,  in  a  few  years  the  axle  loads 
were  increased  to  40,000  lbs.  upon  the 
drivers,  for  passenger  service.  The  metal 
in  the  steel  rails  was  sufficient  to  sustain 


boilers,  the  expended  tractive  effort  is 
much  greater,  which  also  increases  the 
stresses  in  the  rails.  This  produces  a 
more  rapid  wear  upon  the  surface. 

With  the  stiffer  rails,  which  have  been 
made  out  of  higher  grades  of  steel,  that 
is,  more  carbon,  the  wear  has  not  been 
so  fast  as  it  was  in  the  lower  sections. 
The  condition  of  the  track  has  been 
much  smoother,  permitting  of  high  speed 
trains,  with  less  destruction  to  the  loco- 
motive and  the  track,  than  was  the  case 
on  the  lighter  rails. 

The  wear  on  the  heavier  and  stiffer 
rails  is  fast,  unless  provision  is  made 
for  a  greater  bearing  surface,  and  higher 
physical  properties  in  the  steel.  This 
follows  a  mechanical  law,  though  it  i.<i 
but    little   known    and   understood. 

P.   H.   Dudley. 


Fchniary,   1905. 
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Visiting  the  Shop. 
Editor: 

Most  of  tlie  railroad  shops  have  an 
iron-clad  V-welded  rule  not  to  allow 
visitors  in  working  hours  and  our  shop 
was  no  exception,  but  the  rule  was  of- 
ten broken  for  the  special  benefit  and 
edification  of  the  fair  sex,  who  evinced 
a  decided  interest  in  watching  the  work- 
men at  their  allotted  tasks  and  the  op- 
erations  of  the   difTcrent   machines. 


machine  makes  the  pieces  as  rapidly  as 
ihey  can  be  heated  and  fed  to  it. 

I  had  remarked  that  I  was  the  inven- 
tor of  this  device  to  the  ladies  and  one 
of  them  asked  me  what  kind  of  a  ma- 
chine it  was  and  I  answered  a  bolt- 
header,  and  she  took  a  kind  of  cursory 
glance  around  it  and  answered  that  it 
was  a  funny  name  for  it  as  she  did 
not  see  any  boat  for  it  to  hold  there. 
Another    one    wanted    to    know    if    that 


Fig  4 
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The  comprehensive  and  original  re- 
marks of  the  fair  sex  concerning  the 
aforesaid,  was  very  amusing  if  not  in- 
structive. 

It  fell  to  my  (shall  1  say  fortunate?) 
lot  to  be  the  pilot  of  a  party  of  five 
young  ladies  and  while  there  was  no 
bones  broken  or  airship  flights,  we  had 
quite  an  exciting  time  one  afternoon. 

There  is  an  old  saying  that  whenever 
there  is  trouble  look  for  the  woman  in 
the  case  and  remembering  this  saying, 
when  the  party  of  young  ladies  proposed 
to  visit  me  at  the  shop  I  scented  dan- 
ger at  once  and  made  the  excuse  that 
no  visitors  were  allowed,  but  this  was 
knocked  out  by  one  of  the  young  la- 
dies, saying  that  she  knew  very  well  that 
Mary  Ann  Splivins  and  Polly  Jane 
Catchem  had  been  allowed  to  go  through 
the  shops,  etc.,  etc.  I  thought  I  would 
head  them  off  by  telling  them  if  they 
got  a  permit  from  the  office  I  would 
do  the  rest  with  pleasure.  When  a 
woman  will,  she  will,  and  this  is  how 
the  memorable  visit  came  to  pass. 

One  day  they  made  their  appearance, 
escorted  by  the  office  boy  as  far  as  the 
blacksmith  shop.  Thinking  the  ladies 
would  enjoy  seeing  the  machines  first. 
I  took  them  to  our  bolt  heading  ma- 
chine and  as  the  operator  was  gibbing 
strap  bolts  on  dies  I  had  designed  and 
p-  rfected  for  the  purpose,  I  naturally  felt 
an  excusable  pride  in  the  process,  and 
proceeded  to  explain  all  about  it  to  the 
girls. 

These  dies  are  very  handy  in  a  shop 
with  a  bolt-header,  so  I  give  them  in 
detail  in  Figs,  i,  2  and  3,  for  ^xi'/S  ins. 
strap  bolts.  Any  other  size  can  be  made 
as  well  bv  a  different  stationary  die.  The 


man  jabbing  the  hot  iron  into  tlie  boat- 
holder  didn't  get  awful  tired  making  the 
machine  go  so  fast  and  if  he  quit  jab- 
bing the  iron  at  it,  would  it  stop? 

The  sporty  one  of  the  party  wanted 
to  see  if  she  could  make  a  bolt  and  as 
this  would  add  interest  and  stop  hard 
questions  I  consented  and  volunteered 
to  guide  the  iron  for  her  while  the  ma- 


and  nearly  knocked  her  head  oflf.  Fur- 
ther she  wanted  to  know  if  her  nose 
wasn't  flat  against  her  face,  and  upon 
being  assured  it  was  not  she  quieted 
down. 

The  fact  was,  a  piece  of  hot  scale  from 
the  iron  had  flown  from  the  header  and 
had  lodged  on  her  nose  she  gave  me 
credit  for  knowing  beforehand  that  it 
would  occur  and  she  said  that  was  why 
I  was  so  very  anxious  to  let  her  make 
one  of  those  horrid  things.  I  pacified 
her  by  cutting  the  gib  off,  about  2  ins. 
long,  and  giving  it  to  her  as  a  souvenir 
and  assuring  her  at  the  same  time  that 
she  was  the  only  one  in  America  in 
her  class. 

We  passed  on  to  our  big  bending  ma- 
chine, and  as  I  took  special  pride  in  it 
I  thought  it  would  be  a  good  chance 
to  give  the  ladies  a  comprehensive  his- 
tory of  the  machine.  "Now,  ladies," 
I  said,  "this  is  what  is  called  a  'bull- 
dozer!'" I  looked  round  to  see  the 
effect  of  my  words.  They  had  a  special 
die  on  the  machine  to  punch  and  slot 
channels,  used  for  spring  seats.  As  it 
may  be  of  interest  to  your  readers,  I 
give  sketches  of  the  channel  and  form 
in  Figs.  4  and  5.  The  channel  is  Fig. 
4,  and  Fig.  5  the  die,  with  two  views 
front  and  side.  Fig.  6  shows  the  ai-range- 
ment  of  punches  and  knife,  the  gauges 
are  shown  in  Fig.  7.  This  die  is  a  great 
saving,  as  a  good  machine  with  this  rig 
will  punch  and  slot  channels  cold.  To 
case  the  machine  the  slotting  knife 
should  be  set  i  in.  ahead  of  both  punches 
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chine  did  the  work.  I  selected  a  hot 
iron,  and  putting  the  young  lady  direct- 
ly in  front  of  the  machine  I  stood  be- 
liind  her  so  that  I  could  guide  the  tongs 
with  one  hand.  Together  we  made  a 
iab  at  the  dies  and  the  gib  was  made, 
at  the  same  time  the  young  lady  gave 
a  scream  and  threw  her  hands  up  to 
her  face  and  fell  against  me  still  screech- 
ing at  the  top  of  her  voice.  I  was  par- 
alyzed for  an  instant,  until  she  explained 
with  the  tears  streaming  down  her  face 
that  something  had  hit  her  on  the  nose 


and  one  punch  ^2  in.  ahead  oi  its  mate; 
the  machine  should  be  well  braced  or 
the  rebound  will  cause  it  to  get  out  of 
line   with   the   countershaft. 

I  noticed  that  the  girls  were  rather 
nonplused  at  my  mention  of  a  "bull- 
dozer," so  I  ordered  the  man  to  punch 
a  bar  as  an  exhibition,  and  he  pro- 
ceeded to  do  so  with  the  result  that 
the  wliole  party  was  struck  with  won- 
derment at  the  great  power  which  the 
machine  exerted.  The  slides  looked  dry. 
I  advised  the  man  in  charge  to  oi!  it  up 
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while  I  got  the  piece  cut  out  oi  the  slot 
a   d  the  punchings,  to  show  the  girls. 

Now  it  happened  that  one  oi  the  girls 
was  acquainted  with  the  young  man 
helping  on  the  machine  and  had  gone 
over  on  that  side  to  have  a  little  chat 
with  him  while  he  stood  with  his  foot 
on  the  slide  waiting  for  the  operator 
to  finish  oiling.  He  was  deeply  en- 
grossed, looking  into  the  bright  eyes  and 
pleasing  countenance  of  his  "Bedelia." 
The  man  oiling  not  noticing  his  posi- 
tion I  was  startled  by  a  yell  which 
caused  general  consternation. 

The  machine  alter  punching  the  last 
bar  had  run  over  and  stopped  just  on 
the  top  center  and  the  operator,  to  get 
at  an  oil  hole,  turned  the  balance  wheels, 
and  as  the  crosshead  was  quite  loose  on 
the  slides,  the  weight  of  the  arms  had 
carried  it  forward  and  caught  the  help- 
er's foot  between  crosshead  and  die  and 
held  him  tight,  yelling  with  all  his  might, 
the  young  lady  near  him  trying  her  best 
to  pull  him  out.  One  young  lady  on  my 
■iide  made  a  very  graceful  eflfort  to  faint. 
but  was  very  careful  to  fall  intu  one  of 
her  companion's  arms. 

I  backed  the  crosshead  away  from  the 
foot  and  he  fell  against  "Bedelia"  with  a 
groan. 

Bracing  myself  for  the  next  ordeal  I 
put  myself  at  the  head  of  my  fair  but 
>omewhat  nervous  charges  and  piloted 
them  to  the  steam  hammer.  Our  ham- 
mer man  was  bending  coach  equalizers 
on  a  die  we  had  got  up  for  the  purpose, 
and  as  it  is  the  only  one  of  the  kind  I 
ever  saw,  I  send  sketch.  Fig.  8  shows 
two  views  of  the  bar  to  be  bent,  and  of 
course  drawn  that  shape  with  a  pair  of 
fiat  dies.     Fig.  9  shows  tlie  top  and  bot- 


the    end    and    sides    trimmed    off    at    A,  state,  and  is  lield  annually  to  couimem- 

Fig.    10.     This  is  all  done  at  one  heat,  orate  the  adoption  of  eight-hour  princi- 

When  a  furnace  is  used  for  heating  the  pie  to  all  trades.      I   am  pleased  to  say 

bars,   and  when  handled  quickly  a   very  that   the   drivers   and   firemen   are   under 

pretty  job  is  done  with  a  wonderful  sav-  this   beneficent   principle.     Under   sepa- 

ing  of  time.  rate  cover  I  also  send  you  a  copy  of  a 

Our  liammer  boy  was  up  to  all  kinds  of  monthly   paper   issued     by     the      Grand 
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devilment  and  enjoyed  a  practical  joke. 
He  eventually  got  the  whole  party  "on 
the  rim"  by  a  dexterous  manipulation 
of  a  rather  complicated  exhaust  apparat- 
us, and  no  explanation  on  my  part  could 
restore  order  or  bring  them  back  to  the 
shop.  T.  Toot. 


Eight-Hour  Celebration  in  Sydney. 

Editor: 

Under  separate  cover  I  send  you  pho- 
tograph nf  a  model  locomotive  built  by 


Council  of  Railway  and  Tramway  Un- 
ions; you  will  see  by  its  contents  that 
the  air  biake  question  has  a  very  prom- 
inent part  in  its  columns,  the  reproduced 
photograph  of  the  model  engine  is  a 
very  crude  specimen  of  printing  and  I 
am  afraid  it  will  show  up  very  poorly 
against  those  given  in  your  valuable  pa- 
per. 

You  will  see  by  the  size  of  the  en- 
gine, and  no  doubt  will  agree  that  this 
was  no  play-toy  affair,  and  for  amateurr 
in  this  line  of  business  I  am  pleased  t< 
say  it  was  an  entire  success.  We  maj 
excel  in  so  far  as  running  a  locomotive 
is  concerned,  but  when  it  comes  to 
building,  although  only  wood  and  sheet 
iron  it  is  quite  a  different  matter,  how- 
ever, willing  hands  and  plenty  of  en- 
thusiasm got  over  the  difficulty.  In  the 
lihotograph  you  will  see  "yours  truly" 
the  third  from  right  side  of  picture. 

A.  Perciv.\l. 

Sydney.  X.  S.  IV. 


Valve   Motion  Model. 
I'.ditor: 

As  I  have  been  a  reader  of  your  Rail- 
wAv  AND  Locomotive  Engineering  for 
quite  a  number  of  years,  I  send  you  a 
lilue  print  of  an  improvement  on  the 
Walschaert  valve  gear,  patent  applied, 
which  I  will  explain  later  on.  I  am  giv- 
ing lessons  in  valve  motion  and  break- 
downs on  the  Southern  Pacific  at  pres- 
ent. I  am  an  engineer  on  the  Coast  Di- 
vision, member  No.  161.  B.  L.  E.  I  have 
tom  die  and  bar  in  place  ready  for  bend-  the  drivers  and  firemen  employed  at  Syd-  a  model  of  an  engine  cylinder  12x18  ins. 
ing.  Fig.  10  shows  the  bar  after  bend-  ney,  N.  S.  W.,  depot,  for  the  purpose  of  I  find  about  99  per  cent,  of  firemen  do 
ing,  and  Fig.  11.  the  finished  end.  The  taking  part  in  eight-hour  demonstration,  not  know  what  the  effect  of  the  angu- 
bar  after  bending  is  taken  to  a  face  plate.      This  day  is   labor's   day   throughout   the      larity  of  the  connecting  rod  means,  so  I 
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have  a  connecting  rod  36  ins.,  being  four 
times  the  crank  of  cylinder  with  18  in. 
stroke,  and  a  single  eccentric.  I  have 
travel  of  valve  about  2^  ins.,  14  in.  out- 


U^ 


/         v. 


\  'tn 


DIAC.KAM     Willi     t>Rl)IN\KV     I. INK 

side  and  ys  in.  side  lap,  lead   i-io,  cuts 
oflf  one  end  8  ins.,  the  other  end  n  ins. 

When  I  get  through  showing  the  boys 
with  plumb  line  where  the  crank  pin  is 
when  the  piston  is  in  center  of  the  cyl- 
inder, and  wlicrc  the  eccentric  is  and 
where  it  ought  to  be  for  equalized  cut- 
off, and  the  difference  in  the  lead  to  give 
the  cut-off,  I  have  no  trouble  with  the 
link  calling  their  attention  to  the  posi- 
tion of  saddle  pin  showing  how  easy  we 
can  have  equalized  cut-ofT  at  half  strokt 
Some  of  the  boys  have  been  reading 
your  paper  for  from  eight  months  to  a 
year,  and  I  have  always  recommended 
it.  Not  one  of  the  firemen  could  tell 
me  about  the  angularity  of  the  main 
rod.  Only  a  few  days  ago  my  fireman 
who  has  fired  East  and  also  on  the 
Coast  Division,  said  he  never  found  an 
engineer  who  could  explain  the  angular- 
ity of  the  main  rod.  I  have  a  link  of 
18  ins.  radius  and  one  of  54  ins.  radius. 
One  main  rod  72  ins.  long  and  one  36 
ins.  long;  frame  11  ft.  long  made  of  4x4 
in.  pine;  two  sets  of  driving  bo.xes;  one 
driving  wheel  and  4  ins.  driving  axle. 

Using  the  short  main   rod  and  short 
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radius  link  and  tlien  moving  it  back  to 
the  position  to  use  the  72  ins.  rod  and 
54  in.  radius  link  to  show  the  difference 
of  increase  of  with  long  and  short  ra- 
dius link,  so  I  have  first  common  station- 


ary, second  very  short  rod  and  very 
short  radius  link,  third  very  lonj;  rod  and 
long  radius  link,  and  also  the  Walscliaert 
valve  motion  and  when  I  Kit  through 
with  the  boys  I  see  quite  a  number  of 
the  old  engineers  are  going  away  back 
and  sitting  down.  Some  of  them  have 
been  starting  arguments  with  the  fire- 
men and  have  been  wrong  in  all  of  them 
and  have  quit   arguing  now  entirely.     I 
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am  only  explaining  Auchincloss'  works, 
and  he  is  my  authority  on  link  and  valve 
motion.  W.    R.    D.     S.    P. 

Boulder  Creek.  Col. 


Hitting  the  Locomotive  Builder. 

Editor: 

Let  me  address  a  few  words  to  a 
man  T  want  to  reach  through  your  col- 
umns now: 

Mr.  Builder:  You  old  crab,  you  old 
foxey:  you  old  coward,  I  hadn't  ought 
to  call  you  "Mister."  Come  out  and 
fight.  Come  down  to  the  round  house; 
get  down  in  the  pit.  Oh,  you  won't 
eh?  Then,  come  up  in  the  cab.  Your 
iheumatism  prevents  you  from  climbing, 
does  it?  Well  then,  stand  still,  dad  durn 
you  (that's  what  you've  been  doing  any- 
way). You  say  you've  been  moving? 
Backwards,  perhaps.  You  are  afraid  to 
go  ahead.  Well,  stand  still  then. 
We  can  show  jou  plenty,  if  you  just 
come  alongside  of  your  last  master- 
piece.     You    never    served    your    time 


through,  and  you  can't  show  your  ap- 
prentice certificate.  Do  you  sec  that 
frame?  The  very  foundation  that  you 
expect  to  carry  that  $20,000  engine 
for  ten  years.  Do  you  sec  those  spring 
hangers  bedding  themselves  into  it.  and 
industriously  sawing  away  like  a  convict 
in  prison?  Do  you  see  that  little  ex- 
pansion pad  digging  down  from  the  top, 
like  a  grave-digger?  They  are  spoiling 
your  foundation.  You  say  it  is  just  the 
same  arrangement  as  heretofore.  We 
learned,  when  in  the  school  room  that 
two  sounds  of  equal  intensity  produced 
silence,  that  two  lights  produced  dark- 
ness, but  never  that  two  bad  jobs  made 
a  good  one.  So,  fix  it.  Learn  from  the 
sea  captain  of  the  ocean  liner  or  the 
master  of  a  fishing  smack  that  he  needs 
a  buffer  to  protect  his  boat.  Take  a 
piece  of  No.  8  scrap  boiler  iron  and  put 
it  around  the  frame  hot,  where  some- 
tiling  might  rub  it.  We  can  put  on  a 
new  one  in  a  few  minutes  when  it  wears 
out.  Tack  a  little  steel  shim  on  the 
frame  where  the  buckles  will  come  !4 
in.  thick.  When  she  comes  in  for  an 
oveilianling,  we  will  put  on  a  new  one 
for  40  cents  instead  of  a  new  center  in 
the  frame,  and  the  engine  will  ride  bet- 
ter in  the  meantime,  especially  if  you 
put  rollers  under 


\-  our  springs. 
Who  told  you 
we  didn't  need 
rollers  under 
springs  of  un- 
der-hung en- 
gines? Surely. 
no  one  that  ever 
rode  one.  Your 
old  frames  break 
anyway,  and 
you  know  why. 
We  didn't  until 
we  had  etched  a 
few  and  found 
you  had  made 
certain  sections 
by  chopping 
them  out,  or  per- 
haps you  have  a 
scroll  saw  that 
you  use  for  this 
purpose,  leaving 
a  large  part  of  it 
cross  grained. 
Your  boss  black- 
smith didn't  tell 
did  he?     Now 


i*" 


\ 


r- 
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you  it  was  the  best. 
own  up,  he  told  you  it 
was  cheaper  and  quicker,  and  you  said : 
"Quicker  goes,  we  have  a  rush  order 
for  Japan." 

We  are  not  through  with  j-ou  yet.  We 
have  seen  $100,000  worth  of  your  mod- 
ern productions  standing  in  one  line 
with  broken  cylinders.  You  say:  "That's 
strange."  We  think  so,  too.  Why  don't 
you  make  your  castings  soft  so  they 
won't  break  and  put  on  a  chilled  false 
valve  seat?    (We  all  have  surface  grind- 
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«rs  to  face  them.)  Bush  the  cylinder  to 
make  it  as  hard  as  you  can  convenient- 
ly machine  it,  and  we  will  take  care  of 
it  afterward.  Turn  all  your  engines  out 
with  ;4  in.  of  pure  block  tin  on  the 
crossheads  and  don't  forget  to  leave  in 
a  couple  of  liners,  especially  when  your 
forward  block  is  cast  to  back  cylinder 
head.  Don't  say  you  think  brass  is  bet- 
ter, because  you  can't  prove  it. 

Don't  bother  about  putting  in  a  case- 
hardened  knuckle  bushing;  they  freeze 
and  cut.  and  we  can't  renew  them;  the 
store  department  only  gets  one  consign- 
ment of  ground  bone  per  year  and  we 
can't  wait — brass  is  cheaper  anyway.  Put 
a  brass  liner  on  the  face  of  a  wrought- 
iron  or  cast-steel  shoe  and  wedge.  The 
new  liner  will  wear  better,  won't  cut, 
won't  break,  will  cost  only  $1.00,  and  a 
new  cast-iron  wedge  costs  four.  The 
latter  will  wear  out;  the  former  will  last 
forever.  Bolt  the  front  of  your  iron 
cab  to  the  boiler  to  stay;  you  don't 
need  any  slots  for  expansion — the  front 
is  flexible  enough  for  that. 

I'm  sorry  I  couldn't  get  you  up  in 
the  cab,  you  old  coward.  If  you  should 
have  happened  up  there  when  we  were 
trying  to  pack  one  of  the  back  cock 
to  the  fountain  that  you  put  on  before 
you  did  the  cab  or  put  them  on  like 
crown  bars,  back  one  first  and  backed 
up,  we  would  have  taken  a  pull  at  your 
whiskers  or  cut  them  oflf  and  used  them 
to  keep  from  burning  our  hands.  If 
you  happen  to  see  an  engine  with  a 
trap  door  in  the  roof  of  the  cab  and 
don't  find  it  on  the  blue  print,  you  may 
know  it  was  put  there  so  the  machinist 
could  pack  those  cocks.  The  engineer 
also  goes  out  the  front  window  and  op- 
ens it,  to  open  the  air  pump  throttle  and 
the  fireman  to  open  the  blower.  (Patent 
of  trap  door  held  by  Jess  Taylor,  engi- 
neer.)    Don't  be  so  stingy  with 

your  nuts  when  bolting  iron  cabs  and 
running  boards  to  their  brackets.  Put 
on  two  and  make  them  ^  instead  of  J^ 
in.  Don't  put  the  foot  of  the  bracket 
up  under  the  lagging  and  jacket  and 
pipes.  Turn  it  over  so  we  can  get  at 
it  without  spending  $40.00  and  make  it 
heavier  and  put  in  four  studs  instead 
of  two.  If  you  put  on  wooden  running 
boards,  put  in  bolts  with  a  head  I'/i  in. 
square  so  they  won't  turn  round  and 
pull  through.  Carriage  bolts  were  made 
for  carriage  builders.  Why  do  you  use 
them  on  locomotives?  You  ought  to  be 
arrested  for  it.  Go  back  to  the  prac- 
tice of  your  grand  dad,  when  he  fast- 
ened the  tires  on  so  they  wouldn't  come 
off.  Many  a  poor  engineer  has  had  to 
serve  time  because  he  got  them  a  lit- 
tle too  warm  coming  down  over  steep 
grades  (which  would  cost  too  much  to 
reduce),  and  it  is  many  an  uncompli- 
mentary remark  he  made  about  your  sys- 
tem of  shrinkage  vs.  retaining  rings. 

Throw  away  that  old  spool  binder  and 


"go  away  back  and  sit  down,"  and  re- 
flect that  it  was  a  dirty  trick  you  served 
us  when  you  made  a  casting  instead  of 
a  forging.  Four  thousand  broken  frames 
are  charged  to  it,  too.  Then,  that  spool 
(synonym,  fool),  binder  prevented  us 
from  using  the  good  old  wedge  bolt 
that  screwed  through  the  binder  with  a 
jam  nut  on  the  bottom  and  a  square  on 
lower  end  of  bolt  that  could  be  reached 
from  inside  or  outside.  Those  new 
fangled  concerns  are  no  good  and  the 
engineers  don't  know  whether  to  screw 
them  up  or  down  to  set  up  a  wedge. 

When  you  put  up  your  side  rods,  put 
a  couple  of  washers  between  the  end 
of  pin  and  the  cap  when  they  get  too 
much  lateral.  Well,  take  one  out  and 
you  won't  see  so  much  tin  on  the  end  of 
the  brass,  which  costs  more  and  takes 
time.  You  had  better  go  and  borrow 
one  of  those  car  builder  fellows  and  get 
him  on  your  staff.  I  mean  the  one  with 
the  pressed  steel  bee  in  his  bonnet.  Get 
him  to  show  you  how  to  make  a  pressed 
steel  cab  bracket.  If  it  bends,  we  can 
straighten  it  and  the  foundry  can  go  on 
getting  out  wheels.  Put  a  steel  top  on 
your  deck  casting,  so  if  the  casting 
breaks,  it  will  be  already  patched.  And 
he'll  make  you  a  lot  of  other  brackets 
and  steps  and  things  that  are  better  and 
cheaper  than  your  old  castings  made  of 
scrap  car  wheels  and  armor  plate  that 
break  all  the  drills  we  can  get  hold  of. 
And  that  fool  draughtsman  of  yours. 
He  couldn't  repair  a  plow.  Get  him  a 
steel  templet  of  a  monkey  wrench  in  size 
to  the  scale  he  uses,  and  when  he  draws 
a  nut  on  the  tracing,  have  him  show  in 
dotted  lines  the  path  of  the  wrench.  Of 
course,  he  won't  like  his  job,  but  neith- 
er does  the  repair  man  who  has  to  put 
on  and  take  off  the  real  nuts  he  works 
in  on  paper. 

And  you  old  duffer,  you've  got  a  lot 
to  learn  about  making  a  tender.  Did  you 
ever  notice  one  that  had  been  in  ser- 
vice a  year  or  two,  decorated  with  large 
and  small  ash  hoes,  garden  spades  and 
Bryan's  16  to  i  dollars  riveted  on  by 
a  boilermaker,  whose  mind  don't  run  on 
Ueauty  or  symmetry?  They  are  there 
because  you  placed  a  row  of  stiffening 
angle  irons  up  and  down  the  side  of  the 
tank  to  fasten  your  water  brakes  to  and 
you  left  a  hinge  bewteen  the  two  and 
there  are  10,000  patches  applied  over  the 
country  because  you  didn't  break  joints 
or  put  in  a  corner  bracket  to  keep  it 
from  working.  Finally,  some  of  you  did 
take  a  tumble  and  you  put  them  length- 
wise; but  you  failed  to  run  them  around 
the  corner  and  you  left  the  same  vul- 
nerable spot  in  a  different  place. 

Then,  I  am  not  through  with  you  yet; 
you  ridicule  fads,  but  you  are  the  "worst 
ever."  You  have  carred  the  heating 
surface  fad  so  far  that  you  have  got 
all  heating  surface  and  no  room  to  put 
anything   to   heat.      You   have   built    fire 


boxes  so  wide,  that  you  coul  'n't  get 
drivers  under  them  and  you  had  to  put 
little  dinkey  wheels  in  and  then  you 
made  them  go,  by  calling  them  "Atlan- 
tic" and  "Pacific,"  etc.  You  got  them 
so  wide,  that  they  won't  go  into  the 
round  house  or  tunnels  and  consequent- 
ly so  high  that  we  have  to  provide  a 
horse  block  for  the  engineers  to  mount 
them,  and  the  machinists  made  a  demand 
for  2^  cents  per  hour  additional  for 
having  to  work  in  so  dangerous  a  place 
up  in  the  sky.  To  get  a  little  more  heat- 
ing surface,  your  water  space  reminds 
us  of  the  big  liar's  barn,  which  was  a 
thousand  feet  long  and  an  inch  wide. 
Then,  think  of  it.  You  put  your  gauge 
cocks  on  the  side  of  it  and  you  make 
gray  hairs  for  every  engineer  who  hap- 
pens to  try  his  gauge  cock  while  go- 
ing around  a  curve  having  3  ins.  of  ele- 
vation to  4  ft.  8'/2  ins.  increased  by  the 
reverse  of  the  figures  or  8  ft.  4  ins.  Not 
only  this,  but  who  raised  the  crown 
sheets?  Let  him  come  out  and  I'll  guar- 
antee he  gets  a  fine  black  eye  before 
he  gets  back  in  his  hole. 

One  of  your  dad  durn  draughtsmen 
stole  our  fillets  and  gave  us  square  cor- 
ners. If  he  has  no  tools  but  a  T  square 
and  a  rule,  we'll  buy  him  a  pair  of  di- 
viders pay-day.  You  had  better  take  a 
tumble  to  yourself,  and  fix  some  of  these 
things  and  you  will  get  more  foreign 
orders. 

Moral:  Every  builder  ought  to  be  a 
round  house  machinist  and  the  draughts- 
man his  helper  first. 

D.    P.    Kellogg. 

Babersfield,  Cal. 


How  They  Did  It  Long  Ago. 

Editor: 

Your  paper  is  almost  the  only  one  of 
its  class  that  ever  puts  in  a  word  in  a 
lighter  vein  which,  with  its  quotations 
from  the  great  authors,  is  highly  appre- 
ciated by  myself  and  others  as  a  little 
silver  thread  upon  the  stern  steel  of 
strenuous  business.  So  I  will  write  you 
a  little  reminiscence  of  a  day  when  mas- 
todon engines  and  tonnage  trains  were 
not  yet  born  and  "frenzied  finance"  of 
railways  did  not  insert  the  prod  so  deep 
or  nag  the  terrified  engineer  or  train- 
men clear  off  their  feet,  as  is  so  common 
at  present. 

A  few  years  ago  Railway  and  Loco- 
motive Engineering  published  a  series 
of  pictures  of  the  early  locomotives 
of  American  build,  among  which  was 
the  first  Schenectady  engine  named 
the  Governor  Marcy  and  sold  to  the 
Michigan  Southern  and  Northern  In- 
diana, now  the  L.  S.  &  M.  S. ;  it  was  a 
good-sized  engine  of  its  time,  1852,  cylin- 
ders 13x20  ins.,  and  a  V  hook  motion, 
and  the  only  furniture  in  the  cab  on  the 
boiler  head  was  three  gauge  cocks,  two 
heater  cocks,  a  pair  of  spring  scales  for 
regulating  steam   pressure   and   throttle 
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lever;  rather  simple,  wasn't  it?  The 
steam  dome  was  next  to  the  cab,  over 
crown  sheet,  and  on  top  of  dome  a 
■bright  copper  steam  escape  pipe. 

Old  Tom  S.,  a  real  son  of  the  ever- 
green isle,  was  the  engineer.  Active 
and  witty  as  so  many  of  them  were, 
and  a  lover  of  an  amber  beverage 
much  favored  by  our  teutonic  brethren. 
Well,  one  day  Tom  came  into  the  pos- 
session of  a  "quarther"  from  some  good- 
natured  conductor  and  proceeded  to  in- 
vest it  all  in  a  pail  of  the  aforesaid 
beverage,  the  pail  being  the  engine 
metal  bucket.  The  day  was  bitterly  cold 
and  so  were  the  refreshments,  and  Tom 
proposed  to  raise  the  temperature  of 
himself  by  raising  that  of  his  purchase. 
So  on  top  of  the  cab  he  goes,  and  hold- 
ing the  bucket  over  the  safety  valves 
and  down  into  the  "scape"  pipe  he  called 
on  his  fireman  to  let  oflF  a  little  "stame." 
which  he  could  do  by  turning  the  thumb 
screw  on  end  of  safety  valve  lever.    This 


contcnt.s  went  skyward.  Tom  rolled  oflf 
the  cab  onto  the  wood  in  the  tender 
below  and  the  fireman  flew  from  the 
wrath  of  Tom  and  the  punishment  justly 
due  him,  only  to  have  it  meted  out  to 
him  with  interest  when  he  did  return, 
and  as  a  penance,  scour  the  whistle  twice 
a  day  for  two  weeks.  G.  H.  B. 

Dubuque,  la. 


to  equal  their  average  passenger  loco- 
motive either  in  size  or  tractive  power. 
Therefore,  it  could  hardly  be  expected 
to  do  anything  remarkable  in  the  way  of 
racing  against  an  electric  locomotive  of 
over  2,000  h.p. 

J.  F.  Knox, 
American    Locomotive   Inspector. 
Coatesville,  Pa. 


Wants  the  "Eddy  Clock"  Preserved. 

Editor: 

I  have  been  a  subscriber  to  your  jour- 
nal for  twelve  years  and  am  very  much 
pleased  to  notice  in  your  January  num- 
ber a  cutting  in  respect  to  the  Purdue 
University  obtaining  the  historic  loco- 
motive "Daniel  Nason."  I  have  seen 
this  locomotive  many  times  and  have 
wished  that  some  university  could  have 
the  same  in  its  possession,  as  it  has 
been  rusting  away  in  a  roundhouse  of  the 
New  Haven  system  out  in  the  country. 

I    wish   it  could   be   brought   about   so 


Automatic  Stop  Signal. 

Ildilor: 

Inclosed  please  find  plans,  etc.,  of  an 
invention  "To  prevent  engine  drivers 
passing  danger  signal,"  of  which  I 
wrote  some  considerable  time  ago, 
promising  to  let  you  have  them  when 
I  got  them  from  the  Patent  Office.  It 
is  some  eight  months  since  I  received 
from  there,  but  delayed  sending  to 
you  until  I  got  word  back  from  Lon- 
don regarding  a  trial,  etc.  Well,  so 
far  I  have  not  received  any  word 
as  to  how   far   they   have   got   with  it, 
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bucket  fitted  like  a  bullet  in  a  gun  barrel 
into  the  "scape"  pipe  unless  held  near 
the  top,  and  the  following  is  what  oc- 
curred: 

Tom,  from  top  of  cab.  temperature 
twenty  below:  "Garge,  do  ye  let  off  a 
little  stame." 

"All  right,  Tom,"  at  the  same  time 
with  one  hand  holding  down  the  lever 
and  turning  up  the  thumb  screw  with 
the  other. 

Tom — "P'hwy  don't  you  let  od  some 
stame?" 

Garge — "Are  you  ready.  Tom?" 

Tom — "Yes,  hurry  up;  I  am  perishing 
with  cowld." 

Garge — "Ain't  you  ready  yet?" 

Tom — "Dom  your  little  Yankee  sowl, 
let  ofl  the  stame  or  I'll  kill  you." 

Tom  by  this  time  had  got  tired  of 
holding  the  heavy  bucket  and  it  had 
come  to  a  rest  down  in  the  "scape"  pipe. 
Garge  let  go  the  lever,  the  valve  jumped 
a  half  inch  off  its   seat   and  bucket  and 


that  this  university  or  some  other  could 
obtain  possession  of  the  only  Eddy 
clock  now  in  existence,  No.  39,  on  the 
Boston  &  Albany,  which  is  now  at 
Worcester  and  used  for  supplying  steam 
for  heating  passenger  coaches.  This 
Jocomotive  is  in  its  original  condition 
and  has  never  been  altered.  It  is  cer- 
tainly a  curiosity  and  is  worthy  of  a 
place  in  any  collection  of  antiquities. 
John  Worcester  Merrill. 


Unfair  Comparison. 

Editor: 

May  I  say,  for  the  benefit  of  Mr.  Ord, 
locomotive  engineer  of  the  Canadian 
Pacific  Railway,  who  speaks  about 
"Electric  vs.  Steam  Locomotive."  in  the 
January  number  of  your  magazine,  that 
the  New  York  Central  Railroad  loco- 
motive, "Mohawk,''  is  used  as  an  obser- 
vation engine  for  officials  of  that  road, 
was  not  built  for  very  fast  speed  nor 
for   pulling  trains,   and  does  not   begin 


and,  as  I  do  not  know  how  much  long- 
er I  will  need  to  wait,  I  think  it  is 
about  time  I  fulfilled  my  promise  to 
you. 

As  it  was  from  reading  your  article 
on  this  matter  in  the  Railway  and  Lo- 
comotive Engineering  in  March,  1903, 
that  I  got  the  idea,  I  would  ask  you, 
after  examination  of  plans,  ttc,  to 
kindly  give  me  your  candid  opinion  as 
to  what  you  think  of  it,  if  it  is  a  "good 
plan"  or  not,  for  I  am  sure,  with  your 
wide  experience  in  such  matters,  you 
will  be  able  at  once  to  report  on  its 
merit. 

I  have  had  a  number  of  letters  from 
"Patent"  agents  from  your  city,  but 
again  your  valuable  paper  has  helped 
me  in  the  warnine  it  gave  regarding 
these  people.  T.   Cairns. 

Auckland,  New  Zealand. 

[A  description  of  this  device  will  be 
found  in  another  column.  Our  readers 
are  invited  to  express  their  opinions  as 
to  its  merits — Ed] 
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Irrepressible   Railway  Accidents. 

The  railway  subject  that  has  been 
most  fertile  of  discussion  during  the 
last  three  months  has  been  that  of  rail- 
way accidents.  The  number  of  people 
who  are  killed  or  maimed  on  our  rail- 
ways are  remarkably  few  considering 
the  vast  mass  of  passengers  carried. 
They  are  few  in  proportion  to  the  fatal 
accidents  that  happen  to  people  riding 
in  horse  drawn  vehicles,  but  they  are 
so  much  more  numerous  proportionate- 
ly than  the  railway  accidents  in  other 
countries  that  President  Roosevelt  was 
moved  to  comment  on  it  in  his  mes- 
sage to  Congress,  which  has  given  new 
vigor   to   the   controversy. 

In  this  connection  it  was  our  inten- 
tion to  discuss  last  month,  a  paper  read 
by  Mr.  Slason  Thompson  before  the 
Western  Railway  Club,  but  circum- 
stances beyond  our  control  prevented 
this,  and  we  now  take  up  the  subject 
after  it  has  become  somewhat  thread- 
bare. The  paper  is  on  American  and 
British  Railway  Accidents  and  its  pur- 
pose is  to  prove  that  railway  travel  in 
the  United  States  i?  really  safer  than  it 
is  in  the  British  Isles,  notwithstanding 
the  reports,  articles  and  allegations 
seeking    to    prove    the    contrary.      Mr. 


'I'lionipson  makes  a  somewhat  savage 
;iuack  on  the  Interstate  Commerce 
Commission  and  accuses  them  of  pub- 
lishing  sensational  reports  and  attempt- 
ing with  "ghoulish  glee"  to  fill  the 
public  mind  with  horror  over  the  har- 
rowing totals  of  every  description  of 
frightful  and  terrible  railroad  accidents. 
The  policy  of  the  Interstate  Commerce 
Commission  in  making  reports  of  rail- 
way accidents  is  contrasted  with  the 
practice  of  the  British  Board  of  Trade, 
very  much  to  the  disadvantage  of  the 
American  side.  He  insists  tliat  the 
British  officials  prepare  their  reports  to 
impress  upon  railway  companies  how 
.iccidents  could  be  avoided,  but  that  the 
Interstate  Commerce  Commission  en- 
deavors to  place  unnecessary  blame 
upon  the  railroad  companies  and  tries 
10  inflame  the  public  opinion  against 
the  companies  who  were  unfortunate 
enough  to  have  had  fatal  accidents  to 
their  trains.  The  Interstate  Commerce 
Commission  is  also  accused  of  deliber- 
ately perverting  their  reports  to  further 
a  preconceived  and  fallacious  theory,  a^ 
10  the  best  means  to  prevent  railroad 
accidents.  The  gross  totals  of  accidents 
he  alleges,  have  been  paraded  before  the 
popular  imagination  as  the  frightful 
mortality  to  be  reduced  by  block  sig- 
nals, whose  inevitable  tendency,  he  says, 
is  to  beget  carelessness  in  the  train 
crews  as  it  shifts  responsibility  to  the 
signal   operators  or  to  the   signal   itself. 

This  is  a  very  severe  arraignment  to 
Ijc  made  in  a  paper  submitted  for  the 
information  of  members  of  a  railway 
club,  and  it  is  far  from  being  logical: 
for  if  block  signals  tend  to  make  our 
railway  men  careless  and  thereby  in- 
crease accidents,  it  ought  to  have  the 
same  ef?ect  in  Great  Britain  where  rail- 
way accidents  are  less  frequent  than 
they  are  in  any  other  country.  Mr. 
Thompson,  however,  does  not  admit 
that  people  are  carried  more  safely  in 
the  British  Isles  than  they  are  in  the 
United  States  and  to  prove  that  con- 
tention he  says  that  on  35  railroads 
operating  over  31.000  miles  which  car- 
ried 4.886,641,267  passengers  one  mile 
without  a  single  life  being  lost.  Other 
selections  of  roads  were  made  that  car- 
ried passengers  with  remarkably  few 
accidents.  He  admits  that  there  have 
been  railway  accidents  and  that  some 
improved  supervision  is  necessary,  but 
he  wants  the  reform  to  begin  by  re- 
moving the  whole  subject  of  railway 
accidents  away  from  the  hands  of  the 
Interstate    Commerce   Commission. 

Picking  out  railways  that  have  been 
free  from  accidents  and  ofifering  them 
as  examples  of  how  the  work  of  carry- 
ing passengers  is  performed  and  as  a 
basis  of  comparison  with  British  rail- 
way casualties  will  hardly  be  regarded 
as  fair,  for  there  is  no  denying  the 
fact  that  in  the  last  six  months  of   1004. 


252  persons  w^ere  killed  and  over  500 
injured  on  our  railroads.  Mr.  Thomp- 
son lays  great  stress  on  the  greater 
length  of  mileage  covered  by  our  rail- 
way system,  but  more  mileage  docs  not 
necessarily  increase  the  chances  of  ac- 
cidents. The  amount  of  business  trans- 
acted and  the  number  of  trains  run 
make  the  proper  basis   for   comparison. 

There  is  no  question  that  railway  ac- 
cidents are  very  numerous  in  the  United 
States  and  that  being  the  case  it  is  the 
wise  plan  to  agitate  for  remedies  rather 
than  to  mystify  the  facts.  If  it  is  true 
that  in  a  inultitnde  of  counselors  there 
is  wisdom,  railroad  companies  ought  to- 
be  well  informed  at  present,  for  nearly 
every  publication  of  any  consequence  ii> 
llie  counlry  has  discoursed  i.iii  rail- 
road accidents,  their  causes  and  remedy. 
A  cynical  remedy  oflfered  by  the  press- 
of  Great  Britain,  when  railroad  acci- 
dents were  relatively  more  commoi> 
than  they  are  nowadays,  was  to  carry 
a  director  on  the  buflfer  beam  of  the 
locomotive.  The  parsiomony  which  that 
recommendation  was  meant  toxure  is 
not  .what  our  railways  are  suffering 
from,  for  such  accidents  as  collisions 
and  running  into  open  switches  are 
common  on  roads  where  no  expense  has 
been   spared    on    safety    appliances. 

Among  the  many  really  able  articles 
that  have  appeared  recently  on  railroad 
accidents  there  are  two  that  deserve 
the  earnest  attention  of  railroad  man- 
agers. It  may  be  presumed  that  Secre- 
tary Aloseley  of  the  Interstate  Com- 
merce Commission  would  give  the  sub- 
ject of  railroad  accidents  earnest  and 
intelligent  consideration,  and  that  his 
views  would  be  valuable  to  the  travel- 
ing public.  They  have  been  e.xpressed 
in  an  article  in  the  Review  of  Reviews- 
and  turn  principally  upon  the  necessity 
for  extending  block  signals  and  re- 
straining the  use  of  the  permissive 
block  system.  More  block  signals  prop- 
erly operated  would  help,  but  even 
block   signals   have   their   limitations. 

A  much  more  comprehensive  grasp  of 
the  subject  of  railway  accidents  was 
displayed  in  an  article  contributed  by 
I\Ir.  F.  W.  Haskell  to  the  Engineering- 
Magazine.  Mr.  Haskell  is  an  old  rail- 
road official  now  in  other  business,  so 
he  is  untraiTimeled  in  expressing  views 
of  practices  that  long  intimacy  with 
details  of  the  duties  performed  by 
all  classes  of  railroad  men  has  made 
him  a  good  authority  upon.  He  com- 
bats the  assertions  so  frequently  heard 
that  corporations  permit  accidents  to 
happen  through  the  use  of  inferior 
materials  or  through  want  of  safe- 
ty appliances,  and  holds  that  such 
practices  do  not  pay,  which  pre- 
vents them  from  being  practiced. 
Very  lew  accidents,  he  maintains, 
are  caused  by  defective  material  or 
equipment.      .^    vast    majority    of    them 
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result  from  errors  in  handling  trains. 
The  handling  of  trains  is  governed  by 
standard  rules.  Why,  then,  do  we  have 
the  almost  daily  murder  of  passengers 
from  preventable  accidents?  Because 
the  admirable  rules  for  the  govern- 
ment of  employees  are  habitually  disre- 
garded. 

That  answer,  iVIr.  Haskell  main- 
tains, is  a  true  summary  of  the 
leading  cause  of  railroad  accidents 
and  he  proceeds  to  give  instances 
of  neglect  from  a  v^'ell-storcd  mem- 
ory. We  are  all  familiar  with  the 
saying,  "Rules  are  made  to  locate 
blame  when  an  accident  happens;"  but 
the  man  who  takes  no  chances  and  tries 
faithfully  to  obey  the  rules  soon  makes 
himself  unpopular.  The  chances  are 
that  his  life  will  not  be  long  upon  any 
railroad.  The  strong  individuality  of 
Americans  tends  to  develop  the  chance- 
taker,  and  it  moves  the  oiihcial  in  charge 
to  overlook  breaches  of  rules  that  do 
not  end  in  disaster. 

All  the  agitation  against  railway  acci- 
dents is  kept  at  a  fever  heat,  but  the 
accidents  keep  recurring  and  the  travel- 
ing public  hopelessly  exclaim:  What  are 
we  going  to  do  about  it?  Very  little, 
for  a  condition  and  not  a  theory  con- 
fronts the  investigator.  The  condition 
is  the  natural  want  of  obedience  to 
laws  and  rules.  Block  signals,  perfect 
brakes  and  strong  cars  will  reduce  the 
fatalities  of  collisions,  but  the  real 
remedy  is  to  cultivate  obedience  to  con- 
stituted  authority. 


he  says,  "but  the   Interstate   Commerce 
Commission   itself   lacks   potency. 

"The  results  of  the  law  have  been 
beneficial,  and  it  was  one  of  the  great 
est  pieces  of  legislation  ever  enacted. 
At  the  same  time,  it  is  but  dimly  un- 
derstood and  appreciated  by  vast  num- 
bers and  especially  by  freight  agents. 
It  ought  to  be  strengthened  in  several 
ways,  and  the  commission  ought  to  be 
given  a  great  deal  more  money  so  as 
to   make   it   really  efficient." 


Railroad  President  Favors  Government 
Control. 

Several  years  ago  a  sensation  was 
created  in  railway  centers  by  A.  B. 
Stickney,  president  of  the  Chicago 
Great  Western,  charging  his  associates 
at  a  meeting  of  railroad  presidents  with 
coming  together  to  make  working 
agreements  that  they  had  no  intention 
of    keeping. 

Mr.  Stickney  is  not  celebrated  as  a 
harmonizer,  but  he  is  highly  practical  in 
shaping  railroad  policy.  While  most 
of  the  railway  officials  are  merely  offer- 
ing strenuous  objections  to  giving  the 
Interstate  Commerce  Commission  pow- 
er to  regulate  railroad  rates,  Mr.  Stick- 
ney has  declared  that  the  Government 
should  either  own  and  operate  the  rail- 
way lines  or  supervise  and  regulate 
their  management.  The  latter,  he 
thought,  the  wiser  plan  and  to  be  pre- 
ferred. "The  railroads,  after  all,  are 
as  much  the  subject  of  government  con- 
trol as  the  public  highways,"  he  added. 

Greatly  added  powers  for  the  Inter- 
state Commerce  Commission  were  ad- 
vocated by  Mr.  Stickney  at  the  com- 
mittee hearing  in  Washington  last 
month.  "There  is  plenty  of  law,  no 
doubt,  in  the  interstate  commerce  act," 


Breaking  Trains  in  Two. 

One  of  the  most  annoying  and  dis- 
tressing happenings  in  daily  railroad 
work  is  the  breaking-in-two  of  trains. 
Perhaps  the  most  vexatious  experience 
is  the  brcaking-in-two  of  the  heavy  mod- 
ern passenger  trains,  which  necessarily 
entails  much  loss  of  time,  unsatisfactory 
completion  of  work  in  coupling  the  train 
together  again,  and  for  which  work  the 
crew  have  facilities  which  are  not  always 
adequate  or  sufficient.  The  breaking- 
in-two  of  trains  has  always  been  with  us, 
and  has  been  considered  in  the  light  of 
almost  a  necessary  evil.  Every  caboose 
and  engine  from  time  immemorial  has 
been  equipped  with  an  outfit  for  recoup- 
ling  freight  trains  which  have  broken-in- 
two  at  the  draw  bar,  end  sill,  or  other 
connecting   part. 

In  the  earlier  days  when  lighter  cars 
were  used,  and  the  dravi^  springs  were 
of  lower  capacity,  break-in-twos  were 
not  so  frequent  unless  the  slack  was 
quickly  taken  out  of  the  train  by  the 
engine  in  starting.  In  modern  practice, 
however,  break-in-two  troubles  are 
greater  than  in  earlier  times.  It  appears 
that  while  cars  and  locomotives  have 
been  steadily  growing  larger  and  heavier 
the  true  service  capacity  of  the  draft 
gear  connections  have  not  increased  pro- 
portionately, nor  is  this  logically  possi- 
ble when  we  consider  that  not  alone  the 
parts  of  the  draft  gear  system  must  be 
made  heavier  and  stronger,  but  that  the 
resistance  to  withstand  shocks  be  also 
increased.  The  way  in  which  this  in- 
creased capacity  is  usually  attempted,  is 
by  increasing  the  capacity  of  the  draft 
spring  by  substituting  a  larger  and 
stronger  spring,  or  by  placing  two 
springs  where  one  was  formerly  used. 

Enlarging  the  parts  such  as  knuckles, 
coupler  shanks  and  tail  pins,  is  undoubt- 
edly a  move  in  the  right  direction,  but 
an  enlargement  of  the  spring  capacity  is 
manifestly  a  temporary  expedient,  if  not 
altogether  a  move  in  the  wrong  direction. 
The  spring  in  the  draw  gear,  when  com- 
pressed by  the  shock,  must  naturally  re- 
coil or  "kick  back"  with  almost  the  same 
force  that  it  was  compressed  by  the 
shock.  This  means  a  counter  shock  and 
a  series  of  succeeding  shocks  and  counter 
shocks  throughout  the  train  which  is 
bound  to  compress  some  of  the  springs 
solid    to    their    full    capacity,    and    then 


throw  the  shock  as  a  dead  weight  on  the 
under  framing  of  the  car.  When  this 
shock  to  the  under  framing  and  end  sills 
is  too  great  to  stand,  the  parts  give  way. 

The  principle  of  spring  resistance  ic 
the  draw  gear  is  manifestly  incorrect, 
for  the  reason  that  while  it  can  absorb 
one  shock,  this  shock  will  form  itself  into 
a  counter  shock  which  docs  great  dam- 
age. If  the  initial  shock  could  be  ar- 
rested and  consumed,  and  the  recoil  or 
"kick  back"  prevented,  an  ideal  resist- 
ance would  be  had.  This  feature  is 
claimed  to  exist  in  the  friction  type  of 
draft  gear,  as  that  type  absorbs  the 
shock,  through  friction,  and  ibnsumcs 
the  energy  which  would  otherwise  be 
given  back  in  the  counter  shock  or  re- 
coil. This  is  a  subject  which  has  becR 
before  the  Master  Car  Builders'  commit- 
tees for  some  time,  but  no  definite  con- 
clusion regarding  its  true  value  in  com- 
parison with  the  spring  gear  has  been 
reached  as  yet.  This  would  seem  a  mat- 
ter of  exceeding  importance  to  railroads 
troubled  with  break-in-twos  on  heavy 
modern  equipment. 

Many  of  the  break-in-two  troubles 
blamed  on  the  engineer,  and  for  which 
he  is  obliged  to  "do  time,"  is  actually 
due  to  the  inefficiency  of  the  draw  gear. 
In  a  few  words,  the  heavy  car  and  loco- 
motive equipment  have  grown  much  fast- 
er than  the  helpful  capacity  of  the  draft 
gear.  Again,  the  simple  spring  gear, 
suited  perhaps  to  very  light  trains  many 
years  ago,  cannot  be  developed,  on  ac- 
count of  its  reactive  tendencies,  to  meet 
the  needs  of  the  heavy  shocks  of  long, 
heavy  trains  of  to-day.  Something  is 
needed  to  absorb  and  consume  the  shock 
and  thereby  prevent  the  damaging  recoi 
of  the  draft  springs,  instead  of  permit- 
ting it  to  "kick  back"  with  the  disastrous 
effect  on  the  draft  gear  springs  and 
throwing  excessive  strains  on  the 
foundation  timbers  of  the  cars,  which 
necessarily  must  result  in  their  giving 
way  to  fracture  at  some  point. 

Many  break-in-twos,  blamed  on  the 
air  brake,  is  really  due  to  inefficient  draw 
gear,  which  permits  the  train  to  part, 
the  air  brakes  applying  incidentally  a 
they  are  intended  to  do,  .ind  they  are 
wrongly  blamed  for  bringing  about  the 
damage.  A  better  quality  of  draft  gear  is 
certainly  desirable  on  our  heavy  modern 
equipment.     

Clean  Trains  and  Filthy  Engines. 
The  passenger  department  of  most 
American  railways  appreciate  the  ad- 
vantage of  having  attractive  looking  cars, 
and  little  expense  is  spared  in  the  race 
of  competition  to  make  the  trains  as 
handsome  as  possible.  At  great  terminal 
points,  where  travelers  have  the  oppor- 
tunity to  compare  the  outward  appear- 
ance of  trains  belonging  to  competing 
systems,  there  is  no  doubt  that  the  rail- 
way   company    with    the    finest    looking 
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-  cars  gets  business  on  that  account.  The 
attractive  part  of  tlie  train  is,  however, 
often  entirely  behind  the  tender  of  the 
locomotive.  The  engine  and  tender  are 
frequently  monuments  of  power  encased 
in  the  dirtiest  covering  that  neglect  and 
want  of  taste  can  provide.  We  have  no 
desire  to  see  a  return  to  the  gilt  and 
tinsel  that  were  for  many  years  employed 
to  make  locomotives  look  ostentatious, 
but  we  really  represent  public  sentiment 
in  saying  that  the  severe  simplicity  of 
modern  fashion  should  be  accompanied 
by  cleanliness. 

We  recently  traveled  on  a  railway  that 
had  niCTst  attractive  passenger  cars  in- 
side and  outside.  There  was  nothing  os- 
tentatious, but  there  was  sufficient  crea- 
ture comfort  to  please  the  eye  and  other 
elements  of  sensation.  But  the  locomo- 
tives were  a  sight  to  be  remembered. 
1  here  seemed  to  be  great  uniformity 
in  their  uncouth  appearance.  The  boil- 
ers looked  as  if  they  had  been  foamed 
over  for  a  year  and  then  lavishly  coated 
with  coal  dust.  The  machinery — rods, 
cross-heads  and  guides — had  originally 
been  bright,  but  they  had  been  neglected 
sci  persistently  by  the  wipers  that  they 
had  become  masses  of  moving  filth.  The 
wheels  still  showed  spokes,  but,  like 
other  parts,  they  were  heavily  loaded 
with  antiquated  grease,  track  clay  and 
coal  dust. 

The  passenger  department  of  our  rail- 
ways no  doubt  understand  their  busi- 
ness, and  they  have  insisted  that  trains 
be  made  attractive  because  it  is  a  paying 
proposition.  Would  giving  an  attrac- 
tive appearance  to  the  engine  pulling  the 
train  not  possess  a  paying  feature? 
When  traveling  people  look  at  a  loco- 
motive in  front  of  a  train  and  find  it  an 
eloquent  testimony  of  neglect  and 
slovenliness,  are  they  not  likely  to  rea- 
son that  the  carlessness  which  fails  to 
remove  dirt  is  likely  to  leave  defects  un- 
remedied that  are  liable  to  cause  failure 
on  the  road?  Such  reasoning  is  entirely 
rational  and  logical.  As  getting  safely 
and  expeditiously  to  the  end  of  the  jour- 
ney is  the  aim  of  travelers,  motive  power 
that  proclaims  neglect  and  carelessness 
is  likely  to  send  passengers  by  other 
routes. 

Meeting   of  the   American    Society    of 

Mechanical    Engineers — Address 

by   President   Swasey. 

Early  in  December  last  the  fiftieth 
meeting  of  the  American  Society  of  Me- 
chanical Engineers  was  held  in  New 
York,  and  an  address  on  "Some  Refine- 
ments of  Mechanical  Science"  was  de- 
livered by  the  president  of  the  society, 
Mr.  Ambrose  Swasey. 

The  speaker  congratulated  the  society 
on  the  creditable  record  of  its  25  years 
of  existence,  and  for  its  membership  of 
nearly  2,900.  The  principal  part  of  the 
address   dealt   with   the   developing  and 


perfecting  of  mechanisms  and  instru- 
ments. He  traced  the  progress  of  time 
measuring  devices  from  the  sun-dial,  the 
hour-glass,  the  water  clock  up  to 
chronometers  of  to-day  in  which  prac- 
tical, if  not  absolute  perfection,  has  been 
attained.  The  growth  and  perfecting  of 
astronomical  instruments  was  next 
touched  on.  Reference  was  made  to  the 
dividing  engine  made  by  Ramsden  in 
1777.  This  engine  was  designed  special- 
ly for  the  graduating  circles,  and  is  now 
preserved  in  the  museum  of  the  Smith- 
sonian Institution,  at  Washington. 

In  dealing  with  machines  for  ruling 
lines  exactly  parallel  and  equally  spaced, 
he  said  that  Professor  Rowland  had  made 
an  engine  which  has  a  practically  perfect 
screw.  To  use  Mr.  Swasey's  own 
words:  "This  engine  was  made  especially 
for  ruling  diffraction  gratings  of  specu- 
lum metal,  and  with  it  a  surface  has  been 
ruled  with  160,000  lines,  there  being  about 
29,000  to  the  inch,  and  as  many  as  43,- 
000  lines  to  the  inch  have  been  ruled. 
The  gratings  mostly  used  have  from  14,- 
000  to  20,000  lines  to  the  inch,  and  with 
such  exactness  is  the  cutting  tool  moved 
by  the  screw  that  the  greatest  error  in 
the  ruling  does  not  exceed  one-millionth 
of  an  inch." 

Continuing,  he  spoke  in  part  as  fol- 
lows : 

"The  established  standards  of  length, 
which  arc  the  yard  of  Great  Britain  and 
the  meter  of  France,  being  made  of  metal 
and  liable  to  destruction  or  damage.  Pro- 
fessor Michelson  conceived  the  idea  of 
determining  the  lengths  of  these  stand- 
ards in  wave  lengths  of  light,  which 
would  be  a  basis  of  value  unalterable  and 
indestructible.  For  these  experiments 
the  interferometer  was  constructed,  an 
instrument  which  required  the  highest 
order  of  workmanship  and  the  greatest 
skill  of  the  optician.  Mr.  Brashear  made 
for  the  instrument  a  series  of  refracting 
plates,  the  surfaces  of  which  were  flat 
within  one-twentieth  of  a  wave  length  of 
light,  with  sides  parallel  within  one  sec- 
ond. This  was  the  most  difficult  work 
ever  attempted  in  the  refinement  of  opti- 
cal surfaces. 

"Professors  Michelson  and  Morley  de- 
vised a  method  for  using  the  interferom- 
eter for  making  the  wave  length  of  some 
definite  light  an  actual  and  practical 
standard  of  length,  and  experiments 
were  conducted  at  the  Bureau  of  Weights 
and  Measures  at  Sevres,  France,  where 
the  standard  meter,  kept  in  an  under- 
ground vault  and  inspected  only  at  long 
intervals,  was  used  for  that  important 
work,  which  occupied  nearly  a  year.  The 
final  result  of  the  experiments  shows  that 
there  are  1,553,164.5  wave  lengths  of  red 
cadmium  light  in  the  French  standard 
meter  at  15  degrees  C.  So  great  is  the 
accuracy  of  these  experiments  that  they 
can  be  repeated  within  one  part  in  two 
millions.      SViniild    the    mntprinl    'Jtandard 


of  length  be  damaged  or  destroyed  the 
standard  wave  length  of  light  will  remain 
unaltered  as  a  basis  from  which  an  exact 
duplicate  of  the  original  standard  can  be 
made.  These  two  marvelous  instruments, 
the  Rowland  dividing  engine  and  the 
Michelson  interferometer,  show  the  pos- 
sibilities in  the  perfection  of  linear  di- 
visions and  the  standards  of  length." 


The  Fatal  Open  Switch. 

Running  into  an  open  switch  is  one 
of  the  most  fertile  causes  of  fatal  acci- 
dents in  railroad  operating,  and  it  is  al- 
ways caused  by  inexcusable  carlessness. 
Men  who  go  away  and  leave  a  switch 
open  ought  to  have  no  mercy  shown 
them,  and  it  is  a  case  where  laws  ought 
to  be  passed  awarding  severe  punishment 
to  the  man  guilty  of  committing  such  an 
offense,  no  matter  it  if  led  to  an  accident 
or  not. 

Holding  these  sentiments,  we  were  not 
a  little  surprised  to  read  about  a  superin- 
tendent of  St.  Louis  terminals  denying 
that  a  man  sent  to  guard  a  switch  was 
guilty  of  gross  carelessness  when  he 
went  away,  leaving  the  switch  open, 
causing  an  accident  in  which  several  per- 
sons were  severely  injured,  one  of  them 
fatally.  The  superintendent  who  defend- 
ed this  kind  of  railroading  is  probably 
the  type  of  man  who  demoralizes  the  em- 
ployees by  habitually  overlooking 
breaches  of  discipline  so  that  they  may 
pose  as  good  fellows. 


Wallace's  Hand  Book. 

"Points  for  Men  on  the  Head  End,"  is 
the  name  of  a  new  pocket  reference 
book,  by  ouf  occasional  correspondent, 
W.  G.  Wallace,  and  published  by  The 
World  Railway  Publishing  Company, 
Chicago,  III.  The  publishers  make  a 
point  on  the  practical  character  of  the 
book,  and  their  claim  in  this  respect  is 
well  founded.  The  author  writes  advice 
to  the  men  as  plainly  as  he  would  speak 
it  in  the  roundhouse  or  on  the  road. 

Contains  information  on  instruction 
to  firemen;  running;  how  to  make  en- 
gines steam;  care  of  rods,  wedges,  driv- 
ing boxes;  getting  over  the  road;  lu- 
brication, emergencies,   etc. 

Teaches  how  to  figure  tractive  pow- 
er, train  resistance  due  to  curves,  grade, 
speed  and  many  other  things.  Price 
$1.00.  

We  have  received  a  copy  of  the 
forty-sixth  annual  report  of  the  Rail- 
road Commissioners  of  the  State  of 
Maine.  It  is  a  book  of  364  pages  and 
contains  statistical  tables  from  the  an- 
nual returns  of  the  railroad  companies 
operating  in  the  State  during  the  year 
ending  June  30,  1904.  In  the  work  are 
included  petitions  and  the  decisions 
and  rules  of  the  board.  The  commis- 
sioners for  the  State  are  Messrs. 
Joseph  P.  Peaks,  B.  F.  Chadbourne  and 
Parker    Spnfford. 
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The   Tug-o'-War. 

BY    DAN    UUUAN. 

Their  general  appearance — ruddy- 
facedj  well  fed,  well  groomed,  and  in 
tourist  outfits — told  the  general  manager 
that  they  were  Englishmen  touring 
America  the  moment  they  were  ushered 
through  the  green  swinging  door  into 
the  inner  oflicc.  This  was  apparent  be- 
fore the  spokesman  said: 

"Beg  pawdon,  suh,  but  I  take  it  from 
your  dark's  statement  outside,  that  you 
ah  the  General  Executive  oflicah  of  this 
railway,  from  which  we  have  just  alight- 
ed?" 

"Yes,  if  you  came  in  on  the  Midland 
railroad.  I  am  general  manager  of  that 
line,  sir,"  replied  the  G.  M.,  taking  an- 
other look  at  the  card  which  Burns,  the 
chief  clerk,  had  brought  in.  "And  you 
are  Sir  Joseph  Johnstone,  of  London, 
England?" 

"Yes,  and  my  associate  and  compan- 
ion heah,  is  Suh  Samuel  Jenkins,  also 
of  London." 

"I  am  delighted,  gentlemen,"  acknowl- 
edged the  General  Manager.  "Pray,  be 
seated." 

The  two  Englishmen  sank  into  the 
luxurious  leather  chairs  offered  them, 
and  the  G.  M.  resumed:  "If  I  am  not 
mistaken,  gentlemen,  you  are  both  di- 
rectors of  the  London  &  Northwestern 
Railway.  And  you.  Sir  Joseph,  are  one 
of  its  largest  stockholders.  I  welcome 
you  most  cordially,  and  hasten  to  extend 
to  you  every  courtesy,  to  its  fullest  ex- 
tent, that  our  line  affords.  Shall  I  sup- 
ply you  with  transportation  and  escorts, 
and  with  introductory  letters  to  our  offi- 
cials? They  will  be  directed  to  provide 
you  with  every  facility  for  investigating 
our  American  methods  of  railroading. 
You  would  like  to  investigate  and  ob- 
serve our  methods,  I  presume?" 

"Well — er — er — .  But  I  beg  pawdon, 
suh,"  hesitated  Sir  Joseph.  "We  thank 
you  very  much,  suh.  We  might  appre- 
ciate investigating  some  certain  methods 
of  youahs,  but  not  of  othahs.  I  desiah 
to  suggest  to  you  that  we  have  been 
forced  to  observe  some  of  youah  Amer- 
ican methods  which  we  cannot  bring  our- 
selves to  very  much  admiah.  In  fact, 
we  have  had  a  most  extraordinary  ex- 
perience— extraordinary,  and  decidely  un- 
pleasant, I  assuah  you,  suh,  and  we  wish 
to  lodge  a  complaint." 

"Indeed?"  queried  the  G.  M.,  with 
raised  eyebrows.  "Not  a  lack  of  atten- 
tion and  courtesy  on  the  part  of  our 
employees,   I  hope,  gentlemen?" 

"No,  thank  you,  suh,"  replied  Sir  Jos- 
eph, hastily,  "not  that.  We  have  just 
alighted  from  your  highly  advertised 
fuhst-class  train.  You  call  it — ah — ah — 
yes,  the  'Chain  Lightning,'  I  believe.  We 
occupied  a  private  compahtment  in  one 
of  the  luxurious  carriages  of  the  'Chain 
Lightning,'  and  were  rudely  jostled  while 
taking  our  mnrninsj  bnwtli.     It   was   ex- 


ceedingly provoking,  I  assure  you.  There 
came  a  terrific  shock — terrific,  suh,  as 
Suh  Samuel  emerged  from  his  tub.  He 
was  hurled,  projectile-like,  the  entiah 
length  of  the  compahtment  and  landed, 
drii)ping  and  swearing,  in  a  very  undig- 
nified and  ludicrous  position,  mainly  on 
his  head — a  position  vastly  unbecoming 
to  an  English  gentleman,  I  assuah  you." 

"It  was  outrageous,  suh,  outrageous." 
interjected  Sir  Samuel,  speaking  tor  the 
first  lime,  and  in  a  tone  which  keenly 
betrayed  his  lingering  indignation  at  be- 
ing so  unceremoniously  handled.  "One 
of  your  abominable  American  practices, 
I  presume,  suh — abominable,  and  exceed- 
ingly disconcerting,   I   assuah  you." 

The  G.  M.'s  brows,  knitted  closer. 
Had  Burns,  the  chief  clerk,  seen  it,  he 
would  have  interpreted  it  as:  "Trouble 
ahead   for   somebody." 


"High  speed  brakes — Jennings — trou- 
ble," mused  the  G.  M.  "That's  the 
fourth  time  in  the  past  month  I  have 
heard  that."  The  brows  contracted  and 
knitted  closer,  and  the  owner  for  the 
moment  semeed  lost  in  thought.  Trou- 
ble was  undoubtedly  brewing.  "Jen- 
nings— high  speed" 

"But  we  must  be  going,  suh,  now  that 
Suh  Samuel  has  lodged  his  complaint, 
or,  rawthah,  that  I  have  served  it  foh 
him,"  suggested  Sir  Joseph.  "He  was 
deucedly  angry,  was  Suh  Samuel,  I  as- 
sure you.  He  was  in  a  terrible  passion 
and  insisted  upon  formally  resenting  one 
of  your  distasteful  methods,"  And  as 
he  shook  the  G.  M.'s  hand,  Sir  Joseph 
continued:  "You  should  try  the  auto- 
matic vacuiim  brake,  which  we  use  in 
England,    suh.      You    will    find    it    stops 
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There  was  a  merry  twinkle  in  Sir  Jos- 
eph's eye,  he  probably  cherishing  secret 
amusement  at  Sir  Samuel's  predicament 
of  the  morning  and  his  consequent  dis- 
comfiture. Sir  Joseph  screwed  his  sin- 
gle eyeglass  into  place,  and  leveling  it 
at  the  G.  M.,  with  all  the  deliberation 
and  care  that  a  gunner  would  exercise 
in  aiming  at  a  target,  said:  "I  subse- 
quently awsked  your  chief  guard — con- 
ductah,  I  believe  you  call  him — if  there 
was  any  valid  reason  for  so  violently 
ejecting  Suh  Samuel  from  his  bawth. 
He  only  smiled,  howevah,  and  covertly 
suggested:  'High  Speed  Brakes — unde- 
sired  quick  action' — a  most  decidedly 
unsatisfactory  nnsah.  I  assuah  von." 


trains  with  decidedly  less  shock  than 
your  compressed  air,  high  speed  brake. 
Will   it   not.   Sir   Samuel?" 

"Decidedly,  suh,  I  assure  you,"  re- 
plied Sir  Samuel,  savagely.  "Good 
mawning,   suh." 

"Git  onto  de  go-ahead-and-back-up- 
caps  o'  dem  Johnny  Bulls,"  exclaimed 
"Phil,"  the  office  boy,  to  Burns,  the 
chief  clerk,  -s  the  Englishmen,  in  fore- 
and-aft  peaked  tourist  caps,  accompanied 
by  Washington  Lincoln,  the  colored  por- 
ter, carrying  their  luggage,  disappeared 
through  the  outer  door. 

That  trouble  was  brewing  for  Jennings 
was  settled  when,  in  response  to  the  G. 
M.'s    "buzzer,"    Burns    was    ordered    to 
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suniiiion  Jennings.  "Send  for  Burke,  the 
superintendent  of  motive  power,  and  for 
Jones,  the  division  superintendent,  too," 
added  the  G.  M. 

In  due  time  these  worthies  arrived 
and  were  occupying  the  places  we  once 
before  saw  them  in,  viz.:  Messrs.  Burke 
and  Jones,  uncomfortably  seated  in  the 
luxurious  leather  cushioned  chairs  along 
the  wall  at  the  side  of  the  G.  M.'s  desk, 
and  Jennings  standing  "on  the  carpet" 
in  front. 

"Several  months  ago,"  began  the  G. 
M.,  somewhat  severely,  "we  began 
equipping  with  high  speed  brakes.  At 
the  present  moment  we  are  about  half 
equipped,   I   believe.     Eh,   Mr.   Burke?" 

"Yes,  sir,"  replied  the  S.  M.  P.  "That 
is,  all  our  through  trains  are  equipped 
and  in  high  speed  brake  service,  and  we 
are  now   working  on  our  local  trains." 

"Anyhow,"  continued  the  G.  M.,  "our 
first-class  limited  trains  are  all  equipped. 
Eh,  Mr.  Jones?" 

"Yes,  sir,"  replied  the  Supterinten- 
dent,  "all  through  trains,  including  our 
two  flyers,  the  'Chain  Lightning'  and 
'Blue  Streak,'  are  in  high  speed  brake 
service." 

"Those  two  trains  have  given  us  more 
trouble  than  all  the  others  combined, 
and  especially  since  we  equipped  them 
with  high  speed  brakes,"  said  the  G. 
M.  "Why,  less  than  an  hour  ago,  two 
English  gentlemen,  directors  and  stock- 
holders of  a  prominent  British  railroad, 
traveling  over  our  line,  came  in  here 
and  complained  of  being  knocked  down 
in  one  of  the  compartment  bathrooms  on 
the  'Chain  Lightning'  this  morning,  ev- 
idently by  irregular  action  of  the  high 
speed  brakes." 

Here  Burns  entered  and  handed  the 
G.  M.  a  message  from  the  general  su- 
perintendent.    It  read  as  follows: 

"  'Chain  Lightning'  arrived  one  hour 
and  forty  minutes  late.  Broke  in  two 
three  times  last  hundred  and  thirty 
miles.     Cause,  high  speed  brakes." 

"Ask  Mr.  Williams  to  step  in.  Tell 
him  I  wish  to  see  him,"  said  the  G.  M., 
brusquely.  The  Genl.  Supt.  soon  made 
his  appearance. 

"Mr.  Williams,"  began  the  G.  M., 
holding  the  message  before  him  and 
slowly  re-reading  it,  "This  means  that 
we  must  pay  rebates  to  the  passengers 
of  this  morning's  'Chain  Lightning,' 
doesn't   it?" 

"Yes,  sir,"  replied  the  Genl.  Supt. 
"Our  ticket  contract  calls  for  a  rebate 
to  ticket-holders  whenever  the  'Chain 
Lightning'  arrives  more  than  twenty 
minutes  late." 

"How  many  cars  were  there  in  the 
train — and  how  many  passengers?" 
asked  the  G.  M. 

"Fourteen  cars,"  replied  the  Genl. 
Supt.  "Three  baggage,  two  express, 
two  day  coaches  and  seven  sleepers  and 
compartment  cars,  all  solidly  filled." 


"A  pretty  penny  it  will  all  cost  us," 
said  the  G.  M.,  dolefully.  "Where  did 
these   break-in-twos  occur?" 

"The  first  was  at  Pigeon  Center, 
where  we  are  putting  in  a  new  steel 
bridge  and  have  to  use  single  track.  The 
second  was  at  the  Hardrock  coal  chute 
to  take  coal.  The  third  was  coming  over 
the  crossover  switches  into  the  station, 
downstairs.  As  the  'Chain  Lightnlnfi' 
was  late,  she  had  to  be  berthed  on  an- 
other track  than  her  usual  one.  The 
yardmaster  slowed  her  down,  and  she 
broke  in  two.  She  blocked  the  whole 
yard  and  laid  the  'Blue  Streak'  out  eigh- 
teen minutes.  I  have  already  forty-five 
protests  this  morning  from  commuters, 
and  thirteen  threats  to  leave  our  line 
and  go  to  the  South  Shore  road.  The 
delays  are  very  damaging,  sir,  and  I 
would  suggest  that  we  discard  the  high 
speed  brake  and  go  back  to  the  old 
brake  which  never  gave  us  this  trouble." 
As  the  Genl.  Supt.  finished,  his  eyes 
rested  rather  savagely  on  Jennings.  In 
fact,  all  eyes  were  turned  on  Jennings, 
standing  in  front  of  the  desk,  evidently 
feeling  he  was  up  against  a  decidedly 
hard  proposition. 

"What  have  you  got  to  say,  Jennings?" 
asked  the  G.  M.,  in  a  steely  tone. 

"Don't  take  off  the  high  speed  brakes," 
replied  Jennings.  "It  would  be  a  mis- 
take." 

"A  mistake?"  retorted  the  G.  M.  "A 
mistake?  Would  you  consider  it  a  mis- 
take to  keep  the  'Chain  Lightning'  and 
'Blue  Streak'  on  time?  Would  it  be  a 
mistake  to  stop  paying  rebates  to  pas- 
sengers on  limited  tickets?" 

"And  would  it  be  a  mistake,"  added 
the  Genl.  Supt.,  savagely,  "to  stop  pay- 
ing overtime  wages  for  laying  out  all 
the  trains  on  the  road?'' 

"You  don't  understand  me,"  replied 
Jennings.  "I  meant  that  the  trouble  is 
not  with  the  high  speed  brakes.  Tak- 
ing them  off  wouldn't  bring  the  relief 
you  might  think  it  would.  The  trouble 
is  elsewhere." 

"Why  can  t  we  run  high  speed  brakes 
without  trouble  like  other  roads?"  per- 
sisted the  Genl.  Supt.  "The  New  York 
Central  ran  the  Empire  State  Express 
high  speed  braked  for  several  years 
without  trouble." 

"Yes,  and  the  Pennsylvania  ran  the 
Congressional  Limited  for  years  high 
speed  braked  without  trouble,"  added 
Mr.  Jones. 

"And  both  the  Burlington  and  the 
North-Western  have  done  it,  too,"  sug- 
gested Mr.  Burke. 

"Hold  on,  gentlemen!  Hold  on!"  in- 
terrupted the  G.  M.  "Don't  all  jump  on 
Jennings  at  once.  Give  him  a  chance. 
He  says  the  trouble  lies  elsewhere  than 
with  the  high  speed  brake.  Where  is 
it,  Jennings?  Go  ahead  and  tell  us 
where  the  trouble  lies  and  how  we  can 
get  rid  of  it." 


"Well,"  said  Jennings,  slowly,  "to  be- 
gin with,  the  break-in-twos  on  these  high 
speed  braked  trains  never  happen  when  the 
brakes  arc  being  applied.  It  is  always  after 
the  brakes  are  released." 

"That's  so,"  volunteered  Mr.  Jones, 
"I've  noticed  that  myself." 

The  Genl.  Supt.  and  G.  M.  looked  a 
little  surprised.  "Go  on,  Jennings,"  said 
tlie   G.  M.,  encouragingly. 

"You  will  remember,"  continued  Jen- 
nings, "that  since  we  put  high  speed 
brakes  on  the  'Chain  Lightning'  and 
'Blue  Streak,'  we  have  just  about 
doubled  the  length  of  those  two  trains. 
Before  our  passenger  business  increased 
so,  and  before  we  got  the  big  700-class 
engines,  we  seldom  hauled  more  than  six 
cars,  and  never  more  than  eight.  To-day 
fourteen-car  trains  are  common  with  us. 
Our  flyers,  the  'Chain  Lightning'  and 
'Blue  Streak,'  are  now  more  like  freight 
trains  and  must  be  handled  more  like 
them.  We  must  be  more  careful  in  re- 
leasing brakes,  and  in  starting  to  use 
steam  to  take  slack  after  a  release  of 
brakes." 

"Do  you  really  believe  that  cuts  much- 
figure  with  a  train  equipped  with  M. 
C.  B.  automatic  couplers?"  asked  the- 
Genl.  Supt.  "Won't  the  couplers  take- 
care  of  the  slack  in  a  fourteen-car  pas- 
senger train?" 

"If  we  handle  it  right,  it  will,"  replied 
Jennings. 

"Well,  go  on  Jennings,"  directed  the 
G.  M.,  encouragingly,  "and  tell  us  how 
to  handle  it  right."    • 

"The  whole  trouble  comes,"  contin- 
ued Jennings,  "from  what  you  might 
call  a  'Tug-o'-War'  between  the  brakes 
on  the  rear  cars  and  the  engine  on  the 
head  end.  Anything  which  sets  up  this 
'Tug-o'-War'  will  throw  a  strain  on  the 
draft  gear  and  couplings  that  is  liable  ta 
break  the  train  in  two  somewhere." 

"But  why  should  these  two  forces  be 
playing  at  'Tug-o'-War,!  Jennings?"^ 
asked  the  G.  M.  "One  force — the  en- 
gine— is  to  start  and  keep  the  train  go- 
ing, while  the  other  force — the  brakes — 
is  to  stop  the  train.  I  don't  see  why 
both  forces  should  be  working  at  once." 

"That's  it,"  replied  Jennings.  "That's 
the  trouble.  If  we  can  keep  these  two 
opposing  forces  from  working  at  the 
same  time,  we'll  not  have  any  break-in- 
twos.  But  sometimes  they  are  allowed 
to  work  together,  and  then  we  have 
break-in-twos." 

"I  fail  to  appreciate  Mr.  Jennings' 
point,"  rejoined  the  Genl.  Supt.,  with 
just  a  tinge  of  sarcasm  in  his  tone.  "Why 
should  any  sane  man  keep  on  using 
steam  after  he  sets  his  brakes?  And 
why  should  he  set  his  brakes  while  his 
steam  throttle  is  wide  open?  That  is 
out  of  all  reason." 

"Understand  me.  he  doesn't  do  it  in- 
tentionally, or  even  knowingly,"  replied 
(Continued  on  page  7^.) 
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Our   Correspondence  School. 

In  this  department  we  propose  giving  the  information  that  will  enable  trainmen  to  pass  the  examinations  they  are  subjected  to  before  being;  pro- 
moted. If  any  of  our  students  fail  to  understand  any  part  of  the  instructions,  we  will  gladly  try  to  make  them  plainer  if  they  write  to  us. 
When  a  student  wishes  to  receive  a  private  answer,  he  is  reminded  that  it  Is  usual  to  send  a  stamped  envelope  for  the  return  letter.  We 
will  be  glad  to  answer  any  question  relating  to  railway  matters,  but  prefer  that  they  be  suitable  for  our  question  and  answer  department. 

All  letters  intended  for  Our  Correspondence  School  ought  to  be  addressed  to  Department  E. 


Progress  of  the  Course. 

We  publish  in  this  issue  ihe  last  of 
the  third  series  of  questions  forming  the 
beginning  of  our  Correspondence  School 
Course.  We  now  begin  with  the  first 
series.  The  reason  why  we  began  at  the 
third  series  was  that  it  contains  the  final 
questions  for  the  examination  of  firemen 
who  are  offering  themselves  for  pro- 
motion to  be  engineers.  We  had  a  great 
many  requests  that  we  should  give  the 
answers  to  these  questions  at  once,  so 
that  men  preparing  for  examination 
should  have  the  benefit  of  them. 

All  the  leading  railway  companies  in 
the  country  have  decided  to  require  their 
trainmen  to  undergo  an  examination  as 
a  test  of  practical  knowledge  of  the 
duties  they  are  expected  to  perform  after 
being  promoted.  Some  companies  re- 
quire the  men  to  pass  only  one  examina- 
tion; but  most  of  them  are  instituting  a 
series  of  three  examinations — the  pro- 
gressive examination  plan  recommend- 
ed by  a  committee  of  the  American  Mas- 
ter Mechanics'  Association  in  1891. 

If  young  firemen  will  take  up  the 
study  of  these  questions  as  the  answers 
are  published  and  keep  working  at  them 
steadily,  a  little  at  a  time,  they  will  ac- 
quire such  strength  of  knowledge  that 
going  before  the  examination  board  will 
have  no  more  terrors  than  sitting  down 
to  air  their  views  before  a  stove  com- 
mittee. 

Few  men  will  obtain  employment  as 
firemen  or  brakemen  without  passing 
through  an  examination  to  test  their  eye- 
sight and  their  ability  to  write  plainly, 
and  to  read  handwriting  fluently.  The 
test  of  eyesight  turns  to  a  great  extent 
upon  ability  to  distinguish  colors  and 
this  is  a  test  that  every  man  must  pass 
before  he  is  recommended  for  promo- 
tion. 


Questions. 

95.  What  causes  the  drumming  sound 
sometimes  heard  in  the  fire  box  of  a  soft 
coal   burning  locomotive? 

96.  How  can  the  disagreeable  noise 
be  stopped? 

97.  What  are  the  principal  causes  that 
prevent  a  locomotive  boiler  from  steam- 
ing freely? 

98.  How  often  does  an  ordinary  loco- 
motive exhaust  steam  during  a  revolu- 
tion of  the  driving  wheels,  and  at  what 
periods  do  the  exhausts  take  place? 


Answers. 

95.  The  combination  of  the  combustion 
gases  in  a  form  that  makes  a  series  of 
minute  explosions  creating  the  drum- 
ming sound. 

96.  By  closing  a  damper  or  putting 
the  fire  door  on  the  latch. 

97.  Badly  adjusted  draft  appliances, 
leaky  joints  in  steam  pipes,  flues  choked 
up,  too  much  piston  clearance,  valves 
and  piston  packing  blowing,  and  irregu- 
lar boiler  feeding  or  inferior  firing,  and 
poor  fuel. 

98.  Four  times.  Beginning  with  the 
right  hand  piston  moving  from  the  for- 
ward center  and  the  left  crank  set  one- 
quarter  behind  the  right  hand  crank. 
When  the  right  hand  crosshead  has 
moved  back  to  nearly  the  middle  of  the 
guides,  the  left  hand  exhausts  on  forward 
stroke;  when  the  right  hand  crosshead 
reaches  close  to  back  of  guides,  the  right 
hand  cylinder  exhausts  on  backward 
stroke;  when  the  crosshead  returning 
reaches  near  the  middle  of  the  guides, 
the  left  hand  cylinder  exhausts  on  back- 
ward stroke,  and  when  the  crosshead 
reaches  close  to  the  forward  end  of  the 
guides,  the  right  hand  cylinder  exhausts 
on  the  forward  stroke.  That  completes 
the  cycle. 


First  Series. 

1.  Do  you  consider  it  essential  to  your 
success  in  business,  to  abstain  from  the 
use  of  intoxicating  liquors?  Do  you  con- 
sider it  to  your  interest  to  work  to  the 
best  of  your  ability  for  the  interest  of 
your  employer,  and  be  economical  in  the 
use  of  fuel  and  supplies? 

A. — This  question  will  be  answered 
according  to  the  judgment  of  the  man 
under  examination. 

2.  What  are  the  fireman's  duties  on 
arrival  at  engine  house  previous  to  going 
out  on  a  locomotive? 

A. — See  that  the  fire  is  in  the  condition 
to  make  up  a  proper  fire  for  starting. 
See  that  the  ash  pan  is  clean.  Ascer- 
tain that  the  engine  has  got  on  all  the 
necessary  tools  and  supplies,  and  that 
the  engineer's  oil  cans  are  filled. 

3.  Is  it  your  duty  to  compare  time 
with  your  engineer,  and  should  you  in- 
sist on  seeing  all  train  orders? 

A. — I  should  consider  it  my  duty  to 
compare  time  with  the  engineer  and  in- 
sist on  seeing  the  train  orders,  if  that 
was  the  rule  of  the  company  I  was  work- 
ing for. 


4.  Give  the  substance  of  the  various 
rules  pertaining  to  signals  as  found  in 
the  Book  of  Rules  and  Regulations  of 
the  operating  department. 

A. — This  question  will  be  answered  by 
describing  the  signals  described  in  the 
book  of  rules.  The  meaning  of  swinging 
arms  and  lanterns  in  different  ways  must 
be  explained,  and  also  the  meaning  that 
the  rules  attach  to  the  station  signals 
used  by  the  road. 

5.  In  addition  to  any  that  you  have 
not  mentioned,  what  else  do  you  con- 
sider  a    danger    signal? 

A. — Any  person  near  the  track  violent- 
ly waving  his  arms  or  any  sort  of  light 
would  be  regarded  as  a  danger  signal; 
also  a  fire  burning  on  the  track. 

6.  Explain  the  principle  of  the  steam 
gauge. 

A. — There  are  several  kinds  of  steam 
gauges,  but  all  of  them  are  operated  on 
one  of  two  principles.  When  internal 
pressure  is  applied  to  a  bent  flat  tube, 
the  tendency  of  the  tube  is  to  straighten 
out.  That  tendency  is  made  use  of  in 
the  Bourdon  gauge,  the  necessary  mech- 
anism for  operating  the  dial  needle  be- 
ing connected  with  the  tube.  The  other 
form  of  gauge  is  operated  by  a  double 
diaphragm  of  corrugated  plate.  When 
pressure  is  admitted  between  the  plates 
it  forces  them  outward  and  the  attach- 
ments operate  the  gauge  needle. 

7.  What  pressure  is  indicated  by  the 
steam  gauge?  What  is  meant  by  atmos- 
pheric pressure? 

A. — The  pressure  above  the  atmospher- 
ic pressure.  The  pressure  of  the  atmos- 
phere is  that  imposed  by  the  body  of 
air  surrounding  the  earth.  At  sea  level 
it  is  14.7  pounds  to  the  square  inch. 

8.  What  is  the  source  of  power  in  a 
steam  locomotive? 

A. — Steam  generated  by  heat. 

9.  What  quantity  of  water  ought  to 
be  evaporated  in  a  locomotive  boiler  to 
the  pound  of  coal? 

A. — From  7  to  10  pounds.  It  is  seldom 
more  than  5  pounds. 

10.  What  is  steam,  and  how  is  it  gen- 
erated? 

A. — The  vapor  of  water.  It  is  gener- 
ated by  the  heat  from  the  fuel  burning 
in  the  fire  box. 

11.  At  what  temperature  does  water 
boil? 

A. — At  212  degrees  F. 

12.  What  is  the  temperature  of  the 
water  in  the  boiler  when  the  pressure 
is  200  pounds? 
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A. — At  200  pounds  gauge  pressure  the 
temperature  of  the  water  is  338  de- 
grees F. 

13.  What   is   combustion? 

A. — The  chemical  combination  of  fuel 
and  oxygen. 

14.  What  i5  the  composition  of  bitumi- 
nous coal? 

A. — A  good  quality  of  bituminous  coal 
contains  about  61  per  cent,  fixed  carbon, 
about  31  per  cent,  of  volatile  matter, 
known  as  hydro-carbons,  7  per  cent,  of 
ash  and  I  per  cent,  of  sulphur. 

:$.  What  is  carbon?  From  what  is 
oxygen  obtained? 

A. — Carbon  is  one  of  Nature's  ele- 
ments. Nearly  all  combustible  material, 
such  as  wood  and  coal,  consists  princi- 
pally of  carbon.  Oxygen  for  sustaining 
combustion  is  obtained  from  the  air. 

16.  What  per  cent,  of  oxygen  is  in 
the  atmosphere? 

A. — The  atmosphere  contains  20.63  PC 
cent,  of  oxygen. 

17.  Is  air  necessary  for  combustion? 
A.— It  is. 

18.  About  how  many  cubic  feet  of  air 


required  lor  combustion  would  be  40  x 
260  =  10,400  cubic  feet. 

20.  Why  is  it  necessary  to  provide  for 
combustion  a  supply  of  air  through  the 
fuel  in  the  furnace? 

A. — Because  it  is  only  by  forcing  the 
air  through  tlie  burning  fuel  that  the 
proper  mixture  of  the  gases  will  be  ef- 
fected.   

GENERAL 

Qoestions  Answered 


CYLINDER    LUBRICATION. 

(20)  F.  B.  W.,  Genoa,  Neb.,  asks: 
Is  it  safe  to  run  any  considerable  dis- 
tance without  allowing  a  little  steam  to 
enter  the  cylinder  to  carry  lubrication  to 
it  in  case  of  derangement  of  the  valve 
gear  and  consequent  necessity  of  cover- 
ing ports?  A. — Yes,  it  is  safe.  Since 
no  steam  or  condensation  can  reach  the 
cylinder  when  ports  are  completely  cov- 
ered, there  is  nothing  to  destroy  the  lu- 
brication   except    the    cylinder    packing 
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is  necessary  for  the  combustion  of  a 
pound  of  coal  in  a  locomotive  fire  box? 

A. — It  takes  2.66  pounds  of  oxygen  to 
burn  one  pound  of  coal  into  carbon 
dioxide.  It  takes  4.35  pounds  of  air  to 
supply  one  pound  of  oxygen,  therefore 
it  will  take  11 54  pounds  of  air  to  provide 
the  oxygen  necessary  to  burn  each 
pound  of  coal.  As  some  excess  of  air 
is  necessary,  20  pounds  of  air  should  be 
admitted  to  the  fire  for  each  pound  of 
coal  to  be  burned,  one  pound  of  air  fills 
about  13  cubic  feet  at  ordinary  tempera- 
tures, so  we  have  13  x  20  =  260  equal  to 
260  cubic  feet  of  air  needed  for  every 
pound  of  coal  burned. 

19.  How  many  cubic  feet  of  air,  there- 
fore, would  be  necessary  for  the  burn- 
ing of  a  "fire"  of  four  scoopfulls,  assum- 
ing each  scoopful  to  weigh  ten  pounds? 

A. — For  four  scoopfuls  of  coal,  each 
weighing  ten  pounds,  the  quantity  of  air 


coming  in  contact  with  the  cylinder  wall. 
If  you  can  run  a  rocker  arm  or  the  for- 
ward end  of  main  rod  50  or  more  miles 
under  pressure  with  only  one  application 
of  ordinary  engine  oil,  there  ought  to 
u-  no  danger  of  cutting  of  cylinders 
where  a  much  better  grade  of  oil,  valve 
oil,  is  always  used.  On  a  prominent  line 
where  competition  is  keen  and  time  val- 
uable, a  run  of  82  miles  was  made 
with  only  one  oiling  of  the  cylinder, 
and  no  damage  resulted.  There  is  less 
danger  of  the  valve  shifting  and  admit- 
ting large  quantities  of  steam  to  one  end 
of  the  cylinder  with  dire  results  than 
where  the  ports  are  entirely  covered. 

SIZE    or    INJECTOR    OVERFLOW    PIPES. 

(21)  C.  J.  v.,  Osawatomie,  Kan.,  asks: 
What    size    overflow   pipe    would   you 
recommend  for  a  No.  10  Monitor  injec- 
tor, the   injector   being   located   on    the 
boiler  head.     I  have  had  quite  a  bit  of 


trouble  to  get  injectors  to  prime,  which 
I  claimed  was  on  account  of  overflow 
pipe  being  too  small  and  too  sharp  curve 
in  pipe?  A. — The  overflow  pipe  con- 
nection of  a  No.  10  locomotive  Monitor 
injector  should  not  be  less  than  154  ins, 
iron  pipe  size.  It  is  most  likely  that  the 
trouble  complained  of  was  caused  by  the 
overflow  pipe  being  too  small,  also  hav- 
ing sharp  curves  which  prevent  the  ready 
clearing  of  the  pipe,  and  eventually  caus- 
ing the  blow  back  of  the  steam.  For 
the  purpose  of  preserving  the  proper  size 
of  the  overflow  piping,  and  at  the  same 
time  preventing  steam  and  water  from 
blowing  out  of  the  overflow  nozzle  in  the 
engine  cab,  the  overflow  nozzle  of  the 
instrument  is  occasionally  fitted  with  a 
large  diameter  pipe  which  terminates  at 
some  convenient  point  near  the  track 
from  which  water  and  steam  are  dis- 
charged. 

TROUBLE    WITH    LE.\KV    FLUES    AND    STAY- 
BOLTS. 

(22)  A.  A.  F.,  Peoria,  111.,  writes: 
Suppose  the  crown  bolts  show  a  very 

bad  leak  on  fire  box  side,  and  flues  con- 
tinue to  leak  very  badly,  and  engine  will 
not  run  over  8  or  10  hours  in  switch- 
ing service  after  flues  have  been  caulked, 
and  in  regular  service,  flues  leaked  bad- 
ly every  trip.  In  such  cases  I  have  seen 
the  introduction  of  some  finely  divided 
plaster  of  paris  through  the  injector 
stop  the  leaks.  How  does  it  do  this? 
A. — In  the  cases  you  mention  the  wa- 
ter used  was  probably  alkaline;  that  is, 
it  contained  a  good  deal  of  the  caustic 
soda  or  potash,  which  are  substances 
soluble  in  water,  and  when  by  constant 
evaporation  the  water  contains  an  ex- 
cess quantity  of  it,  the  caustic  soda  and 
lime  falls  down  as  a  soft  sludge. 
It  will  not  harden  or  set  up  any 
corrosive  action,  and  tends  to  keep 
the  joint  between  flues  and  flue 
sheet  too  clean  and  open  and  ready  to 
leak.  Plaster  of  paris  is  essentially  sul- 
phate of  lime  and  is  not  soluble  in  wa- 
ter. In  this  form  it  has  a  strong  af- 
finity for  water,  and  when  wet  it  "sets" 
quickly  into  a  hard  mass.  When  intro- 
duced into  a  leaky  boiler  it  is  carried 
with  the  water  leaking  out  to  the  ends 
of  the  flues  and  staybolts,  where  it  ac- 
cumulates in  sufficient  quantity  to  "set" 
hard  and  so  stop  the  leaks.  Great  care 
should  be  taken  as  to  the  amount  used, 
as  even  a  thin  layer  of  this  substance 
on  the  crown  sheet  would  form  a  very 
effective   heat  resisting  medium. 

TENDENCY  TO    SLIP  AND      SIZE   OF   WHEEL. 

(23)  J.  C.,  Quebec,  Canada,  writes: 
Two   locomotives    of   the    same   class, 

one  having  driving  wheels  57  ins.,  and 
the  other  63  ins.  in  diameter,  the  weight 
on  the  drivers  is  the  same  and  they  each 
have  the  same  stroke,  which  engine 
would  slip  most?  A.— Other  things  be- 
ing equal,  the  engine  having  the  smaller 
wheel  would  have  the  greater  tendency 
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to  slip.  The  co-efficient  of  friction  be- 
tween wheel  and  rail  is  for  railway  ser- 
vice generally  taken  at  0.2,  and  this 
means  that  a  locomotive  should  be  de- 
signed so  that  the  tractive  effort  should 
be  about  %  the  weight  on  drivers.  If 
you  work  out  the  tractive  effort  for  the 
two  engines  you  have  in  mind,  assuming 
all  factors  to  be  the  same  except  the  size 
of  the  wheels,  you  will  find  that  the  one 
with  the  smaller  wheel  will  have  the 
greater  tractive  effort.  In  this  connec- 
tion read  the  editorial  on  the  Frictional 
Limit  on  page  20  of  the  January,  1904, 
issue  of  Railway  and  Locomotive  En- 
gineering. 

slope  of  back  sheet  of  boiler. 

(24)  D.  G.,  Dayton,  O.,  asks : 

Why  is  the  back  sheet  of  the  boiler 
of  some  of  the  latest  build  of  engines 
made  slanting  toward  the  front  and  what 
advantage  is  gained  therefrom?  A. — The 
principal  reason  why  some  back  sheets 
slop  forward  is  that  this  arrangement 
gives  more  room  in  the  cab  and  disposes 
the  fire  box  back  sheet  so  as  to  cut  of? 
what  some  designers  consider  to  be  dead 
space  in  the  fire  box,  but  the  principal 
reason  is  the  desire  for  more  room  in 
the  cab. 

HOT  CROWN  SHEET. 

(25)  Subscriber,  Roanoke,  Va.,  asks: 
If  water  should  get  below  the  crown 

sheet  in  a  boiler,  would  putting  injec- 
tors to  work  be  more  liable  to  cause  the 
crown  sheet  to  give  way  than  not  to 
put  them  to  work,  and  take  chances  of 
getting  a  big  fire  shaken  out  of  the  fire 
box?  A. — Turn  to  Railway  and  Loco- 
motive Engineering  for  March,  1904. 
page  103,  and  read  the  account  of  some 
government  tests  on  pumping  cold  wa- 
ter onto  red  hot  crown  sheets,  and  also 
read  the  editorial  on  boiler  explosions, 
page  116,  of  the  same  issue.  The  ex- 
periments there  described  prove  that 
there  is  not  stored  heat  enough  in  a 
red  hot  crown  sheet  to  generate  suffi- 
cient steam  to  blow  up  the  boiler. 
There  is,  however,  one  other  consid- 
eration which  should  not  be  forgotten. 
Suppose  the  crown  sheet  was  dry,  but 
was  heated  only  to  the  critical  or  dan- 
gerous blue  heat  and  then  quickly  cooled 
it  might  crack  or  break  suddenly.  No 
very  reliable  information  exists  concern- 
ing this  condition. 

ROCKER  arm    rake. 

(26)  C.  W.  p..  East  Syracuse,  N.  Y., 
asks: 

I.  For  what  reason  is  the  radius  or 
rake,  as  it  is  sometimes  called,  in  the 
rocker  arm  of  a  locomotive?  I  have  no- 
ticed on  some  engines  that  the  rake  is 
from  %  to  Y2  in.,  and  on  some  direct 
valve  motion  engines  it  is  from  2  to  3 
ins.  A. — When  you  speak  of  "rake"  you 
probably  mean  that  the  center  lines  of 
both  arms  of  the  rocker  do  not  coincide. 
This  is  done  so  that  when  the  rocker  is 
in  its  central  position,  each  arm  will  be 


at  right  angles  to  the  rod  to  which  it 
is  attached.  In  the  direct  motion  en- 
gines of  which  you  speak,  the  transmis- 
sion bar  is  frequently  designed  so  as  to 
come  up  over  the  leading  driving  axle 
at  a  considerable  angle,  and  it  is  at- 
tached to  its  arm  of  the  rocker  placed  as 
nearly  as  may  be  at  right  angles  to  the 
direction  of  motion  of  the  transmission 
bar  as  it  stands  in  mid-position,  and 
the  valve  rod  is  attached  to  its  arm  of 
the  rocker,  standing  in  mid-position  at 
right  angles  to  the  horizontal  line  of 
movement  of  the  valve  rod. 

SUSPENSION    OF    LINK. 

2.  Why  is  it  that  the  center  of  the 
link  block  is  not  in  the  center  of  the 
link?  A.— You  have  not  stated  your 
question  as  we  think  you  mean  it. 
The  center  of  the  link  and  block 
are  on  the  same  line,  but  the 
center  of  the  link  and  that  of 
the    link    saddle    stud   do   not   coincide. 


If  the  reversing  rod  on  the  low  press- 
ure piston  of  the  New  York  pump  is 
broken  off  at  the  shoulder,  and  steam 
has  been  shut  off,  and  both  pistons  set- 
tled to  their  lowest  positions,  how  can 
the  reversing  rod  be  removed  and  a  new 
one  inserted?  A. — Turn  on  the  steam, 
and  the  low  pressure  piston  will  move 
up  to  the  top  of  its  stroke.  Then  re- 
move the  oil  cup  off  the  air  cylinder 
and  the  steam  chest  cap  nut  off  the  steam 
cylinder  of  the  low  pressure  side,  and 
insert  a  drift  pin  through  oil  cup  open- 
ing. Then  force  the  piston  down  until 
the  defective  reversing  rod  can  be  re- 
moved and  a  new  one  inserted. 

REPAIRS   TO   N.   Y.   AIR   PUMP. 

(29)  B.  J.  R.,  Los  Angeles,  Cal., 
asks: 

If  the  nuts  on  the  high  or  low  pressure 
air  pistons  of  the  New  York  pump  come 
off,  and  assuming  that  engine  has  plenty 
of  steam,  how  can  it  be  arranged  so  both 
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In  Other  words,  the  point  of  suspension 
of  the  link  is  usually  behind  the  center 
line  of  the  link,  the  reason  for  this  we 
gave  in  answers  to  questions  contained 
in  the  December,  1904,  and  the  January, 
1905,  issues  of  Railway  and  Locomo- 
tive Engineering. 

repairs  to  air  pump. 

(27)  B.  J.  R.,  Los  Angeles,  Cal., 
writes: 

Reversing  rods  have  both  been  re- 
moved and  both  pistons  have  settled 
down  to  their  lowest  positions,  and  it 
is  found  impossible  to  force  piston  up 
by  means  of  reversing  rod.  How  can 
pistons  be  gotten  to  position  so  rods  can 
be  inserted?  A. — Block  slide  valve  on 
low  pressure  side  in  its  highest  posi- 
tion, turn  on  the  steam,  and  both  pis- 
tons will  move  to  their  highest  positions. 
Then  remove  oil  cups  and  insert  a  drift 
and  force  pistons  down  until  rods  can 
be  inserted. 

N.    Y.    AIR  BRAKE   PUMP  REPAIRS. 

(28)  B.  J.  R.,  Los  Angeles,  Cal., 
asks: 


pistons  can  be  held  at  their  highest  po- 
sition while  piston  rod  nuts  are  replaced? 
A. — Remove  the  reversing  valve  rod  on 
the  high  pressure  side,  replace  the  slide 
valve  and  turn  on  the  steam.  Both  pis- 
tons will  then  move  to  their  highest  po- 
sitions and  stop. 

piston   VALVE  PACKING  RING  BROKEN. 

(30)  H.  G.,  Chicago,  writes: 
Please  explain  what  effect  rings  3  or 
6,  if  broken,  would  have  on  a  Vauclain 
Lonipound.  R.  says,  if  3  or  6  is  broken, 
it  will  increase  the  pressure  in  the  low 
pressure  cylinder.  G.  says  it  will  not. 
Which  is  right?  Please  explain  fully. 
A. — With  valve  and  chamber  bushing  a 
true  circle,  free  from  scoring  and  no 
/broken  or  cracked  bridges,  breaking 
rings  3  or  6  will  not  increase  the  press- 
ure. On  the  contrary,  it  will  have  a 
tendency  to  decrease  the  pressure  in  the 
low  pressure  cylinder,  and  permit  the 
steam  to  escape  past  rings  4  and  S  di- 
rect to  the  exhaust,  if  the  latter  are  not 
a  perfect  fit.  As  an  example,  should 
ring  3  be   broken   and   the   valve  begin 
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lo  make  the  rearward  stroke,  steam  in 
leaving  the  high  pressure  cylinder  and 
passing  through  the  hollow  valve  to  the 
opposite  end  would  at  the  same  time, 
while  entering  the  low  pressure  cylinder, 
try  to  escape  past  rings  3  and  4  to  the 
final  exhaust.  As  rings  i,  2,  7  and  8 
in  good  condition  would  prevent  any 
admission  of  initial  or  boiler  pressure 
to  the  low  pressure  cylinder,  the  only 
possible  way  for  live  steam  to  enter  the 
low  pressure  cylinder  in  this  instance 
would  be  to  have  either  ring  2  or  7  and 
8  defective  or  broken.  Any  defect  in 
rings  I,  2,  7  and  8  will  aflfect  and  in- 
crease the  volume  of  steam  in  the  low 
pressure  cylinder,  while  any  defect  in 
rings  3,  4,  S  and  6  will  decrease  the  vol- 
nme,  and  the  tendency  is  to  escape  by 
the  route  of  least  resistance,  which 
would  be  the  final  exhaust.    G.  is  right. 

PISTON  VALVE  AND  CYLINDER  PACKING 
BLOWS. 

(31)     C.    J.    v.,    Ossawatomie,    Kan., 
asks : 

I.  Kindly  give  a  plan  how  to 
locate  a  piston  valve  packing  and 
a  cylinder  packing  blow.  A. — In 
making  a  standing  test  for  piston 
valve  or  cylinder  packing  blows,  the 
»ame  method  should  be  pursued  as  in 
testing  the  ordinary  slide  valve.  In  lieu 
of  the  flat  face  on  the  D-valve,  which 
travels  over  the  valve  seat  and  under 
ideal  conditions  forms  a  perfect  joint. 
legulating  the  admission  and  escape  of 
steam  to  and  from  the  cylinder,  the  pis- 
Jon  valve  to  accomplish  the  same  result 
must  have  expansion  rings.  Usually 
there  are  two  of  these  rings  at  each  end 
of  the  valve.  With  the  engine  on  either 
quarter,  reverse  lever  in  central  position, 
the  valve,  if  in  perfect  condition,  has 
completely  closed  communication  with 
the  cylinder.  If,  in  admitting  steam  to 
the  chest  with  cylinder  cocks  open,  steam 
should  escape  from  the  forward  cylin- 
der cock,  it  would  be  because  the  rings 
at  the  forward  end  of  the  valve  were 
detective;  if  from  the  back  cylinder  cock, 
it  would  be  the  back  rings.  In  testing 
for  cylinder  packing,  place  the  engine 
with  the  right  main  pin  on  the  forward 
top  eighth.  This  brings  the  left  main 
pin  on  the  upper  back  eighth,  and  you 
can  test  both  sides  at  the  same  time,  as 
both  valves  admit  steam  to  their  re- 
spective cylinders.  Should  steam  escape 
from  both  cylinder  cocks  with  either  cyl- 
inder, the  cylinder  so  indicating  would 
have  either  a  scored  cylinder  or  defec- 
tive or  broken  packing  rings.  A  scored 
valve  bushing,  scored  valve  rings  or  a 
cracked  or  broken  bushing  would  give 
the  same  results  as  a  blow  in  the  cylin- 
der packing.  In  a  running  test,  should 
a  blow  occur  while  the  engine  is  working 
hard  and  with  the  lever  down  in  the 
extreme  forward  or  back  notch,  but 
cease  when  the   lever  is  cut  back,   such 


valve  overreaches  its  valve  seat.  Should 
the  blow  occur  while  engine  is  passing 
either  dead  center  with  the  lever  in  any 
convenient  notch,  it  is  the  cylinder  pack- 
ing. 

2.  Why  will  a  piston  valve  engine 
sound  lame  with  a  broken  valve  ring? 
A. — This  question  does  not  specify 
whether  it  is  an  inside  or  outside  admis- 
sion valve.  We  will,  therefore,  assume 
that  it  is  an  outside  admission  and  the 
ring  broken  is  No.  2  at  the  forward  end. 
As  this  ring  controls  the  release  of  steam 
from  the  cylinder  to  the  atmosphere, 
any  defect  or  break  in  this  ring  would 
hasten  the  release  at  that  point,  and  the 
engine  would  consequently  sound  lame. 
If  it  is  an  inside  admission  valve,  the 
same  result  would  be  obtained  from 
rings  I  or  4  which  control  the  release, 
and  which  of  these  is  broken  could  be 
determined  by  the  position  of  the  cross- 
head  when  the  exhaust  took  place. 

3.  Why  will  a  piston  valve  show  no 
blow  while  making  a  standing  test,  but 
blow  hard  at  a  certain  point  when  en- 
gine is  working  hard  and  slow?  A. — 
While  making  standing  tests  with  your 
ports  covered  and  the  valve  in  perfect 
condition,  there  can  be  no  blow.  The 
blow  that  develops  at  a  certain  point 
when  engine  is  working  hard  and  slow 
is  an  indication  that  the  valve  over- 
reaches; that  is,  it  travels  too  far  and 
overlaps  the  valve  seat.  Your  engine 
has  probably  a  loose  or  bent  tumbling 
shaft  arm.  

Tug-o'-War. 

( Continued  from  page  yo. ) 

Jennings,  "and  ofttimes  it  is  not  his 
fault.  Let  me  take  a  particular 
case  as  an  illustration.  This  morning, 
at  Pigeon  Center,  the  'Chain  Lightning' 
had  to  cross  over  to  the  west  bound 
track.  She  was  on  time,  I  believe,  but 
her  time  is  so  fast  that  the  engineer 
knew  he  would  be  at  least  ten  minutes 
late  before  he  got  around  the  new  steel 
bridge,  across  to  the  east  bound  track 
again,  and  up  to  speed.  He  applied  his 
brakes  and  came  down  to  a  safe  speed 
to  cross  over,  then  released  his  brake, 
as  he  supposed,  and  immediately  start- 
ed to  use  steam,  so  as  to  lose  as  little 
time  as  possible.  The  head  brakes,  be- 
ing near  the  brake  valve,  were  easily 
reached  and  went  off  quickly  without 
trouble.  The  rear  brakes,  however,  be- 
ing farther  away,  and  having  to  be 
reached  through  a  long  length  of  crook- 
ed train  pipe,  were  slower  to  start,  to 
.  say  nothing  about  it  taking  longer  to 
empty  those  large  14  and  16  inch  cylin- 
ders of  pressure  than  it  took  to  empty 
the  pressure  from  those  smaller  10  and 
12  inch  cylinders  on  the  head  end.  There 
you  are,  with  a  'Tug-o'-War'  set  up  be- 
tween the  engine,  using  steam,  and  the 
rear  brakes,  holding  back.  The  result 
was   a   break-in-two.     A   knuckle   broke 


and  twenty  minutes'  time  was  lost.  And 
that  engineer  did  not  create  the  delay 
intentionally  or  knowingly.  He  is  one 
of  our  best  men,  but  is  regularly  as- 
signed to  a  local  run^  and  has  had  no 
experience  with  long  trains  equipped 
with  high  speed  brakes." 

"That  is  a  very  plain  description  of 
your  'Tug-o'-War,'  Jennings,"  observed 
the   G.   M. 

"But  let  us  hear  you  apply  your  'Tug- 
o'-War'  theory  to  the  case  at  Hardrock," 
requested  the  Genl.  Supt. 

"This  was  a  coal  chute  stop  and  had 
to   be   accurately   inadc,   and   as   the   en- 
gine,   the    746,    is    not    equipped    with 
straight  air,  a  stop  here  without   shock 
or    damage    is    a    ticklish    proposition. 
The    engineer    begun    right    by    making 
about   a   twenty-five   pounds'    reduction, 
getting  full  pressure  in  the  brake  cylin- 
ders and  starting  the  reducing  valves  to 
blowing.     As   he   came   down   to  about 
ten  miles  per  hour  he  saw  he  was  go- 
ing to   stop  a  little   short  of  the  chute. 
He  threw  his  brake  valve  to  release  for 
about  five   seconds,   then  came   back  to 
running    position.      He    felt    his    slack 
run   out  and  thought  he  was   going  to 
run  by.     Then  he  immediately  followed 
up    with    a    second    reduction    of    about 
eight  pounds,  when  snap! — and  the  train 
was   in  three   pieces.     Right   off  he  be- 
gan  cursing  the   high   speed   brake — un- 
desired  quick  action,  he  thought  it  was, 
but   he   was   wrong.     It  was   partly   the 
short   time   between   the    release    of   the 
first    application    and    the    beginning    of 
the  second,  and  partly  the  poor  engine 
brakes.     The  head  brakes  were  oflf,  but 
the  rear  ones  were  still  on.     The  leath- 
er  packings   in   the   driver   brake   cylin- 
ders wouldn't  hold  shelled  corn.     I  test- 
ed   them    with    a    gauge    just    before    I 
came   up    here,    and   could    only   get   45 
pounds'   pressure   in  them,   and   that   all 
leaked  ofif  inside  of  ten  seconds.     Here 
was   the   'Tug-o'-War' — the    rear  brakes 
holding    back,     and    the    rotten    driver 
brake — I  beg  pardon — poor  driver  brakes 
letting    the     heavy    engine    lunge     for- 
ward.     A    knuckle    on    a    sleeping    car 
and    a    platform    on   a    day    coach    gave 
way.     Loss   of  time,   45   minutes.     Pas- 
sengers  in  the   sleepers  were  just   aris- 
ing  at   this   point,    and   complained   bit- 
terly of  the  rough  stop  and  the  delay." 
A  smile  illuminated  the  G.  M.'s  usual- 
ly stern  face.    Jennings  observed  it,  and 
thought  to  himself:     "There's  some  fun 
in     being     general     manager — anyhow, 
more   than   an  air  brake   inspector  gets 
out  of  his  job."    The  G.  M.'s  smile  was 
undoubtedly  suggested  by  a   certain  in- 
cident   in  connection  with  the  "smash"  at 
Hardrock.     In  his  imagination  he  could 
see  a  stocky,  rugged  Englishman,  com- 
pletely bald,  except  for  the  sandy  fringe 
of  hair  at  the  back  of  the  head  and  ovet 
the   ears,   being  "hurled,   projectile-like, 
the   entire   length   of  the   conipahtment. 
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and  landing,  dripping  and  swearing,  in 
a  very  undignified  and  ludicrous  posi- 
tion, mainly  on  his  head — a  position 
vastly  unbecoming  to  an  English  gentle- 
man, I  assuah  you." 

"That's  the  time  Sir  Samuel  got  hard 
up  against  one  of  our  'abominable' 
American  practices,  sure  enough,"  mused 
the  G.  M.  He  quickly  sobered,  how- 
ever, and  continued: 

"I  guess  we  all  understand  your  'Tug- 
•o'-War,'  now,  Jennings,  and  it  will  not 
be  necessary  for  you  to  analyze  the  third 
■break-in-two  of  the  'Chain  Lightning.' 
It  is  similar  to  the  first  one  on  the 
•cross-over  at  Pigeon  Center,  is  it  not?" 

"Yes,  sir,"  replied  Jennings.  "The  en- 
gineer, finding  himself  slowed  down  by 
the  yard  master,  and  anxious  to  get  into 
his  berth  track  in  the  train  shed  with- 
out further  loss  of  time  to  the  'Chain 
Lightning.'  released  his  brakes  at  a  low 
speed,  the  head  brakes  going  off  quick- 
ly, and  the  rear  brakes  releasing  slowly. 


the  'Tug-o'-War'  was  not  so  easy  to  set 
up,  and  the  forces  playing  the  game 
were  much  smaller.  That's  the  explana- 
tion of  it." 

"And  I  believe  it  is  all  right,  too,  and 
a  good  one,"  suggested  the  G.  M.  "What 
do  you  gentlemen  think  of  it?" 

"I  think  Mr.  Jennings'  explanation 
sounds   reasonable,"   said   Mr.   Jones. 

The  Genl.  Supt.  could  not  say  any- 
thing against  it,  but  would  like  to  see 
some  improvement  come  out  of  it. 

The  S.  M.  P.  advised  as  follows:  "Mr. 
Jennings  should  know  what  he  is  talking 
about,  for  he  has  been  riding  for  months 
past  with  all  engineers  hauling  the 
'Chain  Lightning'  and  'Blue  Streak,'  in- 
structing them  in  handling  these  long 
trains.  We  are  having  very  little  trou- 
ble— say  two  a  month — of  this  kind, 
compared  with  that  experienced  on  one 
of  our  neighboring  lines,  where  two 
break-in-twos  a  day  is  not  uncommon. 
The   trouble   this   morning   wdtild    prob- 


time?  Would  he  be  able  to  judge,  say, 
fourteen  seconds  for  fourteen  cars?" 
asked  the  Supt. 

"He  will  come  somewhere  near  it," 
replied  Jennings,  "much  nearer  than  if 
he  had  not  tried  at  all." 

"If  we  are  to  wait  fourteen  seconds 
to  let  the  brakes  oflf  each  time  they  are 
applied,  we  will  never  get  our  trains 
over  the  road,"  remarked  the  Gcnl.  Supt. 

"Not  necessarily  so  bad  as  that,"  re- 
joined the  G.  M.  "There  seems  to  be 
more  good  than  bad  in  the  rule,  as  it 
now  appears  to  me.  Anything  more, 
Jennings?" 

"Yes,  sir.  Friction  draft  gear  ought 
to  be  applied  to  all  our  cars  and  en- 
gines in  this  long,  heavy  train  service. 
The  ordinary  draft  gear  springs  com- 
press solid  before  the  tractive  eflort  of 
the  engine  is  half  reached,  and  a  dead, 
disruptive  strain  is  then  thrown  on  the 
coupling  connections  and  car  under- 
frames.     The   same   strain  happens   dur- 
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permitting  the  heavy  engine  to  lunge 
forward,  consequently  setting  up  a  'Tug- 
o'-War'  which  broke  the  long  train  in 
two." 

"Yes,  I  thought  so,"  rejoined  the  G. 
M.  "But  Mr.  Jones  spoke  of  the  Em- 
pire State  Express  running  for  years 
with  the  high  speed  brake  and  never 
having  a  break-in-two.  How  was  that, 
Jennings?" 

"The  Empire  State  Express,  Congres- 
sional Limited  and  those  other  high 
speed  braked  trains  spoken  of  only 
hauled  from  three  to  seven  cars.  The 
rear  brakes  were  nearer  the  engine  and 
felt  the  eflfect  of  the  releasing  pressure 
■much  quicker.  The  brake  cylinders 
would  empty  much  quicker,  also,  as 
there  were  no  16  in.  cylinders  then, 
and  no  retaining  valves  and  no  long 
retaining  valve  pipes  to  retard  the  dis- 
charge of  brake  cylinder  pressure. 
There  was  also  very  little  slack  in  those 
ihort  trains,  and  the  engines  were  not 
■so  heavy  and  powerful.     In  plain  words. 


ably  not  have  happened  to  the  'Chain 
Lightning'  had  Jennings  been  able  to 
reach  the  engineer  before  he  went  out." 

"What  would  you  have  said  to  this 
engineer,  Jennings,  if  you  could  have 
reached  him  before  he  went  out?"  asked 
the   G.  M. 

"I  would  have  explained  the  'Tug-o'- 
War'  to  him."  replied  Jennings,  "and 
told  him,  when  he  released  brakes,  to 
leave  his  brake  valve  handle  in  full  re- 
lease position,  as  many  seconds  as  he 
had  cars  in  the  train,  before  bringing 
his  handle  to  running  position.  Also, 
to  never  touch  his  throttle  to  use  steam 
until  after  the  brake  valve  handle  had 
been  in  full  release  position  one  second 
for  each  car  in  the  train.  This  would 
allow  his  releasing  pressure  necessary 
time  to  reach  the  rear  brakes,  and  the 
pressure  to  empty  from  the  big  rear 
cylinders.  No  'Tug-o'-War'  could  set 
up  then,  and  there  would  be  no  break- 
in-two." 

"But   would   the    engineer    take     that 


ing  brake  release  at  low  speeds,  and 
usually  a  knuckle  lets  igo.  Again, 
these  springs,  after  compression,  recoil 
and  kick  back,  causing  a  surging  and 
jerking  throughout  the  train,  some- 
times breaking  it  in  two.  Besides  the 
'Tug-o'-War'  there  is  a  sort  of  'Crack- 
the-Whip'  game  set  up — a  bad  com- 
bination—something like  a  stable  full 
of  young  mules,  tugging  on  their  halters 
and  kicking  up  their  heels.  There's 
something  doing.  Friction  draft  gear 
has  much  greater  capacity  than  the 
spring  gear;  but  greatest  of  all,  it  ab- 
sorbs and  annuls  the  shock  instead  of 
collecting  it  and  setting  up  the  combina- 
tion game  of  'Tug-o'-War*  and  'Crack- 
the-Whip  on  a  long,  hea\'y  passenger 
train.  It  would  nearly  eliminate  break- 
in-twos  and  would  pay  for  itself  in  two 
months'  time." 

"Possibly  the  rebate  on  those  'Chain 
Lightning'  tickets  this  morning  would 
equip  the  train.     Anything  else?" 

"Yes,   sir.     Straight   air   ought   to   be 
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put  on  all  our  heavy  engines,  to  hold 
in  the  slack  at  these  accurate  stops  at 
slow  speeds,  instead  of  using  all  the 
train  brakes.  That  will  lessen  our 
break-in-twos,  also." 

"Anj'thing   else?" 

"Yes,  sir.  We  should  have  more  help 
in  the  roundhouse  to  test  and  maintain 
our  engine  brakes.  They  are  not — 
very  poor,  sir,  and  contribute  surpris- 
ingly  to   our   break-in-twos." 

"Anything  else?" 

"Yes,  sir.  We  should  have  more  main 
reservoir  capacity  on  our  engines  and 
better  piping  arrangement  to  deposit 
the  water  in  the  main  reservoir  and 
keep  it  out  of  the  triple  valves.  No  lu- 
bricant will  stay  on  the  slide  valves 
where  moisture  is  allowed  to  wash  it 
oflf  and  cause  undesired  quick  action. 
This  is  causing  a  good  many  of  our 
break-in-twos." 

"Anything  else?" 

"Yes.  sir.  We  ought  to  have  the 
latest  triple  valve  testing  benches,  where 
the  valve  K  will  detect  'kickers.'  Our 
present  machines  won't  do  this.  We  also 
ought   to   have    one   of   these   latest   de- 


vices so  rigged  up  that  our  long  trains, 
before  going  out,  can  be  tested  as  a 
whole  for  service  application  and  re- 
lease, the  same  as  our  triple  is  tested 
in  the   shop." 

"Anything   else?" 

"Nothing  more,  sir." 

"Then  you  may  retire.  But  keep  up 
the  good  work.  Drill  the  'Tug-o'-War' 
into  every  man  on  the  line,  and  stop 
these  delays  to  the  'Chain  Lightning' 
and  'Blue  Streak.'    You  may  go." 

"Gentlemen,"  spoke  the  G.  M.,  ad- 
dressing the  occupants  of  the  leather 
cushioned  chairs,  "that  young  fellow, 
Jennings,  knows  his  business.  More- 
over, he  knows  that  he  knows  it,  else 
he  could  not  have  held  up  his  end  so 
well.  He  is  dead  onto  these  things  and 
has  been  for  some  time  past.  Doubtless, 
he  has  saved  us  many  a  delay  to  the 
'Chain  Lightning'  and  'Blue  Streak'  that 
we  know  nothing  of,  and  therefore  give 
him  no  credit." 

"I  would  like  to  say  a  word  for  Jen- 
nings," said  Mr.  Burns,  the  S.  M.  P. 
"When    we   began    equipping   with   high 


speed  brakes,  Mi".  Jennings  scouted 
around  among  our  neighbors,  learning 
all  the  troubles  they  were  having,  and 
proceeded  to  provide  against  them.  The 
result  is  that  we  are  having  one  break- 
in-tvvo  where  they  are  having  ten  or 
twenty.  His  'Tug-o'-War'  scheme  has 
done  the  work." 

"I  believe  it — all  of  it."  replied  the  G. 
M.  "And  now,  gentlemen,  I  want  each 
one  of  you  to  give  Jennings  your 
staunch  support.  He  seems  to  be  an 
efficient,  reliable  and  worthy  fellow,  and 
one  who  warrants  our  co-operation. 
Good-morning,  gentlemen." 

As  they  passed  outward  through  the 
green  swinging  door,  the  G.  M.  thought 
hard:  "The  more  I  see  of  this  air  brake 
business,  the  more  I  am  convinced  that 
it  is  a  department  of  railroad  economy 
that  is  vastly  underrated  and  overlooked, 
and  if  properly  supported  will  relieve 
us  of  many  of  our  most  serious  and 
expensive  troubles.  Think  of  it! — re- 
funding the  rebates  on  those  'Chain 
Lightning'  tickets  this  morning,  and 
all  on  account   of  the   'Tug-o'-War.'  " 


Air  Brake  Department. 


CONDUCTED     BY    F.     M.     NBI>I>IS. 


Arrangement  of  Piping  and  Main  Res- 
ervoirs to  Prevent  Water  in 
Brake  System. 
The   absence  of  any  recent  contribu- 
tions to  railway  magazines  and  journals 


To  i::i-/iiiiir 
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to  indicate  that  trouble  from  this  source, 
which  has  been  so  prominent  heretofore, 
is  either  a  thing  of  the  past, 'or  those 
who  are  familiar  with  such  matters  are 
keeping  quiet  on  the  subject.  The  latter 
case  is  the  most  probable  of  the  two 
in  question. 

Committees  of  the  Air  Brake  Associa- 


service  and  by  tests,  that  if  the  tempera- 
ture of  the  air  is  reduced  to  freezing 
point  while  under  constant  pressure,  frost 
will  accumulate  on  the  inner  walls  of 
the  storage  reservoir  or  piping  in  which 
the  cooling  is  done.  Owing  to  the  large 
area  of  the  reservoir,  the  former  would 
cause  no  trouble;  but,  in  the  latter  case. 


JFront 


About  2O0/ 
VA'pipr 
to  pump 
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FIG.    ]. 


on  the  subject  of  water  in  the  train  pipe 
of  locomotives  and  tenders  would  seem 


tion  have  demonstrated,  by  elaborate 
practical  tests,  that  a  system  of  reser- 
voirs and  piping  which  will  insure  cool- 
ing the  air  to  atmospheric  temperature 
before  it  leaves  the  main  reservoir,  will 
reduce  frozen  train  lines  to  a  minimum. 
It  has  also  been  demonstrated,  both   in 


the  orifice  of  the  pipe  will  become  closed 
if  the  temperature  of  the  air  remains  be- 
low freezing  point  for  any  considerable 
period. 

The  writer's  past  few  years  experi- 
ence with  over  500  locomotives  and  air 
pumps  of  various  types  employed  in  al- 
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most  every  imaginable  class  of  service, 
and  where  the  variations  in  temperature 
and  climatic  conditions  would  compare 
favorably  with  almost  any  section  of  the 
country,  has  led  to  the  conclusion  that 
there  can  be  no  fixed  rule  for  piping  en- 
gines and  arranging  reservoirs  which 
would  insure  desirable  results  in  all 
classes  of  service  and  weather  conditions, 
but  that  the  arrangement  must  be  made 
to  suit  the  peculiar  local  conditions  sur- 
rounding the  case. 


brakes  coupled  and  working  on  all   cars 
in  the  train. 

During  the  present  winter  the  engines 
have  also  been  equipped  with  the  West- 
inghouse  Air  Brake  Company's  high 
pressure  control  and  11  in.  pump,  work- 
ing against  no  lbs.  main  reservoir  press- 
ure. A  smaller  pump  was  used  in  previ- 
ous winters  which,  owing  to  the  high 
reservoir  pressure  pumped  against,  and 
the  heavy  mountain  service,  naturally  de- 
livered the  air  at  a  high  initial  tempera- 
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FIG,    4.     RESERVOIRS    ON    TOP   OK    BOILER,    WIDE    FIRE    BOX. 


Figs.  I  and  2  show  a  system  of  piping 
that  has  been  in  service  on  some  of  the 
Centra!  Railroad  of  New  Jersey  high 
speed  passenger  engines  for  two  winters. 
The  iH  in.  discharge  pipe  was  formerly 
about  5  ft.  long  and  connected  to  the 
main  reservoir,  adjacent  to  the  engineer's 
brake  valve  connection,  with  the  result 
that  the  angle  cock  at  the  back  of  the 
tender  frequently  froze  solid  more  than 
once  during  a  trip.  Since  lengthening 
the  discharge  pipe  to  about  20  ft.  and 
adding  the  two  pieces  of  8  in.  pipe,  as 
shown  on  the  drawing,  for  cooling  serv- 
ice between  the  pump  and  reservoir, 
there  has  not  been  a  case  of  frozen  train 
line  on  an  engine  of  this  class;  nor  has 
a  discharge  pipe  ever  frozen  at  any  point 
between  the  air  pump  and  the  entrance 
to  the  large  main  reservoir.  While  this 
system  has  eliminated  the  freezing  of 
train  line  connections,  moisture  is  de- 
posited in  the  brake  mechanism,  but  not 
in  sufficient  quantity  to  cause  air-brake 
failures,  and  the  system  is  not  considered 
as  desirable  as  the  ones  illustrated  in 
Figs.  3  to  7,  wherein  two  main  reser- 
voirs are  shown. 

Figs.  3,  4  and  5  are  drawings  of  a 
system  for  reservoirs,  piping,  etc.,  that 
has  been  found  very  desirable  for  wide 
fire  box  engines.  The  reservoirs  are 
out  of  the  way  of  the  engineer  and  en- 
gine inspector,  which  in  itself  is  of  con- 
siderable importance.  The  results  ob- 
tained from  the  use  of  this  system  in 
both  freight  and  passenger  service  have 
been  most  excellent.  The  piping  between 
the  pump  and  first  reservoir  is  about  28 
ft.  long.  The  two  reservoirs  are  con- 
nected at  the  back  by  means  of  about 
four  foot  of  iJ4  in.  pipe.  The  freight 
engines  equipped  in  this  manner  are  op- 
erated over  one  to  two  per  cent,  grades, 
handling   50   to    75   car    trains    with    air 


ture.  It  is  interesting  to  state  that  there 
has  never  been  a  case  of  frozen  air  pipes 
or  any  part  of  the  brake  mechanism  on 
these  engines,  notwithstanding  the  tem- 
perature of  the  atmosphere  has  ranged 
anywhere  from  the  freezing  point  to  15 
degrees  below  zero.  At  one  time,  frozen 
train  pipes  in  this  service,  with  a  differ- 
ent system  of  reservoirs  and  piping,  was 
a  daily  occurrence.  If,  however,  the  dis- 
charge pipe  did  not  pass  through  the 
engineer's  cab,  it  would  probably  freeze 
at  the  reservoir  connection  in  extremely 
cold  weather  and  light  train  service. 


pump  and  main  reservoir.  The  train 
pipe  was  never  known  to  freeze  with  the 
old  or  revised  system,  but  the  discharge 
pipe  would  freeze  solid  under  the  old 
method  after  the  engines  had  made  about 
300  miles,  which  has  been  overcome  by 
shortening  the  pipe  and  substituting  two 
16  X  120  in.  reservoirs  for  one  larger 
one.  The  fact  that  this  system  has  pre- 
cluded train  pipe  freezing  in  freight  serv- 
ice, and  has  proven  to  be  equally  as 
serviceable  for  high  speed  passenger 
trains,  where  trouble  formerly  existed, 
it  would  seem  to  be  about  the  proper 
thing  for  all  engines  on  which  reservoirs 
can  be  located,  similar  to  the  method 
shown  in  Figs.  3,  4  and  5. 

Since  adopting  this  method  for  use  on 
all  wide  fire  box  engines,  l8'/5  x  120 
in.  reservoirs  have  been  substituted  for 
16  X  120  in.  on  engines  in  heavy 
freight  service,  the  larger  main  reservoir 
volume  having  been  found  desirable  in 
handling  long  trains.  It  is  not  believed 
that  the  increased  diameter  of  the  res- 
ervoirs will  materially  effect  precipita- 
tion. 

Figs.  6  and  7  are  drawings  of  a 
method  of  piping  and  location  of  reser- 
voirs which  has  given  most  excellent 
results  in  heavy  freight  and  coal  service, 
where  from  50  to  75  cars  are  handled 
on  one  train.  About  28  ft.  of  lYz  in. 
pipe  is  used  between  the  pump  and  first 
reservoir,  and,  as  will  be  noted,  is  free 
from  sharp  bends  and  right  angle  fit- 
tings. The  discharge  pipe  connection  at 
the  first  reservoir  has  a  nipple  on  the 
inside  of  the  drum  pointing  downward, 
so  as  to  turn  the  current  away  from  the 
connection  leading  to  the  second  reser- 


FIG.    5.     PLAN   VIEW   OF   RESERVOIRS 

The  same  system  of  reservoirs  and 
piping  is  employed  on  heavy  passenger 
engines  operating  in  high  speed  train 
service  between  Jersey  City  and  Phila- 
delphia, handling  from  three  to  twelve 
car  trains,  where  climatic  conditions  are 
quite  different  from  that  in  mountain 
service.  The  passenger  engines  were 
formerly  equipped  with  one  large  reser- 
voir located  at  the  back  of  the  tender, 
with   about   35   ft.    of   pipe  Tjetween   the 


ON    TOP   OF   BOILER,    WIDE   FIRE   BOX. 

voir.  About  7  ft  of  I'/i  in.  pipe  is  used 
between  the  two  air  drums.  The  brake 
valve  connection  is  made  in  a  manner 
that  prevents  moisture  being  drawn  from 
the  reservoir  by  the  current  of  air  pass- 
ing through  the  reservoir.  This  method 
of  piping  is  not  considered  preferable 
to  that  shown  in  Figs.  3,  4  and  5,  but 
was  resorted  to  as  the  most  economical 
substitute  for  a  system  that  formerly 
gave   a   great   deal   of  trouble.     It   will 


78 


RAILWAY  AND   LOCOMOTIVE   ENGINEERING 


February,  1905. 


also  be  found  very  desirable  in  cases 
where  it  would  not  be  practicable  to  lo- 
cate the  reservoirs  under  the  boiler. 

It  is  the  writer's  opinion  that  wherever 
two  main  reservoirs  are  used,  at  least 
one  of  them  should  not  be  larger  than 


Since  these  tests  were  made,  this  com- 
pany has  adopted  the  54  in.  reducer 
placed  at  throttle  joint,  on  all  engines 
carrying  over  140  lbs.  of  steam.  Our  air 
pump  failures  have  reduced  rrtaterially, 
and  pumps  last  much  longer  with  better 
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FIG.    0.     ARRANGEMENT   OF    RADIATING    PIPE   TO   DEPOSIT    MOISTURE 
IN    MAIN    RESERVOIR,    KEEPING    IT   OUT   OF   TRAIN    PIPE. 


repairs  should  be  made,  rather  than  run 
the  pump  at  a  break-neck  speed  to  stay 
in  business,  and  later  on  have  it  fail 
at   a   critical  time. 

Reduced  pump  speed  is  the  proper 
thing;  and  Mr.  Langan  is  favored  if  he 
can  get  all  enginemen  to  confine  them- 
selves to  the  140  stroke  rule.  The  re- 
ducer, however,  does  the  business  sure. 

One  road  has  a  fg  in.  reducer  on  en- 
gines with  140  to  160  lbs.  steam;  a 
9/16  in.  reducer  on  engines  with  160  to 
180  lbs.  steam;  a  'A  in-  reducer  on  en- 
gines with  180  lbs.  steam  or  over. 

A  certain  western  road  with  few  fail- 
ures has  a  54  in-  steam  pipe  for  9^4  in. 
pumps,  and  a  14  in.  steam  pipe  for  8  in. 
pumps. 

Another  road  placed  two  9}^  in.  pumps 
on  60  some  engines  to  guard  against 
failure  by  having  one  pump  left.  Since 
the  application  of  two  pumps,  each  run 
moderately,  neither  pump  failed.  Mr. 
Langan  is  right.  May  others  follow; 
then  we  will  all  have  better  air-brake 
service. 

L.  M.  C.'^RLTON,  Gen.  A.  B.  Insp'r, 
Chicago  &  North  Western  Ry. 

Chicago,  III 


20J/2  in.  in  diameter,  providing  the  same 
can  be  made  8  to  10  ft.  long,  and  the 
discharge  pipe  leading  to  the  first  reser- 
voir should  be  from  18  to  28  ft.  long, 
as  local  conditions  may  require,  which 
will  insure  very  desirable  results  for  al- 
most any  class  of  service.  It  is  also 
believed  that  the  elimination  of  sharp 
bends  and  fittings  in  discharge  pipes  will 
enable  the  use  of  a  much  shorter  pipe 
with  better  results  than  would  be  ob- 
tained from  the  use  of  a  long  pipe  con- 
taining a  number  of  ells  and  return  bends, 
etc.  T.   L.   Burton. 

New  York  City. 


service.  Where  trains  cannot  be  charged, 
we  go  after  the  train  leakage. 

Since  using  soap-suds  on  all  cars  pass- 
ing repair  tracks,  and  removing  spongy 
air  hose,  and  repairing  leaky  joints,  our 
failure  to  get  full  air  pressure  is  less 
common. 

Where  an  air  pump  has  to  be  worked 
to  its  full  capacity  all  the  time  to  furnish 


The  Coming  Air  Brake  Convention. 

The  Twelfth  Annual  Convention  of 
the  Air  Brake  Association  will  be  held 
in  New  Orleans,  La.,  beginning  Tues- 
day, April  II.  The  new  St.  Charles  Ho- 
tel has  been  selected  for  Convention 
headquarters.  The  convention  will  open 
at  9  A.  M.  with  President  John  Hume, 


Speed  of  Air  Pumps. 

I  will  respond  to  Mr.  A.  L.  Jennings' 
request  in  the  January  issue,  that  others 
reply  regarding  reduced  air  pump  fail- 
ures by  similar  or  other  means  than  that 
used  by  Mr.  Langan,  Lackawanna  Rail- 
road. 

Two  years  ago  I  experimented  with 
reducers  in  the  steam  pipe  to  air  pump, 
and  found  that  a  1/16  in.  copper  dia- 
phragm with  an  exact  14  in.  hole  for 
steam  to  pass,  would  run  a  gyi  in.  pump 
at  about  the  following  speeds  when  the 
pump  was  working  against  70  lbs.  of  air: 
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RADIATING    PIPE  TO    COOL   THE   AIR    AND    PRECIPITATE   THE 

MOISTURE   IN    THE    MAIN    RESERVOIR. 


Steam 

Air 

Strokes 

Pressure. 

Pressure. 

per  Minute. 

200 

70 

160 

190 

70 

154 

180 

70 

148 

170 

70 

141 

160 

70 

135 

ISO 

70 

129 

sufficient  air  for  braking  purposes,  it  is 
time  to  interest  the  car  end  of  the  air- 
brake business.  Under  such  conditions 
of  leakage  it  is  difficult  to  make  the  best 
of  stops,  to  say  nothing  about  the  diffi- 
cult release. 
If  the  pump  begins  to  show  debility. 


Jr.,  in  the  chair.  It  is  expected  that  this 
meeting  will  prove  equally  as  interest- 
ing and  instructive  as  have  the  proceed- 
ings of  the  eleven  preceding  conven- 
tions, all  of  which  have  gone  down  in 
history  as  important  advances  in  the 
air  brake  art. 


Feliniary,   1905. 
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A   South  African  Goods  Wagon. 

The  steel  car  which  wc  here  illus- 
trate is  not  called  a  gondola  on  the 
Central  South  African  Railways  where 
it  is  used.  In  the  "Dark  Continent"  it 
is  known  as  a  goods  wagon,  and  at 
the  time  it  was  photographed  it  had  on 
its  side  sill  the  initials  of  the  Imperial 
Military  Railways.  The  wagon  was 
built  by  the  Lancaster  Railway  Car- 
riage &  Wagon  Company,  Ltd.,  of  Lan- 
caster,  Eng.,   and    llic   data    concerning 


shorter  than  the  car  sides,  so  that 
when  the  doors  open  they  will  hang 
clear  of  the  roadway.  A  loose  wooden 
filler  on  top  makes  up  the  shortage  of 
the  door  on  each  side.  A  pair  of  springs 
extending  down  from  the  side  sills 
take  up  the  shock  when  the  doors  slam 
open  and  hold  them  away  from  the 
truss  rods,  turn  buckles,  etc. 

The  ends  of  the  car  indicate  the 
shape  of  the  load  when  it  has  been 
carefully    placed    covered    with    canvas 
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it  was  kindly  furnished  to  us  by  Mr. 
Philip  A.  Hyde,  Chief  Locomotive  Su- 
perintendent of  the  railway,  whose  head- 
quarters are  in  Pretoria. 

The  steel  goods  wagon  weighs  light 
30,268  lbs.  and  it  is  expected  to  carry 
a  load  of  about  70,000  lbs.,  which  will 
give  a  gross  load  of  over  100,000  lbs. 
The  length  of  the  body  inside  is  37  ft. 
5^  in.;  width,  7  ft.  9  ins.;  depth  at 
sides,  3  ft.  8  ins.  The  wheels  are  33V2 
ins.  in  diameter,  steel  tired.  The  journals 
are  9x4'/2  ins.  From  truck  center  to 
truck  center  is  24  ft. 

The  car  is  built  of  structural  steel 
shapes  and  is  an  example  of  very  neat 
and  compact  design.  There  are  only 
two  truss  rods  used  and  they  are  riv- 
eted to  the  side  sills  in  the  third  panel 
from  the  ends,  and  the  requisite  ten- 
sion is  got  by  two  turn-buckles  on  each 
placed  near  the  center  of  the  car.  The 
queen  posts  are  three  to  each  truss  rod, 
and  the  posts  are  firmly  braced,  each 
by  two  struts,  which  are  placed  par- 
allel to  the  length  or  across  the  car. 

The  trucks  are  made  out  of  plate 
steel  and  the  axle  boxes  are  entirely 
outside  of  the  truck  sides.  The  springs 
are  semi-eliptic  and  book-shaped  hang- 
ers rest  upon  their  ends.  The  hangers 
are  riveted  to  the  truck  sides  with  coun- 
ter-sunk rivets,  thus  giving  a  smooth 
appearance.  The  whole  arrangement 
permits  the  floor  of  the  car  to  be  as 
low  as  possible,  and  the  illustration 
shows  that  there  is  probably  only  suf- 
ficient wheel  clearance  between  under 
side  of  the  floor  and  wheel  flange. 

The   side  doors  are   made   somewhat 


and  roped  down.  Cleats  for  fastening 
these  ropes  may  be  seen  along  the 
sides  of  the  car,  one  in  every  alternate 
panel  and  one  next  the  door.  On  each 
side  of  the  door  a  casting  is  riveted  on, 
and  through  this  the  end  of  a  cross 
brace  is  seen,  tightened  up  with  a  nut. 
These  braces  can  be  removed  when  the 
car  is  being  loaded  or  unloaded.  Link 
and  pin  drawbars  are  used  and  the 
whole  make  of  the  car  indicates  that  it 
is  not  intended  for,  nor  does  it  receive, 
the  rough  handling  that  it  would  on 
any  American  road. 


Safety  Appliance  Law  Valid. 

A  decision  has  been  made  in  the  case 
of  Johnson  vs.  the  Southern  Pacific  Rail- 
way Company,  the  Supreme  Court  of  the 
United  States  practically  held  that  all 
cars,  including  locomotives,  should  be 
equipped  with  uniform  automatic  coup- 
lers. The  court  also  held  that  dining 
cars  cannot  be  exempt  from  the  require- 
ments of  the  safety  appliance  law  when 
in  use  even  though  empty. 

The  decision  is  considered  by  the  in- 
terstate commerce  commission  and  the 
department  of  justice  to  be  a  decided  step 
forward  in  the  protection  of  railroad  em- 
ployees. Secretary  Moseley  of  the  com- 
mission summaries  the  points  decided  as 
follows: 

"First,  that  couplers  on  railroad  cars 
must  be  of  such  a  character  that  they  will 
couple  automatically  and  so  save  em- 
ployees from  going  between  cars,  though 
absolute  uniformity  is  not  required. 

"Second,  a  car  though  empty  and  on  a 


side  track  may  be  engaged  in  interstate 
commerce. 

"Third,  that  for  the  purposes  of  the 
safety  appliance  law  locomotives  arc  cars 
and  they  are  required  to  be  equipped  with 
automatic  couplers." 


Apparatus  for  Lifting  Front  Ends  of 
Locomotives. 

The  chain  by  which  they  lift  locomo- 
tives at  the  Rogers  Locomotive  Works, 
at  Paterson,  N.  J.,  is  shown  in  our  line 
engraving.  It  is  a  very  substantial  af- 
fair, as  one  can  see  by  examining  the 
dimensions  given.  The  chain,  or,  rather, 
scries  of  links  and  hangers  which  we 
show,  is  used  at  the  smoke  box  end. 

A  heavy  curved  cross  bar,  with  a 
5  1/16  in.  hole,  hangs  from  what  one  may 
call  the  grab  hook  of  one  of  the  two 
electric  overhead  cranes  used  in  the 
erecting  shop,  and  from  either  end  of 
this,  there  is  a  link  about  3  ft.  8  ins.  long, 
which  terminates  in  an  eye  which  takes 
a  3  N  in-  pm-  From  this  pin,  two  links, 
each  ij4  in.  thick,  4  ins.  wide  and  18  ins. 
long,  hang.  Another  3  ,^f  in.  pin  se- 
cures a  single  link  2^  ins.  thick  and  18 
ins.  long  and  from  this  same  sized  pin 
again  depend  two  links  18  ins.  long,  each 
lJ/$  ins.  thick,  and  from  the  connecting 
pin  of  these,  there  is  on  each  side  a 
hook-shaped  piece  2]^  ins.  thick,  which 
passes  under  the  frame  front  and  so 
"grasps"  the  front  end  securely. 


FRONT     END     LINK    CH.\IN    FOR    LIFTING 
LOCOMOTIVES. 

The  whole  arrangement  is  strong  and 
flexible  and,  one  may  say,  durable,  be- 
cause if  the  engine  to  be  lifted  happened 
to  be  hot,  no  detriment  to  the  "chain" 
would  take  place,  as  is  so  often  apparent 
when  a  sling  rope  is  used.  This  rig  is 
a  permanent  shop  appliance  that  never 
grows  old  and  does  not  wear  out,  and  in 
this  respect    it  resembles    the    Deacon's 


So 
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wonderful  "One  hoss  shay,"  as  de- 
scribed by  Oliver  Wendall  Holmes. 
When  not  in  use  it  hangs  quietly  and 
modestly  from  a  suitable  bracket  on  the 
shop  wall  and  is  "always  ready  for  busi- 
ness, though  not  looking  for  the  same," 
as  the  captain  of  the  Wayoflftown  fire 
brigade  said  when  called  upon  for  a 
speech  in  reply  to  the  toast  of  "Our  Fire 
Fighters."       

A  Northern  Pacific  4-6-2. 
The  Schenectady  shops  of  the  Ameri- 
can Locomotive  Company  have  recently 
been  called  upon  to  furnish  the  North- 
ern Pacific  Railway  with  some  simple 
22x26  in.  engines  with  69  in.  driving 
wheels.  The  wheel  arrangement  makes 
them  4-6-2  or  Pacific  type  engines,  and 
they  weigh  in  working  order  21,900 
lbs.  and  have  a  calculated  tractive 
power  of  about  31,000  lbs. 


raised  or  lowered  by  turning  the  wedge 
bolt,  thus  a  sure  motion  can  be  given 
to   the  wedge  at  any  time. 

The  boiler  is  of  the  extension  wagon 
top  type,  but  the  taper  course  is  the 
second  one  and  carries  the  dome.  This 
is  really  a  conical  course,  as  the  boiler 
tapers  up  as  much  on  the  under  side  as 
it  does  on  top.  The  diameter  at  the 
smoke  box  end  is  72^/^  ins.  and  the 
third  sheet  measures  84  ins.  outside  di- 
ameter. The  heating  surface  is  as  fol- 
lows: Tubes,  3.339.4  sq.  ft.;  fire  box, 
182  sq.  ft.,  and  the  brick  arch  tubes  give 
6.8  sq.  ft.  The  total  heating  surface  is 
therefore  3,528.2  sq.  ft. 

In  looking  at  our  illustration  it  will 
be  apparent  that  the  boiler  is  quite  long. 
The  tubes  measure  18  ft.  6  ins.  between 
flue  sheets,  and  there  are  347  of  them. 
The  front  flue  sheet  is  14  ins.  back  of 
what    shows    in    our    illustration    as    the 


eter,  6  ins.;  length,  11  ins.;  trailing  truck 
journals,  diameter,  8  ins.;  length,  14  ins.;  ten- 
der truck  journals,  diameter,  5%  ins.;  length, 
10  ins. 

Boiler — Working  pressure,  200  lbs. 

Firebox — Type,  wide;  length,  96  ins.;  width,  65% 
ins.;  thickness  of  crown,  %  in.;  tube,  %  in.; 
slides,  %  in.;  back,  %  in.;  water  space,  front, 
4^^  ins.;  sides,  4  ins.;  back,  4  ins. 

Trailing  truck — Radial,  with  outside  journals. 

riston  valve — Travel,  6  ins. ;  steam  lap,  1  in. 

Exhaust — %   in.   clearance. 

Setting — Line  and  line  forward,  7/32  in.  blind; 
back  motion,  14  in.  lead  at  6V^  in.  cut-off. 


Smoke  Box  Heat  Insufficient. 

Tlie  smoke  box  of  a  locomotive  is 
generally  considered  to  be  pretty  hot, 
and  you  would  probably  find  it  so  if 
you  were  sitting  close  beside  it  on  a 
fine  day  in  early  August,  taking  indi- 
cator diagrams,  as  the  heavily  loaded 
engine  crawled  slowly  up  grade,  giving 
you  with  late  cut-ofT,  regular  "gold 
brick"    cards.      That    smoke    box    heat 


V    an  .\lst3-ue.  Mech-  Supt. 

The  wheels  are  all  flanged  and  the 
main  driver  is  the  middle  pair.  The 
driving  wheels  and  the  carrying  wheels 
at  the  back  are  all  equalized  together 
with  well  jointed  gear.  Overhung  semi- 
clliptic  springs  are  used,  composed  each 
of  16  plates  4x7/16  ins.  The  main 
valves  are  of  the  piston  type,  driven  by 
I'.irect  motion.  The  crosshead  is  lipped 
np  under  the  notched  edge  of  the  upper 
^uide  bars,  and  the  yoke  grasps  the 
guides  almost  midway  between  the  ends. 

The  pedestal  binders  are  made  to  sur-^ 
round  the  ends  of  jaws  and  a  wedge 
at  each  end  draws  the  binder  tight 
.Tgainst  what  acts  as  a  spacing  piece  in 
the  center.  There  is  a  lug  on  the  un- 
der side  of  the  binder  through  which 
the  wedge  bolt  is  tapped,  and  when  the 
nuts  are  slacked  off    the  wedge   can   be 
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smoke  bo.x  seam,  and  therefore  the 
smoke  box  is  that  much  longer  than 
it  looks. 

The  tender  has  a  water  bottom  and 
the  tank  will  hold  6,000  U.  S.  gallons 
of  water  and  12  tons  of  coal.  The  un- 
derframe  is  made  of  13-in.  steel  chan- 
nels, and  the  tender  trucks  have  semi- 
elliptic  springs  with  equalizers,  and  the 
axle  boxes  work  in  jaws.  The  wheels 
used  in  the  engine  and  tender  trucks  are 
Boise  plate  wheels.  A  few  of  the  lead- 
ing dimensions  are  as  follows: 

Wheel  base — Driving,  12  ft.;  total,  33  ft.:  wheel 
base,  total,  engine  and  tender,  61  ft.  11  ins.; 
weight,  in  working  order,  219,000  lbs.;  on 
drivers,  142,500  lbs. ;  weight  in  working  or- 
der, engine  and  tender,  347,800  lbs. 

Grate  area,  43.5  ins. 

Axles — Driving  journals,  main.  9^x12  ins.;  oth- 
ers.  gxi2   ins.;    engine   truck    journals,   diam- 


Aniericau  Loco.  Co.,  Builders. 


does  not  amount  to  much  on  a  January 
night,  as  far  as  keeping  a  man  warm 
is  concerned,  was  discovered  by  a 
young  fellow  who  climbed  onto  the 
front  footplate  and  got  in  under  the 
extension  smoke  bo.x  of  a  fast  express 
on  the  N.  Y.  C.,  and  rode  there  from 
Syracuse  to  Rochester  last  month.  Out 
of  work,  he  left  Philadelphia,  intending 
to  dead-head  the  trip  to  Buflfalo. 

On  arrival  of  the  train  at  the  Ro- 
chester station  in  the  morning,  a  police- 
man noticed  a  black  object  nearly  cov- 
ered with  snow  on  the  front  of  the 
engine.  Investigation  revealed  the  fact 
that  it  was  the  body  of  a  youth  of  18, 
in  a  state  of  semi-collapse.  When  taken 
to  the  police  station  he  could  not  stand. 
His  face,  ears  and  hands  were  frozen, 
and  his  clothing  had  to  be  cut  ofT  fmm 
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liis  body.  A  d.n-k  purple  luic  stilTused 
his  skin  and  showed  that  very  little 
more  in  the  way  of  exposure  would 
have  ended  his  life.  As  it  was,  only  for 
the  friendly  drift  piled  up  on  the  pilot, 
and  which  threw  a  blanket  of  snow 
around  liim,  he  would  have  been  quick- 
ly frozen  stiflf  in  one  of  the  long, 
steady,   tireless,   hard   runs    which    the 


by  a  series  of  diagonal  straps  riveted  on 
to  form  a  kind  of  lattice  work  bracing. 
The  end  construction  of  the  frame  is 
very  substantial.  The  center  sills  arc 
united  at  the  body  bolster  by  a  plate 
extending  along  the  top  of  bolster  32  ins. 
from  the  center  in  each  direction  and 
tapering  to  18  ins.,  where  it  joins  the 
center    sills    and    covering    them    for    a 


from  the  center  line  of  the  side  bearings 
to  the  under  side  of  the  center  sill.  Two 
plate  fillers  are  riveted  between  the  cen- 
ter sills  over  the  front  and  back  edges 
of  each  center  plate,  so  that  above  the 
center  plate  sills  and  bolster  form  a  what 
may  be  likened  to  a  steel  box. 

There  are  two  very  heavy  truss  rods 
which  run  fore  and  aft  under  the  car. 
They  are  pinned  at  each  end  to  two  eyes 
which  are  riveted  to  the  top  plate  of  the 
body  bolster.  A  heavy  turn  buckle  pro- 
duces the  requisite  tension  in  the  rod 
and  the  queen  posts  on  the  needle  beams 
are  placed  at  such  an  angle  as  enables 
them  to  squarely  take  the  upthrust  of 
the  rod  at  the  point  where  it  bends 
away  from  horizontal. 

The  car  has  been  designed  with  great 
care,  and  rigidity  of  construction  com- 
bined with  minimum  number  of  parts 
and  accessibility  thereto  have  been  the 
ends  sought.  We  are  informed  that  the 
owners  have  experienced  great  satis- 
faction in  the  use  of  these  cars. 
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BOX  CAR  WITH  STEEI.  UNDERFRAME. 


night  mail   makes  against   time,   and  in 
the  teeth  of  a  winter  gale. 


Box  Car  with  Steel  Underframe. 

A  good  example  of  a  wooden  bo.x  car 
with  steel  underframe  is  here  illustrat- 
ed. It  was  built  by  the  Middletown  Car 
Works,  of  Middletown,  Pa.,  of  which 
Mr.  Geo.  I.  King  is  vice-president  and 
general  manager.  The  car  is  40  ft. 
long  and  has  a  capacity  of  110,000 
pounds.  It  was  built  for  the  Illinois 
River  Packet  Company  and  is  used  for 
the  carriage  of  wheat,  corn  and  other 
cereals.  For  this  reason  the  super- 
structure was  made  unusually  heavy 
and  long.  The  other  dimensions  con- 
form to  the  American  Railway  Associa- 
tion Standard. 

The  underframe  is  made  of  struc- 
tural steel,  the  principal  members  being 
channels.  These  are  the  two  center  and 
the  two  outside  sills,  they  are  15  ins. 
deep  and  weigh  ^Z  pounds  to  the  foot. 
The  center  sills  are  18  ins.  apart  with 
the  flanges  turned  outward  and  so 
placed  that  the  top  strap  of  the  body 
bolster  passes  over  them.  The  arrange- 
ment of  the  center  sills  and  the  material 
nf  which  they  are  composed,  readily  per- 
mit the  placing  of  the  coupler  in  the 
direct  line  of  the  pull,  which  was  not 
liossible  with  the  wooden  form  of  con- 
struction where  provision  had  to  be 
made  for  the  constant  renewal  of  draw 
timbers  and  gear.  Between  body  bol- 
sters, the  center  sills  are  tied  tosfether 


distance  of  about  24  ins.  Another  small- 
er but  similar  plate  unites  center  and 
end  sills.  The  corners  of  the  car  are 
braced  by  two  diagonal  struts  which  are 
riveted  to  corner  plates  and  to  the  large 
plate  which  holds  bolster  and  center 
sills  in  place.  The  end  sills  and  the  out- 
side  sills   are   fastened  together  by   an- 


Westinghouse    Steam    Turbines. 

An  interesting  feature  of  the  recently 
announced  developments  in  the  Balti- 
more Electric  Power  Enterprise  is  the 
exclusive  adoption  of  steam  turbines  as 
the  prime  mover.  A  contract  recently 
closed  with  the  Westinghouse  Machine 
Company  provides  an  initial  equipment 
of  4,000  kw.  in  two  generating  units  of 
2,000  kw.  each.  A  Westinghouse  elec- 
trical equipment,  complete  and  modern 
in  every  particular,  has  also  been  con- 
tracted for. 

Officers  of  the  company  state  that  the 
power  plant  will  embody  the  latest  de- 
velopments in  steam  and  electrical  engi- 
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gles  in  the  usual  way.  The  whole  ar- 
rangement makes  a  very  rigid  structure 
capable  of  resisting  considerable  hori- 
zontal pressure. 

The  body  bolster  consists  of  a  wide 
flat  top  member  and  a  heavy  lower  plate 
stretching  from  the  upper  corner  of  the 
outside  sills  to  below  the  center  chan- 
nels. This  lower  or  diagonal  plate  is 
reinforced   with   angle   irons   and   braced 


neering.  The  building  is  to  be  of  fire- 
proof construction  throughout,  the  struc- 
tural steel  frame  also  serving  as  sup- 
ports for  the  boilers  and  the  overhead 
coal  bunkers.  Being  located  outside  of 
the  congested  districts  of  the  city,  all 
the  boilers  and  heavy  machinery  will  be 
on  the  ground  floor.  Floors  and  roofs 
will  be  of  steel  concrete  construction. 
The  steam   turbine  plant   will   operate 
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with  a  boiler  pressure  of  175  lbs.  and  a 
superheat  of  about  100  degrees  F.  A 
high  vacuum  condensing  system  will  be 
installed,  capable  of  sustaining  a  vacu- 
um of  28  ins.  at  full  load  on  the  plant. 
The  plant  in  its  entirety  has  been  de- 
signed on  the  separate  unit  plan,  which 
virtually  consists  of  a  number  of  distinct 
power  plants  placed  side  by  side,  each 
entirely    separate    from    the    other,    but 


ing.  The  consequence  was  that  several 
locomotives  were  laid  up  until  the  taflfy 
could  be  broken  off  their  heating  sur- 
faces.   

Paying  Fare  on  Size. 

American  inventors  may  be  depended 
upon  to  keep  well  advanced  with  all  con- 
veniences necessary  for  our  advancing 
civilization.      We    have    lately   heard    of 


o  cc 


■  'Isn't  she  too  tall?'  the  man  asked. 
'Let  her  step  on  the  measurer,  please.' 

"  'My  daughter's  height  was  duly  taken. 
It   was   four   feet   five. 

"  'AH  right,'  said  the  agent.  'She  pass- 
es after  all.' 

"Then  the  man  explained  to  me  that 
on  account  of  innumerable  disputes  over 
the  age  of  children  half  fares  were  now 
sold  in  Switzerland  according  to  height 
instead  of  according  to  age.  Children- 
under  three  feet  traveled  free.  Those 
between  three  feet  and  four  feet  six  paid 
half  fare.  Those  over  four  feet  six  paid 
full  fare. 

"  'The  new  rule  is  a  good  one,'  said 
the  agent.  'We  have  no  more  disputes. 
The  children  are  measured  at  the  ticket 
office,  and  that  is  the  end  of  the  matter.'  " 
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each  capable  of  helping  out  the  other 
in  case  any  link  in  the  system  should  be 
disabled.  This  holds  good  through  the 
coal-handling  apparatus,  the  boilers, 
steam  piping,  turbines,  condensers,  gen- 
erators, switchboard,  underground  cable, 
etc.,  from  the  coal  pile  to  the  customer's 
building.  In  addition  to  this  precaution 
against  interruption  of  service  which  is 
thus  insured,  the  company  will  install  a 
large  storage  battery  which  will  ordi- 
narily "float"  on  the  system.  The  con- 
struction work  is  already  under  way  and 
will  be  pushed  as  rapidly  as  possible,  in 
order  that  the  plant  may  be  complete  in 
all  respects  and  running  smoothly  by 
July  next. 


one  inventor  who  offers  to  railroad  peo- 
ple an  apparatus  that  will  weigh  and 
measure  people.  He  argues  that  pas- 
sengers ought  to  be  charged  fare  accord- 
ing to  their  weight  and  the  space  they 
occupy  in  a  car.  The  idea  is  a  little 
premature  but  it  may  come  to  that. 
Something  of  the  kind  is   already   in 


The  Mono-Rail  in  our  Midst. 

A  mono-rail  project  has  been  brought 
out  by  a  Baltimore  man,  and  press 
dispatches  state  that  work  is  being 
started  in  the  construction  of  an  ex- 
perimental one-rail  line  five  miles  long 
in  the  neighborhood  of  the  Monument- 
al City. 

In  this  system  the  weight  bearing- 
T-rail  is  spiked  to  the  ties  in  the  usual' 
manner,  and  the  car  is  held  in  an  up- 
right position  by  means  of  two  angle- 
iron  guide  rails  overhead,  on  which  run 
overhead  truckr  fastened  to  the  roof  of 
the  car. 

When   everything   is   in   place   it   will 


Alcohol,   Taffy   and   Steam. 

A  story  is  told  of  one  of  the  early 
railroads  tried  in  China,  having  been 
pushed  out  of  business  through  a  mis- 
take of  filling  the  tank  of  a  locomotive 
with  alcohol  instead  of  with  water.  When 
steam  was  got  up  from  the  alcohol,  the 
engine  performed  such  crazy  freaks  that 
it  frightened  all  the  celestials  out  of 
their  wits,  and  the  railway  was  aban- 
doned because  the  foreign  devils  had 
shown  themselves  more  reckless  than 
usual. 

A  mistake  with  almost  as  ludicrous 
effects  happened  on  a  division  of  the 
Baltimore  &  Ohio  Railroad  last  month. 
The  company  were  short  of  water  and 
had  to  convey  a  supply  by  means  of  a 
water  train,  and  the  Italians  who  emp- 
tied the  water  into  the  stationary  tank 
put  in  a  load  of  molasses  in  mistake. 
Taffy  was  immediately  at  a  discount, 
but  it  was  found  out  of  place  inside  of 
a  locomotive  boiler,  and,  after  a  short 
time,  stopped  the  process  of  steam  mak- 
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use  on  some  railways.  A  correspondent 
of  the  Louisville  Courier-Journal  makes 
the  following  notes  of  travel: 

"When  we  reached  Switzerland,"  said 
the  tourist,  "we  found  in  the  railway 
stations,  alongside  of  the  ticket  office, 
machines  for  measuring  the  height  of 
children.     I  said  to  the  agent  at  Geneva: 

"  'A  half  ticket  for  my  little  girl.' 


be  practically  impossible  to  remove 
the  car  from  the  track  or  from  be- 
neath the  structure  without  taking  parts 
of  the  car  or  the  structure  apart.  The 
trucks  are  provided  with  springs  which 
enable  them  to  adapt  themselves  to 
inequalities  or  irregularities  of  the 
trolley  bars,  as  the  overhead  angle- 
irons  may  be  called. 
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Of  Personal  Interest. 


Mr.  W.  L.  Kellogg,  master  mechanic 
of  the  Missouri  Pacific  Railway  at  Fort 
Scott,  Kan.,  has  resigned  his  position 
to  become  superintendent  of  machinery 
of  the  Pere  Marquette  Railway,  with 
headquarters  at  Grand  Rapids.  Mich. 
Mr.  Kellogg  began  railroad  work  as  ap- 
prentice on  the  Missouri  Pacific  Rail- 
way, July,  1886,  but  left  that  company 
m  August,  1890,  to  take  a  position  as 
fireman  on  the  C.,  St.  P.  M  &  O. 
Ry.,  then  a  part  of  the  North  Western 
system,  where  he  was  promoted  to  be 
engineer  and  traveling  engineer;  leaving 
the  Omaha  road  he  became  road  fore- 
man of  engines  on  the  Iron  Mountain, 
in  November  of  1901.  From  this  posi- 
tion he  was  promoted  to  that  of  master 
mechanic  at  Fort  Scott,  Kansas,  Aug- 
gust  I,  1902.  Mr.  Kellogg  is  one  of  the 
brightest  men  in  the  mechanical  depart- 
ment in  this  country  and  his  many 
friends  wish  him  success  in  his  new 
field   of  labor. 

Mr.  W.  C.  Smith,  formerly  round- 
house foreman  and  general  foreman  at 
Hoisington,  Kansas,  has  been  appointed 
Master  Mechanic  of  the  Southern  Kan- 
sas Division  of  the  Missouri  Pacific 
Railway,  with  headquarters  at  Fort 
Scott,  Kansas,  vice  Mr.  W.  L.  Kellogg, 
resigned. 

Mr.  William  H.  KcfTer  has  been  ap- 
pointed assistant  to  the  general  super- 
intendent of  the  Philadelphia  &  Read- 
ing Railway,  with  office  at  Reading,  Pa. 

Mr.  L.  O.  Genest  has  been  appointed 
general  storekeeper  of  the  Canadian 
Pacific  Railway  for  lines  west  of  Port 
Arthur,  with  office  in  Winnepeg,  vice 
Mr.  W.  H.  Kelson  resigned. 

Mr.  J.  R.  Callaghan  has  been  ap- 
pointed general  storekeeper  of  the  Can- 
adian Pacific  Railway  for  lines  east  of 
Port  Arthur,  with  headquarters  in  Mon- 
treal, vice  Mr.  W.   H.   Kelson  resigned. 

Mr.  C.  M.  Weathers  has  been  ap- 
pointed acting  road  foreman  of  en- 
gines on  the  First  Division  of  the  At- 
lantic Coast  Line  Railroad,  with  head- 
quarters at  Wilmington,  N.  C,  vice 
Mr.  R.  R.  Young  promoted. 

Mr.  R.  R.  Young  has  been  appointed 
master  mechanic  at  the  Waycross  shops 
of  the  Atlantic  Coast  Line  Railroad, 
with  jurisdiction  over  the  Thomasville 
and  Brunswick  &  Western  Districts,  vice 
W.   H.   Dyer  '■esigned. 

Mr.  F.  A.  Deckert  has  been  appointed 
master  mechanic  at  the  Riverside  shops 
of  the  Louisville  &  Nashville  Railroad 
at  Knoxville,  Tenn. 


From  trackman  to  superintendent  the 
men  of  the  Long  Island  Railway  are 
rejoicing  that  Mr.  William  F.  Potter  has 
been  elected  the  president  of  that  road. 
Mr.  Potter  has  been  general  superin- 
tendent of  the  road  since  1897,  and  aS 
the  man  holding  that  position  comes  in 
more  intimate  contact  with  all  em- 
ployees than  any  other  official,  they  have 
learned  to  appreciate  his  worth  in  fair 
dealing  and  in  appreciation  of  honest 
service.  Mr.  Potter  is  a  born  railway 
man  and  there  is  nothing  about  the  busi- 
ness that  he  does  not  understand  from 
personal  contact.  He  began  work  when 
20  years  old  in  the  auditor's  oflrice  of  the 
Flint  &  Pere  Marquette,  of  which  his 
father  was  general  manager,  but  he  did 
not  remain  long  at  office  work.  He 
wanted   to   go   through   the  whole   thing 


MR.   W1I.I,I.\.M    F.  POTTER. 

and  left  the  comfortable  office  for  the 
freight  train  service,  where  he  went 
through  the  ordeal  so  searching  to  man- 
hood. Freight  train  conductor,  passen- 
ger train  conductor,  station  master,  as- 
sistant superintendent  are  some  of  the 
positions  he  tilled,  and  always  filled  to 
the  brim.  There  is  nothing  the  matter 
with  William  F.  Potter. 

Mr.  J.  P.  Young  has  been  appointed 
general  foreman  of  the  car  department 
of  the  Missouri  Pacific  at  St.  Louis, 
Mo.,  vice  Mr.  W.  D.  Lowry  resigned. 

Mr.  R.  A.  Billingham,  formerly  gen- 
eral master  mechanic  of  the  Pittsburgh, 
Shavvmut  &  Northern,  has  been  made 
superintendent  of  motive  power  of  the 
same  road,  with  headquarters  at  St. 
Marys,  Pa.  The  position  of  general 
master  mechanic   has  been   abolished. 

Mr.  H.  H.  Harvey  has  been  ap- 
pointed   general    car    inspector    on    the 


Chicago,   Burlington   &   Quincy   at   Chi- 
cago. 

Mr.  C.  J.  Nash,  formerly  mechanical 
engineer  of  the  Pullman  Company,  has 
been  appointed  superintendent  of  the 
Standard    Steel    Car    Company. 

Mr.  David  Anderson,  formerly  di- 
vision master  mechanic  of  the  Lake 
Erie  &  Western  at  Muncie,  Ind.,  has 
been  appointed  superintendent  of  equip- 
ment of  the  Chicago,  Indiana  &  East- 
ern,  with   headquarters  at   Muncie,   Ind. 

Mr.  H.  Muir,  for  the  past  fifteen 
years  engineer  on  the  Louisville  Di- 
vision of  the  Southern  Railway,  has 
been  appointed  road  foreman  of  engines 
on  the  St.  Louis-Louisville  lines  of  the 
Southern  Railway  with  jurisdiction  from 
Lexington.  Ky.,  to  St.  Louis,  Mo.,  and 
over  the  Evansville  and  Jasper  branches, 
with  headquarters  at  Louisville,  Ky. 
The  territory  thus  covered  is  about  507 
miles. 

Mr.  J.  W.  Marden  has  been  appoint- 
ed assistant  master  car  builder  of  the 
Boston    &    Maine   Railroad. 

Mr.  George  W.  Cooper  has  been  ap- 
pointed master  mechanic  of  the  Mon- 
terey Division  of  the  Mexican  Central 
Railway,  with  office  at  Monterey,  Mex.. 
vice  Mr.  T.  H.  Ogden  transferred. 

Mr.  John  W.  Holmes,  formerly  chief 
clerk  of  the  Brooks  works  of  the 
.American  Locomotive  Company  at 
Dunkirk,  N.  Y.,  has  been  appointed  as- 
sistant to  the  general  purchasing  agent 
of  the  company,  with  office  in  New 
York. 

Mr.  F.  C.  Eggebrecht,  shop  account- 
ant of  the  Brooks  works  of  the  Amer- 
ican Locomotive  Company,  has  had  the 
di'ties  of  chief  clerk  added  to  his  other 
work,  vice  Mr.  J.  W.  Holmes  promoted. 

Mr.  E.  T.  McLaughlin  has  been  ap- 
pointed road  foreman  of  engines  on  the 
eastern  division  of  the  Rome,  Water- 
town  &  Ogdensburg  Railroad  with 
headquarters  at  Watertown,  N.  Y.,  vice 
Mr.   C.   W.   Shaft  transferred. 

Mr.  C.  W.  Shaft,  formerly  road  fore- 
man of  engines  on  the  eastern  division 
of  the  Rome,  Watertown  &  Ogdens- 
burg, has  been  transferred  to  the  west- 
ern division  of  the  same  road  in  the 
i».aie  capacity,  with  headquarters  at 
Oswego,  N.  Y. 

Mr.  S.  M.  Owen  has  been  appointed 
general  night  foreman  of  the  Terminal 
Railroad  Association  of  St  Louis.  His 
office  is  at  the  Fourteenth  street  shops 
of  the  company  in  that  citj*. 
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Mr.  William  Miller,  formerly  master 
mechanic  of  the  Terminal  Railroad  As- 
sociation of  St.  Louis,  has  been  appoint- 
ed assistant  superintendent  of  motive 
power  of  the  Denver  &  Rio  Grande 
Railroad.  Mr  Miller's  headquarters  will 
be  at  Denver,  Col. 

Mr.  L.  N.  Rice  has  been  appointed 
traveling  engineer  of  the  several  di- 
visions of  the  Chicago,  Milwaukee  & 
St.  Paul  Railway  system  with  head- 
quarters at   Savanna,    111. 

Mr.  J.  W.  Thompson  has  been  ap- 
pointed general  manager  of  the  South- 
ern Indiana  Railway,  with  ofifice  at 
Terre  Haute,  Indiana.  The  position  of 
general  superintendent,  heretofore  held 
by  Mr.   Thompson,  has  been   abolished. 

Mr.  G.  H.  Folger  has  been  appointed 
superintendent  of  the  terminal  division 
of  the  Boston  &  Maine  Railroad,  with 
office  in  the  Union  Station,  Boston.  The 
Union  Station  and  Boston  Passenger 
and  Freight  Terminals,  including  that 
portion  of  the  Western  pivision  west 
of  the  new  Metropolitan  Park  Bridge, 
Medford;  the  Eastern  Division  west  of 
and  including  Mystic  River  Bridge  and 
west  of  Curtis  Street,  East  Boston;  the 
Southern  Division  south  of  Gilman's 
Bridge  and  the  Fitchburg  Division  east 
of  Prospect  Street  Bridge  are  now 
known   as  the  Terminal   Division. 

Mr.  H.  E.  Wills  is  a  member  of  Di- 
vision 125.  Clinton,  la.  He  was  in  the 
service  of  the  C.  &  N.  W.  for  a  long 
term  of  years,  being  promoted  to  the 
position  of  engineer  in  1S68.  He  was 
for   many  years  chairman   of  the   G.    C. 


Mr.  M.  W.  Cadle  is  a  member  of 
Division  179,  Sedalia,  Mo.  He  work- 
ed his  way  up  from  engine  wiper,  and 
was  promoted  to  engineer  in  1879  on 
what  was  then  the  Illinois  Midland, 
now  Terre  Haute  &  Indianapolis,  when 
he  joined  Division  ISS-  He  went  to 
the  Missouri   Pacific   in   1884  and  trans- 


E.  WILLS. 


of  A.  for  that  system,  and  chairman  of 
the  Legislative  Board  of  Iowa.  He 
was  elected  assistant  grand  chief  en- 
gineer at  the  Los  Angeles  convention 
on  June   3.    I904- 


MR.  M.  W.  CADLE. 

lerred  his  membership  to  Division  178. 
He  was  a  part  of  the  G.  C.  of  A.  on  that 
road  from  1887  to  1892,  when  he  was 
elected  chairman,  holding  the  position 
until  his  election  of  assistant  grand  chief 
engineer  at  the  Los  .A.ngeles  convention, 
May  31.   1904. 

Mr.  H.  Rohwer  has  been  appointed 
consulting  engineer  of  the  Missouri 
Pacific  Railway;  the  St.  Louis,  Iron 
Mountain  &  Southern  Railway  and 
leased,  operated  and  independent  lines, 
with  headquarters   at   St.   Louis. 

Mr.  M.  L.  Byers  has  been  appointe.l 
engineer  maintenance  of  way  of  the 
Missouri  Pacific  Railway,  the  St.  Louis, 
Iron  Mountain  &  Southern  Railway  and 
leased,  operated  and  independent  lines, 
with   headquarters   at    St.    Louis. 

Mr.  E.  F.  Mitchell  has  been  appoint- 
ed engineer  of  construction  of  the 
Missouri  Pacific,  the  St.  Louis  Iron 
Mountain  &  Southern  Railway  and  all 
leased,  operated  and  independent  lines, 
with    headquarters   at    St.    Louis. 

Mr.  J.  D.  Tyter  and  Mr.  C.  L.  Gil- 
patrick  have  been  appointed  assistant 
superintendents  of  the  Terminal  Di- 
vision of  the  Boston  &  Maine  Railroad, 
with    offices    in    Boston,    Mass. 


Mr.  William  Bowden,  formerly  gen- 
eral foreman  of  the  Chicago,  Burling- 
ton &  Quincy  Railway,  has  been  ap- 
pointed master  mechanic  of  the  Terminal 
Railroad  Association  of  St.  Louis,  with 
headquarters  at  St.   Louis,  Mo. 

Every  railway  man  in  the  world, 
worthy  of  the  name,  has  heard  of  the 
Westinghouse  air  brake.  Comparatively 
few  have  seen  its  great  inventor.  Here 
is  a  wonderfully  fine  pen  picture  of  the 
man  taken  from  The  IVorld's  IVork: 

"Mr.  Westinghouse  is  more  than  si.x 
feet  tall  and  well  proportioned,  erect  as 
an  oak,  with  large  hands  and  feet,  with 
broad,   square   shoulders,  a  full  chest,   a 
short  bull  neck,  a  massive  head  covered 
thickly  with  almost  white,  well-trimmed 
hair,  a  pleasant,  open  countenance  with 
bright,  brown  eyes  full  of  life  and  vivac- 
ity,  a   ruddy   complexion,   and   the   face 
distinguished  by  a  heavy  white  mustache 
and  not  too   deeply  clipped  side-whisk- 
ers;   a    being    of    permanent    mobility. 
While  walking,   his   step   is   quick,   long, 
clastic,  and  when  sitting,  either  his  feet 
are  moving  or  his  hands  are  toying  with 
whatever  object  is  nearest— a  pen,  a  pen- 
cil,  a   sheet   of  paper,   or   perhaps   eye- 
glasses,  which   are   used   only   when   he 
reads.     Add  to  this  that  the  man  before 
you  is  dressed  in  a  single-breasted  coat, 
of  quiet,  somber  pattern,  cut  in  the  sim- 
plest fashion,  and  you  have  a  picture  of 
him." 

Mr.  E.  W.  Hurley  is  a  member  of 
Division  439,  Boston,  Mass.  He  was 
in  the  service  of  the  N.  Y.,  N.  H.  & 
H.  systAn  for  some  twenty-five  years, 
and  did  committee  work  most  of  that 
time.      He    was    for    many    years    chair- 


MR.  E 


IIIRLEV. 


Mr.  Hayter  Reed  has  been  appointed 
manager  in  chief  of  the  Canadian  Pa- 
cific Railway  Company's  hotel  depart- 
ment,  with   office   at   Montreal. 


man  of  the  G.  C.  of  A.  on  that  system, 
and  held  that  position  when  elected 
assistant  grand  chief  engineer  at  the 
Los  .'\ngeles  convention,  on  May  31, 
1904. 
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Work  of  an  Honorable  Fireman. 

From  a  locomotive  fireman's  work  of 
keeping  her  hot  to  the  position  of  Com- 
missioner General  of  Immigration  is  the 
ladder  climbed  by  the  Hon.  Frank  P. 
Sargent,  who  is  said  to  be  as  popular 
among  the  statesmen  of  high  degree  in 
Washington  as  he  was  among  those  who 
repeatedly  elected  him  Grand  Master  of 
the  Brotherhood  of  Locomotive  Fire- 
men. Mr.  Sargent  has  lately  excited 
much  talk  and  discussion  by  the  plans 
he  is  pushing  for  placing  immigrants  in 
the  localities  where  their  willing  hands 
are  wanted  for  suitable  labor.  It  has 
been  the  practice  to  permit  immigrants 
to  be  dumped  in  large  cities,  where  the 
labor  market  is  habitually  congested  and 
depends  upon  thousands  of  poor  crea- 
tures struggling  for  the  means  of  ex- 
istence. 

Certain  sections  of  this  great  country 
are  always  short  handed,  while  other 
parts  have  more  than  they  can  use.  If 
Mr.  Sargent  succeeds  in  making  an  even 
distribution  he  will  be  a  concrete  repre- 
sentative of  perfect  government,  which 
rules  that  the  greatest  possible  good  may 
be  given  the  greatest  number. 


American  Institute  of  Klectrical  Engi- 
neers, also  vice-president  of  the  Asso- 
ciation of  American  Advertisers. 


One  of  the  most  popular  railroad  sup- 
ply men  in  the  country  passed  away 
when  Janus  S.  Toppan  died  in  Chicago 
fin  January  8.  A  strong  feature  about 
Mr.  Toppan  was  his  congenial  unob- 
irusivcness.  He  was  highly  successful 
in  his  business,  but  his  manner  im- 
pressed his  customers  that  they  were  re- 
ceiving a  friend  rather  than  the  agent 
•  i\  the  Galena-Signal  Oil  Company,  of 
which  he  was  western  manager  for  many 
years. 

Before  entcriiiR  tlu-  r.iilway  sujiply 
business  Mr.  Toppan  was  engaged  in 
mercantile  affairs,  mostly  as  an  exporter 
of  ice  to  oriental  countries.  While  en- 
gaged in  this  trade  he  resided  in  Cal- 
cutta for  a  number  of  years  and  had 
traveled  extensively.  -He  was  a  keen 
observer  of  men,  manners  and  methods, 
which  made  liim  a  very  interesting  com- 


side  of  human  progress,  of  enlightened 
government,  of  honest  politics  and  of 
every  cause  that  sought  to  make  the 
world  better  and  the  people  who  live  in 
it  happier. 


Obituary. 

Edward  Hemphill  RluUin,  one  of  the 
best  known  of  the  old-time  newspaper 
men,  died  suddenly  from  an  attack  of 
heart  disease  at  his  home  in  Milburn, 
N.  J.  Mr.  Mullin  was  born  in  Castle- 
derg.  County  Tyrone,  Ireland,  on  Octo- 
ber 22,  1859.  He  was  educated  at  the 
Methodist  College  Public  School  of 
Belfast  and  the  Queen's  College,  Bel- 
fast, where  he  took  his  Bachelor's  de- 
gree with  honors  in  Physics  and  Chem- 
istry in  1881.  Shortly  afterwards  he 
came  to  New  York  and  engaged  in 
newspaper  work.  From  1887  to  1895  he 
was  an  editorial  writer  on  the  staflf  of 
the  New  York  Evening  Sun.  The 
two  following  years  he  spent  on 
the  stafif  of  the  Neiv  York  Times  in 
charge  of  the  technical  reporting  for 
that  paper.  Subsequently  he  became 
editor  of  the  Bookbuycr.  He  was  a 
constant  contributor  to  the  magazine 
and  technical  press.  On  February  i, 
iSgSj  he  entered  the  service  of  the  Gen- 
eral Electric  Company,  first  as  manager 
of  its  Advertising  Department  and  lat- 
terly as  a  confidential  representative  of 
the  company  in  many  matters.  He  was 
the  authorized  representative  of  the 
company  in  all  their  relations  with  the 
press,  and  he  was  the  official  host  of 
the  company  whenever  foreign  engi- 
neers or  capitalists  desired  to  visit  the 
works  or  study  their  methods. 

He  was  a  thirty-second  degree  Free 
Mason  and  a  member  of  the  Engineers, 
Press,  Lotus  and  Transportation  Clubs. 
He  was  vice-president  of  the  New  York 
Electrical  Society  and  a  director  of  the 


JA.ME3    S.    TOPP.\N. 

panion.  He  was  one  of  our  reliable 
sources  of  inside  information,  and  we 
will  sadly  miss  pleasant  visits  with  our 
old  friend. 


Railway  men  and  others  who  enjoyed 
the  privilege  of  intercourse  with  Will- 
iam H.  Baldwin  feel  a  personal  loss  in 
his  untimels'  death,  which  happened  on 
January  3.  William  H.  Baldwin  was  one 
of  a  number  of  college  graduates  who 
were  induced  by  Charles,  Francis  Adams 
to  enter  railway  service  at  the  bottom 
and  work  their  way  upwards.  He  en- 
tered the  freight  service  of  the  Union 
Pacific  in  1887.  and  rose  steadily  to  the 
position  of  vice-president.  He  filled  sev- 
eral high  railway  positions  before  1876. 
when  he  was  elected  president  of  the 
Long  Island  Railroad,  where  he  finished 
his  work  that  always  was  of  the  highest 
kind.  Besides  being  an  exemplary  rail- 
way president,  Mr.  Baldwin  vv'as  a  public 
spirited  citizen,   always  standing  on   the 


The  death  of  Mr.  William  Sellers  has 
removed  a  pioneer  worker  for  the  ad- 
vancement of  science  and  the  upbuild- 
ing of  the  American  steel  and  tool  mak- 
ers' arts.  He  was  born  on  September 
19,  1824,  in  Upper  Derby  County,  Dela- 
ware, and  his  early  education  was 
gained  in  a  private  school  built  and 
conducted  by  relatives.  He  soon  de- 
veloped a  fondness  for  mechanics,  and 
when  14  years  old  became  an  appren- 
tice in  the  machine  shop  of  his  uncle, 
Mr.  J.  M.  Pool.  Here  he  worked  until 
he  was  of  age,  when  he  went  to  Provi- 
dence, R.  I.,  to  take  charge  of  the  shops 
of  Bancroft,  Nightingale  &  Co.,  manu- 
facturers of  steam  engines  and  mill 
gearing.  Two  years  later  he  went  to 
West  Philadelphia  and  engaged  in  the 
same  kind  of  business  for  himself.  In 
less  than  a  year  his  former  employer, 
Mr.  Bancroft,  entered  into  partnership 
with  him  under  the  name  of  Bancroft 
&  Sellers.  During  the  time  this  firm 
was  in  existence,  Mr.  John  Sellers,  Jr., 
had  been  admitted,  and  when  in  1855 
Mr.  Bancroft  died,  the  firm  name  be- 
came the  now  universally  known  one 
of  William  Sellers  &  Co. 

In  1873  Mr.  Sellers  became  president 
of  the  Midvale  Steel  Co.  About  five 
years  before  he  had  established  the 
Edgemore  Iron  Co.  for  the  manufacture 
of  structural  steel.  This  firm  made  all 
the  iron  used  in  the  famous  Centennial 
Exposition  of  1876,  and  all  that  was 
used  in  the  Brooklyn  Bridge  over  the 
East  river  at  New  York. 

In  1864  he  took  the  presidency  of  the 
Franklin  Institute  and  devoted  himself 
to  the  task  of  formulating  the  system  of 
screw  cutting  now  used  all  over  this 
country,  and  which  is  variously  called 
by  his  name,  by  that  of  the  Franklin 
Institute  and  also  the  U.  S.  Govern- 
ment standard  screw  thread.  It  is  this 
most  important  act  in  his  long  and  use- 
ful life  which  perhaps  more  than  any 
other  will  cause  his  name  to  be  remem- 
bered wherever  bolts  and  nuts  are  used. 

Mr.  Sellers  not  only  contributed  to 
the  success  of  the  Centennial  Exposi- 
tion in  his  own  land,  where  his  firm 
had  extensive  exhibits,  but  he  won  dis- 
tinction abroad.  At  the  Vienna  World's 
Fair  of  1873  his  firm  received  the  high- 
est distinction  and  were  the  recipients 
of  a  diploma  of  honor.  In  1889  his  firm 
received  the  Grand  Prix  and  medals 
for  their  exhibit  of  excellent  machine 
tools,  and  Mr.  Sellers  was  made  a 
Chevalier  of  the  Legion  of  Honor.  He 
was  for  many  years  a  director  of  the 
Philadelphia  &  Reading  and  of  the 
Philadelphia,  Wilmington  &  Baltimore 
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Railroad.     In  1868  he  was  made  a  trus-  Steel.  Side   Door  Passenger  Car. 

tee  of  the  University  of  Pennsylvania,  The    steel-frame   side    door   car   here 

he   was   also   elected   a   member  of  the  illustrated  is  used  on  the  Illinois  Cen- 

National    Academy    of     Sciences,     and  tral   Railroad,  and  is  adaptable  for  su- 

next  year   he   became   a   corresponding  burban,  interurban,  elevated  or  subway 

member  of  the  Paris  Societe  d'encour-  service,  and  its  advantages  are  the  same 


VESTIBULE     OF     .STEEI,     SIDE     DOOR     PASSENGER     CARS. 


agement  pour  ITndustric  National.  He 
died  at  the  advanced  age  of  81.  honored 
and  revered  alike  at  home  and  abroad. 


Had  No  Use  for  Orange  Color. 

"Did  you  hear  how  Murphy  spoiled 
his  chance  of  getting  an  engine?"  in- 
quired one   railroad  man  of  another. 


whether  the  motive  power  be  steam  or 
electricity.  Its  interior  is  arranged  with 
a  row  of  bench-form  seats,  so  placed  in 
sections  across  the  width  of  the  car  as 
to  leave  side  and  end  aisles  following 
the  walls  around  the  entire  interior,  and 
section  aisles  between  each  group  of 
seats;  thus  providing  for  an  expeditious 


entered  by  these  side  doors  from  ai) 
elevated  platform  the  height  of  the  car 
Hoor,  the  passenger  has  at  the  least  to 
take  but  a  few  steps  from  the  platform  to 
any  of  the  eight  seats  directly  in  front 
of  him  that  may  be  vacant,  or  at  the 
most,  in  case  the  opposite  seats  are  full, 
has  the  means  of  readily  getting  to  the 
nearest  vacant  seat. 

The  side  doors  are  mounted  at  the  top 
on  ball-bearing  rollers  and  slide  in  and 
out  of  the  spaces  in  the  walls  of  the 
car.  The  thresholds  are  flush  with  the 
floor.  The  controlling  mechanism  is  lo- 
cated at  the  ends  of  the  car  and  is  op- 
erated by  the  trainman. 

The  bench-form  seats  are  of  an  en- 
tirely new  design,  each  section  seating 
eight  passengers.  They  are  construct- 
ed throughout  of  mahogany,  with 
straight  backs  42  ins.  high.  No  uphol- 
stering is  used.  The  seat  bottoms  of 
solid  mahogany  are  of  modeled  form. 
There  are  a  total  of  100  seats  in  each 
car. 

The  side  door  car  of  the  Illinois  Cen- 
tral is  quite  unlike  that  used  on  Eng- 
lish railroads,  not  alone  in  the  details 
but  in  the  principles  of  its  design.  In 
the  first  place  the  swinging  door  is  dis- 
carded, and  the  danger  to  which  pas- 
sengers on  the  station  platforms  and  in 
the  car  are  exposed  by  doors  opening 
unexpectiWly  when  trains  are  in  motion, 
is  eliminated.  Instead  of  the  swinging 
compartment  doors,  each  one  of  which 
has  to  be  opened  and  closed  separately, 
sliding  side  doors  are  used  which  are 
operated    and  controlled   by    ingenious 
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"No.  How  did  it  happen?" 
"Why,  they  were  testing  Murphy's 
eyes  to  see  if  he  would  be  all  right  on 
colors.  Everything  went  along  smoothly 
until  they  put  out  an  orange  colored 
card.  When  the  smoke  cleared  away, 
instead  of  having  an  engine  Murphy  was 
in  jail  on  seven  different  charges,  rang- 
ing from  assault  with  intent  to  kill,  to 
wilful  destruction  of  property." 


movement  to  any  part  of  the  car  when 
necessary,  or  from  one  car  to  another, 
there  being  ordinary  swinging  doors  at 
each  end  for  the  latter  purpose.  Ingress 
and  egress  to  the  car  is  by  side  doors, 
of  which  it  has  twelve  on  each  side,  or 
a  total  of  twenty-four  side  doors  to  the 
car,  which  doors  open  opposite  and  di- 
rectly in  line  vvith  a  section  aisle.  It 
will   hence  be   seen  that,  the  car  being 


mechanism  within  the  walls  of  the  car, 
so  that  all  the  doors  may  be  opened  and 
closed  together  or  separately,  as  occa- 
sion may  require,  by  the  trainman  in 
charge  of  the  car.  This  arrangement 
admits  of  the  instant  and  perfect  con- 
trol of  all  the  doors  from  either  end  and 
both  sides  of  the  car,  effecting  great 
saving  in  time  over  the  swinging-door 
method. 
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Next  to  the  sliding  door,  the  aboli- 
tion of  the  interior  compartments  and 
the  opening  of  side  aisles  are  the  most 
noticeable  differences,  affecting  not  only 
the  appearance  but  the  use  of  the  car. 
By  the  use  of  aisles  extending  the  en- 
tire length  on  both  sides  of  the  car,  as 
in   the  new  cars,  passengers  may  enter 


spaced  five  feet  from  center  to  center 
throughout  the  length  of  the  car.  This 
steel-frame  side  door  passenger  car  was 
exhibited  at  the  Louisiana  Purchase  Ex- 
position. It  attracted  considerable  at- 
tention owing  to  the  many  new  and 
novel  features  that  enter  into  its  de- 
sign and  construction.     These   features 


ton  valve  on  the  high  pressure  side  and 
an  ordinary  balanced  Allan-Richardson 
valve  on  the  low  pressure  cylinder. 

The  cylinders  are  23  and  35  ins.  in  di- 
ameter, with  32  ins.  stroke,  and  the  driv- 
ing wheels  are  63  ins.  in  diameter.  With 
210  lbs.  boiler  pressure  the  calculated 
tractive    effort    is    about   37,6oo   pounds. 


CROSS    COMPOUND   CONSOLIDATION    FOR    THE    M.    C. 
E.   D.    Eronner,   Supt.   of    M.    P.   and   Equipt. 


at  once  any  of  the  side  doors,  and  if 
vacant  seats  are  not  found  immediately 
at  the  entrance,  they  can  pass  along 
tlie  aisles  to  other  parts  of  the  car,  or, 
if  necessary,  through  the  communicat- 
ing end  doors  of  the  vestibules  to  other 
cars  where  seats  may  be  found;  hence, 
the  train  meanwhile  having  resumed  mo- 
tion, no  time  is  lost  waiting  for  pas- 
sengers to  find  seats. 

In  this  country,  with  the  steadily  in- 
creasing density  of  passenger  traffic 
upon  railroads  having  a  suburban  busi- 
ness, and  particularly  upon  the  elevated 
and  subway  lines  handling  a  heavy  met- 
ropolitan traffic,  the  limitations  of  the 
•end-door  cars  have  become  apparent. 
The  remedy  usually  applied  of  increas- 
ing the  number  of  trains  does  not  af- 
ford the  desired  relief,  for  the  reason 
that  no  improvement  can  be  effected  in 
the  crowding  of  passengers  at  the  ends 
of  the  cars,  with  the  incidental  surg- 
ing, struggling  efforts  of  many  persons 
to  gain  immediate  entrance  through  the 
end  doors.  The  remedy  lies  in  prevent- 
ing the  formation  of  the  crowded 
groups  at  the  ends  of  cars,  and  of  dis- 
tributing the  passengers  evenly  over  the 
entire  length  of  the  station  platform, 
so  that  when  trains  arrive  people  may 
step  directly  and  conveniently  from  the 
platform  to  the  side  doors  of  the  cars 
and  avoid  the  uneasy  movement  up  and 
down  the  platform  to  get  opposite  the 
end  entrances  at  their  more  or  less  un- 
certain points  of  stoppage.  This  result 
is  obtained  in  the  new  cars,  with  their 
twelve  sliding  side  doors  on  each  side 


were  originated  by  Messrs.  A.  W.  Sulli- 
van, general  manager  of  the  Missouri 
Pacific  system,  and  William  Rensbaw, 
superintendent  of  machinery  of  the  Il- 
linois Central.  This  steel-frame  side- 
door  car  is  one  specially  adapted  for 
protection  against  fire  and  telescoping, 


SECTION  OF   M.  C.  R.  R.  CROSS  COMPOUND. 

owing  to  the  exclusive  use  of  steel  in 
the  underframe.  These  cars  were  built 
by  the  St.  Louis  Car  Company,  of  St. 
Louis.  Mo.     

A  Michigan  Central  2-8-0  Freighter. 
A  good  example  of  a  heavy  consolida- 
tion freight  engine  is  here  illustrated. 
It  belongs  to  the  Michigan  Central  Rail- 
road and  vi'as  built  by  the  American 
Locomotive  Company,  at  their  Schen- 
ectady shops.  The  engine  is  a  "cross" 
or  two-cylinder  compound  and  has  a  pis- 


R.    R. 

American   Locorao'.'ve  Company,  Builders 

The  weight  on  the  drivers  is  about  174.- 
000  pounds,  and  the  ratio  of  tractive  ef- 
fort to  adhesive  weight  is  as  I  is  to  4.6. 
All  the  wheels  are  flanged,  and  the  pony 
and  the  two  pair  of  leading  drivers  are 
equalized  together,  and  the  main  and 
rear  drivers  are  equalized  together.  The 
pistons  on  both  sides  drive  on  the  third 
pair  of  63-in.  wheels,  and  this  axle  car- 
ries the  eccentrics  which  operate  a  link 
of  SoJ4  ins.  radius,  a  transmission  bar 
passing  over  second  driving  axle,  with 
indirect  valve  motion. 

The  frame  is  very  securely  cross 
braced  in  front  and  in  rear  of  the  main 
driving  axle  by  strong  steel  castings 
lipped  down  over  the  upper  frame  bar 
and  securely  bolted  to  the  same.  The 
leading  and  second  drivers  have  over- 
hung springs  standing  on  high  driving 
saddles  and  the  main  and  rear  drivers 
have  driving  box  equalizers,  a  semi- 
elliptic  spring  between  frame  bars  and 
between  wheels  and  nests  of  coil  spring 
in  front  of  and  behind  the  main  and 
the  rear  drivers.  The  crosshead  is  of 
the  alligator  type  and  the  under  edges 
of  the  top  guide  are  notched  out  so  that 
sides  of  guides  and  sides  of  crosshead 
run  flush  with  each  other,  which  is  a  de- 
sign intended  to  prevent  dirt  and  grit 
working  in.  while  it  gives  the  same  to- 
tal width  of  bar  for  resisting  the  up- 
thrust  of  the  crosshead  as  the  engine  is 
running  forward. 

The  boiler  is  of  the  straight  top  type 
and  measures  705^  ins.  diameter  at  the 
smoke  box  end.  There  are  359  tubes,  2 
ins.  diameter  and  15  ft.  7  ins.  long.  These 
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tubes  give  a  lieating  surface  of  2,911.6 
sq.  ft.,  and  those  supporting  the  brick 
arch,  23.4  sq.  ft.  When  added  to  the 
heating  surface  of  the  firebox,  which  is 
156.3  sq.  ft.,  there  is  found  to  be  a  to- 
tal of  3,091.3  sq.  ft.  exposed  to  the  flame 
and  heated  gases  from  the  firebox.  The 
grate  area  amounts  to  50.15  sq.  ft.  The 
boiler  is   supplied  by  two   Hancock   In- 


hour  were  easily  attained.  Each  coach 
is  divided  into  three  compartments, 
the  center  one  being  the  passenger 
compartment,  the  forward  one  contain- 
ing the  gasoline  electric  generator, 
switch-gear,  controlling  and  braking 
mechanism  for  operating  the  coach 
from  that  end.  The  rear  compartment 
contains    sinipl--     the     controlling    and 
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spirators.  The  firebox  is  one  of  the 
wide  type  being  ysYs  ins.  wide  by  96 
ins.  long,  with  a  depth,  front  ol  70-% 
ins.,  and  back  6oJ^  ins. 

The  tender  is  carried  on  a  steel  chan- 
nel under  frame  and  the  tank  with  its 
water  bottom  has  a  capacity  of  6,000  U. 
S.  gallons,  and  will  carry  14  tons  of 
coal.  Two  Fox  pressed  steel  trucks  and 
bolsters  are  used.  The  tender  weighs 
empty  50,000  pounds.  A  few  of  the  lead- 
ing dimensions  are  appended  for  refer- 
ence: 

General  Dimensions — Weight  in  working  order, 
198,500  lbs. ;  weight  engine  and  tender  in  work- 
ing order,  326,500  lbs.;  wheel  base,  driving, 
17  ft.;  wheel  base,  total,  25  ft.  9  ins.;  wheel  base 
total,  engine  and  tender,  55  ft.  I  in. 
Cylinders — Size  of  steam  ports,  L.  P.,  ^sx^H 
ins.;  size  of  e.xhaust  ports,  L.  P.,  23.X3  ins.; 
size  of  bridges,  L,.  P.,  1%  ins. 
Valves — Greatest  travel  of  slide  valves,  6  ins. ; 
outside  lap  of  valves,  H.  P.,  il4  ins.;  L.  P., 
I  in.;  inside  clearance  of  valves,  H.  P.,  %  in., 
L.  P.,  %  in. ;  lead  of  valves  in  full  gear, 
H.  P.  line  and  line  in  full  gear,  F.  and  B., 
L.  P.,  1/32  in.;  lead  in  full  gear,  F.  and  E. 
Boiler— Thickness  of  plates  in  barrel  and  outside 
of  6re  box,  %,  13/16,  »«  and  %  in.;  fire  bo.x 
plates,  thickness,  sides,  7/16  in.;  back,  % 
in.;  crown,  7/16  in.;  tube  sheet,  %  in.;  fire 
box,  water  space,  4  ins.  front;  4  ins.  and 
5V4  ins.  sides;  3>/4  ins.  and  4',4  ins.  back; 
fire  box,  crown  staying,  radial;  tubes.  No.  ii 
B.  \V.  G. 
Tender— Journals,  diam.  and  length,  5  ins.  diam. 
by  9  ins.;  wheel  base,  18  ft.;  tender  frame, 
10  in.;  channels,  ii/i6  web. 


braking  mechanism  for  operating  from 
that  end.  The  coach  is  lighted  by 
twenty-four  16  C.P.  incandescent 
lamps,  worked  from  accumulators  car- 
ried under  the  floor. 

The  prime  motor  is  a  Wolseley  80 
h.p.  4  cylinder  gasoline  engine.  The 
4  cylinders  are  each  85^  in.  bore  by  10 
in.  stroke,  giving  81  B.H.P.  at  420 
revolutions,  and  with  an  acceleration, 
up  to  4S0  revolutions,  the  engine  gives 


half  may  be  removed  for  access  to  the 
armature  or  field  coils  through  an  open- 
ing in  the  roof  of  the  car  which  is  fit- 
ted  with  a  removable  cover. 

Two  Westingliouse  standard  railway 
motors  with  single  reduction  gears, 
ratio  18  to  64,  are  mounted  on  the  front 
bogie  by  means  of  a  nose  suspension 
bar  with  spring  attached  to  the  bogie 
frame.  These  motors  are  series  wound 
and  are  of  he  type  usually  employed 
for  operating  heavy  high  speed  tram 
cars. 

The  controllers  are  the  standard 
series  parallel  tramway  type  arranged 
for  electric  braking.  Resistances  are 
provided  in  connection  with  the  con- 
trollers for  gradually  increasing  the 
■\  oltage  of  motors  in  starting  the  trains, 
and  for  graduating  the  electric  brake  in 
.^topping.  These  resistances  are  mount- 
1  d   beneath   the   car. 

The  storage  battery  consists  of  38 
cells  in  ebonite  jars,  assembled  in  a 
wooden  box  suspended  beneath  the 
car.  Each  battery  has  a  capacity  of 
120  ampere  hours.  The  choking  and 
accelerating  levers,  and  all  controlling 
apparatus,  are  conveniently  situated  in 
the  engine  room.  The  necessary  gear, 
such  as  brakes,  controllers,  etc.,  for 
driving  the  coach,  is  installed  in  dupli- 
cate, one  set  at  each  end  of  the  car,  to 
enable  the  driver  to  occupy  the  front 
of  the  car  going  either  way. 

The  Westinghouse  automatic  air 
brake  is  provided,  acting  on  all  wheels. 
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The       Heaviest      Gasoline      Propelled 
Vehicle  in  the  World. 

BY    EMILE   GUARINl. 

The  North-Eastern  Railway  Com- 
pany, of  England,  have  lately  intro- 
duced a  service  of  gasoline  electric  mo- 
tor coaches  between  Hartlepool  and 
West  Hartlepool.  Each  of  these 
coaches  seats  52  passengers,  is  52  ft. 
long,  and  weighs  37  tons.  On  the  of- 
ficial test,  speeds  of  over  40  miles  per 


93  h.p.  The  cylinders  work  in  pairs 
on  2  crank  pins  at  180°  from  each 
other,  thus  obtaniing  2  impulses  ever}' 
revolution. 

The  generator,  which  is  direct 
coupled,  is  of  the  separately  excited 
and  compound  wound  direct  current 
type,  specially  designed  for  operating 
over  a  range  of  voltage  from  300  to  550 
with  a  normal  speed  of  420  revolutions 
per  minute.  The  field  of  the  generator 
is  split   horizontally   so   that   the   upper 


and  the  air  compressor  being  operated 
by  a  small  electric  motor.  Powerful 
screw-on  compensated  hand  brakes  are 
also  provided,  a  brake  wheel  being  fix- 
ed at  each  end  of  the  coach. 

A  siren  is  fitted  to  each  coach,  and 
is  operated  by  compressed  air  from- 
the  brake  reservoir.  Gasoline  and  wa- 
ter tanks  are  provided  of  sufficient  ca- ' 
pacity  to  enable  the  car  to  run  con- 
tinuously for  9  hours  at  speeds  up  to 
30  miles  per  hour. 
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This  interesling  and  instructive 
book  covers  the  chief  points  of  the 
theory  of 

GroLpKite 
Lvibri  cation. 

and  tells  many  of  its  practical 
benefits. 

It  is  written  to  interest  and  in- 
struct practical  men,  and  to  bring 
about  a  clearer  understanding  of 
the  sound  principles  which  under- 
lie the  use  of 

Lvibri  eating 
GrscpKite 

It  is  an  advertisement,  but  it  is 
more  than  that — 

"Gra^pKite 

aLS    aL 
LvibricaLnt" 

is  the  most  complete  and  accurate 
text  book  on  this  important  subject 
in  English  or  any  other  language. 
It  is  an  advertisement  only  in  the 
fact  that  it  recommends  the  use  of 

Dixorv's 

Ticorvderoga. 

Flake    Graphite 

which  all  men  know  is  the  only 
graphite  thoroughly  fit  for  lubri- 
cating purposes. 

Send  for  a  free  copy  of  this  book 
and  samples  if  you  know  what  ^^  fric- 
tion trouble^'  means. 


JOSEPH     DIXON 
CRUCIBLE     CO. 

Jersey  City,    N.  J. 


These  self-propelled  railway  cars  are 
designed  to  meet  the  need  for  an  auxil- 
iary railway  service,  to  act  as  a  feeder 
to  main  lines  and  to  enable  a  self  con- 
tained car  to  carry  passengers,  bag- 
gage and  mail  in  whatever  proportion 
desired  over  routes  in  outlying  and 
thinly  populated  districts  where  a  reg- 
ular service  is  a  necessity.  During 
sudden  temporary  increases  in  the  traf- 
fic, cars  of  this  type  could  be  sand- 
wiched between  the  regular  trains,  and 
it  would  in  all  probability  prove  satis- 
factory to  keep  two  or  three  of  these 
self-contained  coaches  at  important 
centers,  to  be  used  instead  of  "spe- 
cials." All  this  can  be  accomplished 
without  any  alteration  to  existing  per- 
manent way. 

Liliputian   Engine  for  Japan. 

Tlie  Baldwin  Locomotive  Works  of 
Philadelphia  have  recently  built  some 
two-foot  gauge   engines   for   the   Atami 


row  gauge  roads  nf  Japan.  The  gov- 
ernment ordered  the  railways  to  sub- 
stitute more  modern  power,  as  many 
of  the  coolies  engaged  in  pushing  the 
cars  on  these  small  roads  died  of  tu- 
berculosis brought  on  by  excessive 
physical  exertion.  If  these  engines 
prove  to  be  a  success  other  ortlcrs  will 
follow.  

The  Function  of  Skip  Valves. 

Skip  valves  is  the  name  applied  to  a 
new  and  ingenious  feature  of  the  air 
compressors  being  made  by  the  Norwalk 
Iron  Works  Company,  oi  South  Nor- 
walk, Conn.,  and  by  means  o!  this  ar- 
rangement two  pressures  can  be  had 
from  one  air  compressor. 

There  are  in  most  shops  a  demand 
for  air  at  from  20  to  25  lb.*,  used  for 
paint  spraying,  sand  blast  work,  etc., 
and  also  a  demand  for  air  at  a  pressure 
of  from  80  to  100  lbs.,  for  pneumatic 
tools,    hoists,    etc.      .-\    plan    frequently 
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Light  Railway  of  Japan.  This  road  is 
16  miles  in  length  and  runs  from  Yoko- 
hama to  a  pleasure  resort  in  the  moun- 
tains. The  rails  on  this  road  weigh 
from  8  to  10  lbs.  per  yard. 

The  engine  weighs  in  all  S.550  lbs,, 
and  of  course  all  this  is  on  the  driving 
wheels  which  are  four  in  number.  The 
cylinders  are  4'/2XlO  ins.  and  the  driv- 
ing wheels  are  20  ins.  in  diameter,  and 
the  calculated  tractiv.e  effort  of  this 
liliputian  locomotive  is  about  1,030  lbs. 
The  main  valves  are  ordinary  D-slides. 

The  boiler  has  a  Belpaire  firebox  and 
a  saddle  tank,  containing  50  gallons  of 
water,  is  carried  on  the  barrel.  The  di- 
ameter of  the  boiler  is  16  ins.  The 
heating  surface  is  52.4  sq.  ft.  in  all, 
made  up  of  11.8  in  the  firebox,  40.6  in 
the  tubes.  The  grate  has  an  area  of 
1.91  sq.  ft.  The  tubes  are  ij^  ins.  in 
diameter;  there  are  23  of  them  and  they 
are  4  ft.  7  ins.  long.  The  wheel  base 
of  the  engine  is  3  ft.  6  ins. 

The  fuel  is  soft  coal,  and  the  firing 
and  running  are  done  by  one  man,  and 
all  levers,  valve  handles,  etc.,  can  be 
reached  by  him  without  leaving  his 
seat.  The  little  engine  is  intended  to 
supersede    coolie    labor    on    these    nar- 


employed  is  to  compress  the  air  up  to 
the  higher  pressure  and  usc  it  for  the  low 
pressure  services  by  passing  it  through 
a  reducing  valve.  This  is  not  an  eco- 
nomical method,  and  to  avoid  employing 
it  some  shops  use  two  compressors,  one 
supplying  high  pressure  and  the  other 
low  pressure. 

Where  one  compound  compressor  is 
used,  air  at  low  pressure  is  delivered  to 
the  inter-coolor  by  the  action  of  the  pis- 
ton of  first  cylinder,  and  is  constantly 
being  drawn  out  by  the  piston  movement 
in  the  second  cj'linder.  and  when  air  at 
low  pressure  is  drawn  off  for  shop  use. 
and  the  second  cylinder  is  taking  it  also, 
the  pressure  in  the  inter-cooler  cannot 
be  kept  up  unless  the  second  cylinder  be 
shut  off  from  time  to  time,  as  occasion 
demands. 

The  Skip  Valves  obviate  the  necessity 
for  shutting  off  the  second  cylinder,  and 
yet  are  responsible  for  the  proper  main- 
tenance of  the  pressure.  These  Skip 
Valves  are  the  inlet  valves  of  the  second 
cylinder,  and  when  the  pressure  in  the 
inter-cooler  falls  below  a  certain  pre- 
determined amount,  the  Skip  Valve  re- 
mains open,  so  that  the  second  cylinder 
simply   draws   in   air   and   discharges   it 
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back  again  into  the  inter-cooler.  By  this 
method  the  machine  keeps  constantly 
in  operation,  and  yet  when  occasion  de- 
mands, it  ceases  the  work  of  higher  com- 
pression, and  the  air  can  be  maintained 
and  used  at  the  lower  pressure. 

The  Skip  Valves  automatically  adjusts 
the  amount,  remaining  open  one^  two  or 
more  revolutions,  or  even  the  fraction 
of  one  revolution,  as  required.  The  speed 
and  pressure  governors  make  the  ma- 
chine run  so  as  to  suit  the  demands  of 
the  low  and  of  the  high  pressure  sys- 
tems. The  Skip  Valve  is  an  ingenious 
appliance,  and  the  Norwalk  Company 
will  be  happy  to  send  a  copy  of  their 
folder  to  anyone  who  applies  to  them  for 
a   copy.  

Patent  Sanding  Machine. 

Our  illustration  is  of  a  sanduig  ma- 
chine especially  designed  for  car  shops. 
It  was  patented  March  20,  1900,  and  has 
embodied  in  its  make  up  many  new 
points  which  insure  its  doing  good  work. 
The  machine  is  invaluable  where  a  per- 
fectly smooth  surface  is  desired  either 
for  varnishing  or  painting.    It  is  massive 


^^ 


No.  4  TRIPLE  DRUM  SANDER. 

and  substantial,  and  saves  the  work  of 
several  machines  for  doing  this  charac- 
ter of  work.  The  three  steel  polishing 
cylinders  upon  which  the  paper  is  placed 
have  a  vibratory  motion  to  prevent  the 
formation  of  lines,  and  are  equipped  with 
a  device  for  quickly  applying  the  sand- 
paper, and  giving  it  the  proper  tension. 
Each  cylinder  carries  a  different  grade 
of  paper,  the  third  cylinder  giving  the 
final  and  smoother  finish. 

The  feed  is  very  powerful  and  consists 
of  eight  feed  rolls,  four  above  and  four 
below,  driven  by  a  train  of  heavy  ex- 
pansion gearing,  and  will  open  to  receive 
material  8  ins.  thick.  The  machine  is 
made  to  work  material  from  30  to  80  ins. 
wide,  and  has  a  brush  attachment  which 
cleans  the  stock  after  it  has  passed 
through  the  machine.  The  pressure  rolk 
are  so  arranged  that  the  adjustments  can 
be  made  easily,  quickly  and  accurately, 
and  the  feed  started  and  stopped  in- 
stantly. 

The  makers  of  this  improved  sander, 
J.  A.  Fay  &  Egan  Co.,  No.  445  W.  Front 


street,  Cincinnati,  O.,  will  be  glad  to 
hear  from  those  interested,  to  whom 
they  will  submit  prices,  information  and 
cuts  showing  the  machine  in  detail. 


Manning,  Maxwell  &  Moore. 

The  whole  of  tlie  railway  world  is 
familiar  with  the  name  Manning,  Max- 
well &  Moore.  So  far  as  the  railway 
connections  with  this  firm  goes,  the 
personality  is  Charles  A  Moore,  the 
great,  big  man,  mentally  and  physical- 
ly, who  carries  an  air  of  confidence 
along  with  him  and  makes  every  cus- 
tomer feel  he  is  dealing  with  a  man 
in  whom  he  can  place  infinite  trust. 
Mr.  Henry  S.  Manning,  the  other  part- 
ner, is  more  retiring  and  is  compara- 
tive little  known  among  railway  men, 
which  is  their  loss. 

The  announcement  is  now  made  that 
Henry  S.  Manning  had  sold  to  his 
partner,  Charles  A.  Moore,  his  entire 
interest  in  the  firm  of  Manning,  Max- 
well &  Moore,  and  in  the  various  man- 
ufacturing concerns  owned  and  con- 
trolled by  the  firm,  viz.,  the  Ashcroft 
Manufacturing  Company,  Bridgeport, 
Conn.;  the  Consolidated  Safety  Valve 
Company,  Bridgeport,  Conn.;  the  Han- 
cock Inspirator  Company,  Boston, 
Mass.;  the  Hayden  l<:  Derby  Manufac- 
turing Company,  Boston,  Mass.,  and 
tlie  United  Injector  Company,  Boston, 
Mass. 

Mr.  Moore  has  also  bought  Mr. 
Manning's  interest  in  the  Shaw  Electric 
Crane  Company,  of  Muskegon,  Mich., 
vhich  he  now  owns  and  controls,  and 
i-   president  of  the  above  companies. 


Ciraphite  for  January,  that  is  the 
house  organ  of  the  Joseph  Dixon 
Crucible  Company,  of  Jersey  City,  has 
come  to  hand  with  other  good  things 
of  the  new  year.  It  is  not  out  of  place 
to  say  that  Graphite  has  made  its  mark, 
and  this  number  being  devoted  to  the 
matter  of  lubrication  is  no  exception  to 
the  rule.  There  is  a  good  article  on 
the  causes  of  friction  and  the  theory 
of  graphite  lubrication.  The  account 
of  the  launching  of  U.  S.  S.  Connecticut, 
with  an  A I  picture  of  the  same,  is 
most  interesting.  The  "ways"  on  which 
she  slid  were  two  great  rails  built  of 
12x12  in.  yellow  pine.  The  lubricants 
used  were,  first  a  coat  of  candle  grease, 
which  became  very  hard  on  cooling. 
Next  came  a  substantial  layer  of  tal- 
low and  over  this,  common  yellow 
grease  was  thickly  spread.  On  top  of 
all  was  Dixon's  No.,  i  Ticonderoga 
Flake  Graphite,  and  when  the  cham- 
pagne bottle  crashed  on  the  bow,  the 
great  battleship  simply  slipped  into  the 
water  and  floated  off,  a  thing  of  beauty 
and  a  joy  forever.  There  is  a  lot  of 
interesting  and  instructive  matter  in 
this  issue  and  the  Dixon  people  will 
be  happy  to  send  it  to  those  who  apply 
to   them   for  it. 


"Kearsar4e"&"Vulcabestoii' 

ASBESTOS 
PACKINGS 


In  developing  our  complete  line  of 
packings,  we  have  received  a  great 
many  letters  from  engineers  telling 
us  of  the  trouble  they  were  experien- 
cing with  one  or  more  particular  con- 
ditions and  asking  us  to  furnish  a 
packing  that  would  overcome  the 
difficulty. 

We  have  been  so  successful  in  this 
direction  that  we  have  been  asked  to 
get  up  a  pamphlet  covering  the  use 
of  our  packings  for  well  known  con- 
ditions. 

Following  are  a  few  items  taken  at 
random  from  this  pamphlet. 


CONDITIONS  TO 
BE  MET 


PACKINGS  WE 
RECOMMEND 


Piston  Rod  Packing 
for  steam  pressure 
over  eighty  (80)   lbs. 


High  Steam  Pres- 
sure Stop  Valve 
Stems. 


"KEARSARGE" 
Spiral  Packing,  round 
or  square,  with  or 
without  wire,  lubri- 
cated ready  to  apply. 

"VULCABESTON  " 
Packing,  round  or 
square,  braided  or 
!  twisted. 


Boiler  Manhojes  and       ,. ,-  ^^  a  r.  o  a  r,  ^'-o  ., 

HandhoTes  ,  ,  '  ''' "^^^S  ARC  E  '• 

For  high  steam  pres-  \  Asbesto-MetaUic  Gas- 

g^^g  kets.  all  sizes. 

For  low  steam  pres-    ^  A.sbestos    Tubular 
sure  Gaskets. 


Cylinder  heads  and 
other  joints  for  high 
steam  pressure. 


Service  against  Oil, 
Acids,  Air,  Chemi- 
cals, etc. 


Service     against 
tiuperheated    Steam, 


Hot    Water   Pump 
Packing. 


" KEARSARGE" 

Asbesto- Metallic 
Sheet  Packing, 

"KEARSARGE" 
Ready-made  Cylinder 
Gaskets, 

"VULCABESTON" 
Sheet  Packing  (with- 
out wire  insertion.) 


"VULCABESTON" 
Sheet  Packing,  Rope 
Packing.  Moulded 
Rings  (according  to 
service). 


•VULCABESTON" 
Sheet  Packing,  Rope 
Packing,  Moulded 
Rings  (according  to 
service). 


"INTERNATION- 
AL "  Pump  Packing. 


The  complete  pamphlet  covering 
all  ordinary  conditions  will  be 
found  very  useful  for  reference 
and  will  be  sent  on  request. 

H.W.  Johns-Man  ville  Co. 

Mfrs.     Electric     Tasuialiiig     Material,     "  Noark " 
Fiisi_-  Dtvkes,   Klcctric  U:iihva.v  Supplies, 

100  William  Street,  New  York 

Milwaukee  Cleveland  Boston 

Chicago  Pittsburg  Philadephia 

St.  Louis  London 
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Gold  Car 
Heating  and 
Lighting  Co. 

Manufacturers  of 

ELECTRIC,  STEAM  AND 
HOT  WATER  APPARATUS 

FOR    RAILWAY    CARS 

EDISON 
STORAGE  BATTERY 

FOR   RAILWAY  CAR   LIGHTING 


Catalogues  and  Circulars 
cheerfully  furnished 


Main  Office :  Whitehall  Building 

IT  Battery  Place,  New  York 

The  Twentieth 
Century 
Master  Mechanic 

Won't  use  solid  Mandrels. 
Cost  too  much,  take  up  too 
much  room  and  don't  give 
satisfaction. 

Nicholson 
Expanding:  Mandrels 

Take  everything  from  I  to  7 
inch  holes.  Take  up  little 
room  — always  ready  and 
you  can  buy  four  sets  for 
the  cost  of  one  of  the  solid 
kind. 

Are  You  Using  Them  ? 

Catalogue  tells  you 
more    about    them. 

W.  H.  Nicholson  &  Co. 

Wllkesbarre,  Pa. 


Frog  and  Switch  Planer. 

The  planer  here  illustrated  is  a  frog 
and  switch  planer  and  has  been  built  in 
a  very  substantial  manner,  so  as  to  be 
able  to  stand  up  to  the  heavy  and  con- 
stant work  which  it  is  expected  to  do. 
It  is  capable  of  planing  36  ins.  high  and 
36  ins.  wide,  or  over  a  space  914  milli- 
meters square,  according  to  metric  meas- 
urement. 

The  movement  of  the  table  is  at  right 
angles  to  the  line  shaft,  and  the  gear 
wheel  and  pinion  are  broad  faced  and 
are  solidly  mounted.  The  table  is  gibbcd 
down  to  the  bed,  so  that  lifting  or  side 
movement  is  impossible,  and  this  assures 
llie  accuracy  of  the  machine.  The  heads 
arc  made  right  and  left,  and  have  power, 
cross  and  down  feed,  but  do  not  have 
angular  setting.  The  tool  boxes  swivel 
to  give  clearance  to  the  tools. 

The  housings  are  backed  with  heavy 
webs  which  extend  back  a  considerable 


tance  ahead  of  the  train  and  to  be  sup- 
ported here  and  there  upon  trucks;  a 
buffer  bar  arranged  in  front  of  the  for- 
ward truck,  with  springs,  electric  con- 
tact-points, etc.,  goes  gayly  along  look- 
ing for  trouble. 

A  lever  in  the  cab  extends  or  draws 
back  all  this  flexible  lazy-tongs  appara- 
tus, so  that  when  it  is  all  in,  it  folds 
up  into  pretty  nearly  the  distance  occu- 
pied by  three  trucks,  but  when  it  is  out 
at  full  length  you  could  not  get  near 
that  smoke  box  with  any  number  of 
long  poles. 

The  beauty  of  this  idea  is  that  when 
two  engineers  forget  all  about  their  or- 
ders or  run  past  stop  signals  set  against 
them,  they  can  extend  the  far-reaching 
lazy-tongs  collision  destroyer  and  go 
into  one  another  like  Knights  tilting  in 
the  days  of  old. 

When  they  meet,  the  buffer  bars  strike 
fire   and   the   lattice-work   framework  of 


FROG    AND    SWITCH    RAIL   PLANER. 


distance  along,  and  are  firmly  bolted  to 
the  planer  bed;  any  length  within  the 
liinits  of  the  table  movement  can  be 
planed.  The  dimensions  of  the  counter- 
shaft pulleys  are  20x55^  ins.  and  the  num- 
ber of  revolutions  at  which  the  machine 
is  run  is  280  per  minute.  It  is  made  by  the 
Niles-Bement-Pond  Company,  of  New 
York,  who  will,  if  asked,  give  further 
particulars  concerning  the  planer. 


A  Lazy  Tongs  Made  Active. 

All  kinds  of  mechanical  movements 
and  all  kinds  of  combinations  of  iron, 
wood  and  steel  have  no  terrors  for  the 
fertile  inventor.  One  device,  a  descrip- 
tion of  which  we  recently  noticed  in  the 
pages  of  the  Official  Gazette  of  the  U.  S. 
Patent  Oftice,  was  the  adaptation  of  the 
lazy-tongs  principle  to  the  prevention 
of  collisions. 

The  idea  was.  briefly,  to  place  a  sort 
of  collapsible  lattice-work  frame  in  front 
of  a  locomotive.  This  "structure"  was 
intended   to   extend   a    considerable   dis- 


each  engine  quietly  shuts  up  and  both 
engines  are  brought  slowly  to  rest  at  a 
minimum  distance  of  about  six  truck 
lengths  apart,  which  would  be  comfort- 
able speaking  distance  for  each  crew 
to  bad  word  the  other.  It  is  not  very 
clear  what  part  the  electrical  contact 
points  play  in  the  operation  of  collision 
destroyer,  but  perhaps  if  the  lazy  tongs 
felt  like  shutting  up  too  abruptly,  a 
powerful  current  might  be  turned  on, 
which  would  weld  all  the  wheels  to  the 
rails  and  so  prevent  the  engines  getting 
"together"  any  further. 


The  merit  of  the  celebrated  Moncrieff 
Scotch  gauge  glasses  has  been  striking- 
ly brought  out  in  the  fact  that  these 
glasses  were  the  only  ones  awarded  a 
gold  medal  at  the  recent  St.  Louis  Expo- 
sition. They  received  the  highest  award. 
The  H.  A.  Rogers  Co.,  New  York, 
sole  agents  in  the  United  States,  re- 
port a  large  and  steadily  increasing  de- 
mand for  these  gauges. 
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Unconscientiousness. 

A  vaudeville  artist  in  humorously  de- 
scribing a  person  in  a  faint  said  that 
he  was  in  a  state  of  "unconscientious- 
ness." We  rather  suspect  that  the  per- 
sons who.  according  to  the  St.  Paul 
Dispatch  and  the  Topeka  Capital,  recent- 
ly sent  in  money  to  the  Wisconsin  Cen- 
tral and  to  the  Kansas  Southwestern 
railways,  had  awaked  from  their  state  of 
unconscientiousness  to  one  of  acute 
probity  and  honor. 

The  letter  to  the  \Visconsin  Central, 
addressed  to  Mr.  J.  C.  Pond,  contained 
94  cents  in  stamps  and  read  as  follows: 

"Dear  Sir:  Enclosed  stamps  to  be 
added  to  the  Wisconsin  Central  for  rid- 
ing on  hand-cars  and  gravel  trains,  and 
so  forth.  Six  cents  more  for  riding 
on  train  when  train  was  wrecked.  Please 
add  this  to  the  Wisconsin  Central  Rail- 
road Company.  And  please  forgive  me 
for  my  past  deceiving  life.  I  know 
something  better  now." 

The  letter  to  the  Kansas  Southwestern 
contained  a  post  office  order  for  75  cents 
and  the  writer  expressed  his  sorrow  for 
past  wickedness  in  these   words: 

"Dear  Sir:  When  I  was  a  small  child 
I  took  some  of  the  railroad's  coal,  which 
I  wish  to  pay  for,  as  I  am  now  a  child 
of  God,  and  heaven  and  lost  souls  are 
niv  only  de>ires." 


over  this  piece  of  track  the  little  "L" 
puffer  proceeded  alone,  with  becoming 
dignity  and  circumspection.  It  went  to 
the  end  of  the  new  line  under  construc- 
tion, which  is  another  way  of  saying  that 
it  went  fearlessly  to  "the  front."  It 
weighs  in  all  about  27  tons,  but  you 
must  remember  that  these  New  York 
elevated  engines  long  ago  acquired  the 
habit  of  "looking  down"  on  street  cars 
and  probably  regard  a  third  rail  for  a 
railway,  much  as  we  would  a  "fifth 
wheel  to  a  coach."  The  0-4-4  engine 
from  New  York  has  taken  charge  of  the 
construction  of  the  street  car  line. 


The  Monarch  Railway  Supply  Com- 
pany has  been  organized  to  handle  rail- 
way specialties.  In  addition  to  several 
other  manufacturers,  they  have  made 
arrangements  with  the  Pressed  Steel 
Car  Company  for  the  sale  of  their 
trucks,  bolsters,  brake  beams  and  steel 
car-lines.  The  temporary  offices  of  the 
Monarch  company  are  at  614-618  Ma- 
jestic Building.  Detroit,  and  permanent 
offices  will  be  located  in  the  Penobscot 
Building,  Detroit,  after  May  i,  1905. 
Mr.  H.  W.  Frost  is  president  of  this 
companj-. 


Another   "L"   Puffer   Heard   From. 

It  seems  that  the  Providence  &  Burr- 
ville  Street  Railway  Company  know  a 
good  thing  when  they  see  it,  if  a  Woon- 
socket  local  paper  is  anything  of  an  au- 
thority on  the  matter.  This  company 
not  long  ago  bought  one  of  the  little 
Forney  engines,  which  used  to  run  on 
the  Manhattan  Elevated  Railway  in  New 
York.  This  machine  was  recently  over- 
hauled in  the  Rhode  Island  shops  of 
the  American  Locomotive  Company, 
and  was  repainted  and  appropriately  let- 
tered before  becoming  an  adjunct  to  a 
street  car  line. 

We  are  told  that  it  came  from  Provi- 
dence coupled  in  a  freight  train,  but  we 
were  pleased  to  learn  that  it  was  indig- 
nant enough  to  boil  its  own  H2O  and 
was  in  steam  when  it  arrived.  A  tem- 
porary track  had  been  laid  from  the 
steam   road   to   the   street  car  line,   and 


Cleveland  Twrist  Drill  Facts. 
In  the  year  1S74,  Mr,  J.  D.  Cox,  in  a 
very  modest  way,  established  himself 
in  Cleveland  for  the  manufacturing  of 
tools.  Five  years  later,  Mr.  F.  F.  Pren- 
tiss joined  him  as  partner.  For  25  years 
this  partnership  went  on  uninterrupt- 
edly, and  was  known  to  the  business 
world  as  "Cleveland  Twist  Drill  Co." 
During  this  period,  by  careful  manage- 
ment and  with  constant  eflforts  toward 
producing  tools  of  the  highest  quality, 
the  factory  was  built  up  as  increased 
business  demanded,  and  was  equipped 
with  special  tools  and  modern  machin- 
ery and  appliances. 

After  thirty  years  of  constant  activity 
Mr.  Cox  decided  that  he  had  earned 
rest  and  relief  from,  responsibility; 
with  this  in  view,  the  partnership  was 
merged  into  a  stock  company,  De- 
cember 31,  1904,  and  is  now  known  as 
"The  Cleveland  Twist  Drill  Company." 
Before  transferring  the  partnership  af- 
fairs to  the  stock  company,  several 
of  the  old  employees  were  invited  to 
take  stock.  This  opportunity  was  read- 
ily accepted  by  all  to  whom  the  privi- 
lege   was    accorded. 

While  Mr.  Cox  will  be  relieved  of 
active  duties,  he  will  still  retain  his 
large  holdings  ai  d  also  serve  in  the 
capacity  of  vice-president  and  director. 
The  other  officers  of  the  company  are  : 
Mr.  F.  F.  Prentiss,  president  and  gen- 
eral manager;  Mr.  E.  G.  Buckwell,  sec- 
retary; Mr.  Geo.  F.  Kast,  treasurer. 
Notwithstanding  this  change,  the  per- 
sonnel of  the  company  remains  intact, 
and  the  moving  spirit  which  shaped 
the  policy  of  the  concern  in  the  past 
will    animate   it   in   the   future. 


Submarine  Boat. 

The  opinion  prevails  that  the  subma- 
rine boat  are  an  invention  of  recent  ori- 
gin; but  that  is  a  mistake.  Some  of 
the  first  experiments  made  by  Robert 
Fulton  were  with  submarine  boats. 

In  1801  Napoleon  assigned  a  sum  of 
money  to  Fulton  to  be  devoted  to  ex- 
periments with  steam  boats.  He  had  a 
small  boat  built  which  he  called  "Nau- 
tilus," with  which  he  made  many   dis- 


PREPARE  FOR 
EXAMINATION ! 


Pretty  soon  you  will  be  called  up 
to  take  your  examination  and  you 
will  have  to  face  a  lot  of  hard  ques- 
tions. Better  brush  up  a  little.  Our 
books  contain  every  question  with  its 
answer  you  are  likely  to  be  asked  by 
the  examiner.  They  are  the  only 
complete  railway  books  issued  giving 
up-to-date,  reliable  information. 
Don't  put  off  until  examination  day 
comes,  but  send  for  the  following 
books  at  once. 

Air  Brake  Catechism 

Bv  Robert  H.  Blackall.  I8th  editiun  Con- 
tain's  1500  QiK-stionB  and  their  AnBwere  on  the 
WtstingllouBO  Air  Brake,  which  are  strictly  np 
to  (late,  Incliitk-8  two  large  Weetinghouse  Air 
Brake  Educational  Chans  rrinted  in  ten  differ- 
ent colors.  Gives  the  neceesary  information  to 
enable  a  railroad  man  to  pass  a  thoroughly  satis- 
factory examination  on  the  subject  of  Air 
Brakes,  The  author's  many  years'  experience 
as  Air  Brake  Inspector  and  Instructor  enables 
him  to  know  at  once  how  to  treat  the  subject  in 
a  plain,  practical  manner.  This  book  has  been 
endorsee!  and  used  by  Air  Brake  Inetrnctors  and 
Esaminers  on  nearly  every  railroad  in  the 
United  States.  It  is  the  standard  and  only 
complete  work  on  the  subject.  312  pages. 
Price,  $2.00. 

Locomotive  Breakdowns 

and  their  Remedies 

By  Geo.  L.  Fowler.  Jtist  issued.  Tells  how 
and  what  to  do  in  case  of  an  accident  or  break- 
down on  the  road  ;  includes  special  chapters  on 
Compound  Locomotives.  Better  procure  u  copy, 
as  it  contains  800  Questions  and  their  Answers 
on  Accidents  and  Breakdowns.    Price,  $1 .50. 

New  York"  Air  Brake 
Catecliism 

By  Robert  H.  Blackall.  The  only  com- 
plete treatise  on  the  New  York  Air  Brake  and  Air 
Signaling  Apparatus,  giving  a  detailed  descrip- 
tion of  all  the  parts,  their  operation,  tronblea, 
and  the  methods  of  locating  and  remedying  the 
same,    260  pages.    Price,  $1.25, 

Locomotive  Catecliism 

By  Robert  Orimshaw.  2.3d  Edition  Con- 
tains twelve  large  Folding  Plates  and  1600 
Questions  and  Answers  on  How  to  Run  a  Lo- 
comotive. The  Standard  Book  on  the  subject, 
being  written  in  plain  language  and  free  from 
mathematical  formulse  and  complex  problems. 

;Price,  $2.00 

Combustion  of  Coal 

and  the  Prevention  of  Smoke 

By  Wm.  M.  Barr.  Contains  over  SOU  Ques- 
tions and  their  Answers  on  How  to  Make 
Steam.     Price,  $1.50. 

Send  for  a  specisi  citculsr  desctibing  Itie  books 
in  full, 

^P~Any  of  these  books  sent  prepaid  on  receipt 
of  price 

AGENTS  WANTED 

WRITE     FOR   PARTICUI-ARS 

THE  NORMAN  W.  HENLEY 
PUBLISHING  CO. 

1 32  Nassau  St.,  New  York,  U.  S.  A. 
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Artificial  Limbs 


WITH  RUBBER  HANDS  AND  FEET 


Over  fifty  years  of 
the  most  extensive 
experience  with  the 
most  satisfactory  re- 
sults of  any  manufac- 
turer in  the  world.  The 
Rubber  Hand  and  Foot 
possess  the  quality  of 
yielding  to  every  essen- 
tial angle  of  the  natu- 
ral, without  the  use  of 
complicated  hinges, 
joints,  and  contrivan- 
ces which  annoy  and 
render  expensive  their 
daily  use. 

The  accompanying 
cuts  represent  a  person 
who  lost  both  legs  by  a 
railroad  accident,  one 
above  the  knee  and  the 
other  two  inches  below. 
He  is  able  to  walk 
half  a  mile  in  eight 
minutes,  without  a 
cane  or  assistance, 
except  his  artificial  limbs  with  rubber 
feet.  He  can  perform  a  day's  work  with- 
out unusual  fatigue  ;  can  go  up  and  down 
stairs — in  fact,  can  do  any  of  the  ordina- 
ries of  life  without  exhibiting  his  loss. 

Arms  restore  appearance  and  assist 
greatly  in  the  performance  of  labor.  From 
our  New  Illustrated  Measuring  Sheet 
Artificial  Limbs  can  be  made  and  shipped 
to  all  parts  of  the  world,  without  the 
presence  of  the  patient,  with  guaranteed 
success.  Those  who  live  at  a  distance 
and  would  be  inconvenienced  by  the  jour- 
ney to  New  York  can  supply  measure- 
ments and  feel  the  assurance  that  they 
will  receive  our  best  attention. 


plays  in  the  neighborhood  of  Brest, 
I'Vance.  He  immersed  the  boat  a 
great  many  times,  going  down  as  deep 
as  fifteen  feet  and  returning  to  the  sur- 
face by  the  motive  power  of  the  en- 
gines. At  one  time  he  had  the  boat  un- 
der water  for  one  hour  and  forty  min- 
utes. No  new  invention  ever  worked 
more  successfully  than  Fulton's  subma- 
rine experiments,  and  the  only  reason 
why  nothing  of  importance  came  of 
the  experiments  was  that  Napoleon 
rould  not  perceive  how  it  could  be 
turned  to  practical  use. 


Over  30,000  in  use.  Eminent  surgeons 
commend  the  Rubber  Foot  and  Hand 
They  are  endorsed  by  the  United  States 
and  many  foreign  Governments.  Re- 
ceived the  only  Grand  Prize  awarded  to 
Artificial  Limbs  at  the  Paris  Exposition, 
also  Highest  Awards  at  the  Buffalo  Ex- 
position, I90i,and  Charleston  Exposition, 
1902.  A  treatise,  containing  500  pages, 
with  800  illustrations,  sent  free ;  also 
measurement  sheet. 

A      A      MARKS     '■*'•  Broadway 
A.    A.    iU/\l\  i\.0,    NEW  YORK  CITY 


the  "pen"  in  the  firm's  name  and  made 
the  word  read  Carter.  For  this  slip  of  the 
"pen"  we  apologize  and  beg  to  say  that 
the  catalogue  is  worth  looking  over, 
and  when  you  ■'vr;ie  the  company  for 
a  copy  be  careful  about  the  name  and 
spell  it  correctly.  The  name  is  Car- 
penter. 


The  Falls  Hollow  Staybolt  Com- 
pany, of  Cuyahoga  Falls,  Ohio,  have  re- 
cently received  an  order  for  several 
thousand  feet  of  double  refined  char- 
coal iron  hollow  bars  for  use  in  a  num- 
ber of  engines  which  the  Baldwin  Lo- 
comotive Works  people  are  building 
for  an  important  road  in  Brazil.  The 
Falls  Hollow  Staybolt  Company  have 
made  a  number  of  improvements  in 
their  plant  during  1904.  They  built  a 
large  addition,  installed  new  water 
wheels  and  other  equipment,  erected 
new  furnaces  and  in  all  doubled  the 
capacity  of  their  plant.  The  company 
report  a  considerable  advance  in  busi- 
ness and  say  they  are  receiving  orders 
from  all  parts  of  the  world  and  that 
the  trade  with  the  railroads  at  home 
and  in  Canada  and  Mexico  was  in  1904 
just  double  that  of  the  year  before. 


Pangborn's  Railway  Antiquities. 

The  city  authorities  of  Philadelphia 
have  offered  one  of  the  buildings  of  the 
National  Exposition  for  the  accommoda- 
tion of  the  railway  antiquities  that  have 
been  collected  by  Major  Pangborn,  un- 
der direction  of  the  Baltimore  &  Ohio 
Railroad  management,  and  recently  ex- 
hibited at  St.  Louis.  This  is  already  the 
finest  collection  of  railroad  antiquities 
in  the  world,  as  many  other  appliances 
could  easily  be  added  to  it,  if  the  neces- 
sary funds  vi-ere  available.  Meantime  the 
collection  will  be  sent  back  to  the  Field 
Museum  at  Chicago,  but  it  will  not  be 
kept  there  permanently,  as  the  managers 
of  the  museum  say  that  they  cannot  spare 
the  space  required. 

Meanwhile  the  people  of  Baltimore 
want  this  collection  of  railroad  antiqui- 
ties preserved  in  their  city,  and  it  would 
be  a  very  proper  and  fitting  thing  to  do, 
tor  most  of  the  collection  originally  be- 
longed to  the  Baltimore  &  Ohio  Rail- 
road, and  that  company  has  done  more 
than  any  other  to  have  interesting  rail- 
road relics  preserved. 


In  our  January  issue  we  made  refer- 
ence to  an  illustrated  catalogue  of  taps 
and  dies  and  like  tools,  which  had  come 
to  us  from  the  J.  M.  Carpenter  Tap 
and  Die  Company,  of  Pawtucket,  R.  I. 
Our    printers    managed    to     leave     out 


Follower  Rest  for  High  Speed  Steel. 
Experience  has  shown  that  for  tak- 
ing a  roughing  cut  on  bars  of  8  ins.  di- 
ameter, a  substantial  support  or  fol- 
lower rest  is  necessary  if  one  is  to  ob- 
tain the  best  results  from  the  use  of 
high  speed  steel.  In  producing  the 
kind  of  rest  required  the  Lodge  &  Ship- 
ley Machine  Tool  Company,  of  Cin- 
cinnati, Ohio,  made  quite  a  number  of 
experiments  and  used  several  different 
metals  for  the  jaws  of  their  follower 
rest.  The  follower  rest  here  illustrated 
is  the  outcome  of  their  labors. 

The  rollers  in  this  rest  are  hardened 
too!  steel  and  are  mounted  upon  hard- 


FOI.LOWER    REST    FOR    HIGH 
SPEED    STEEL. 

ened  and  ground  steel  shafts,  upon 
which  they  are  fixed  by  screws  through 
the  face  of  the  rollers.  The  design  in- 
cludes liberal  oiling  facilities  for  the 
journals  of  the  roller  shafts.  A  sensi- 
tive adjustment  for  the  jaws  has  been 
provided  by  the  use  of  knurled  knobs, 
so  that  they  cannot  be  forced  down  too 
tightly.  The  company  provides  for  spe- 
cial cases,  so  that  if  required  the  pad 
at  the  top  of  the  rest  can  be  planed  and 
an  angle  bracket  carried  from  this  to 
attach  to  the  wings  of  the  carriage  on 
the  opposite  side.  This  insures  great 
stiffness  and  rigidity.  So  arranged,  the 
output  of  a  good  high  speed  lathe  is 
very  materially  increased. 


The  Burlington  route  has  taken  the 
farmers  of  the  country  under  its  shelter- 
ing wing  and  will  hereafter  specially  in- 
struct them  in  agricultural  pursuits.  The 
road  this  week  started  a  special  "seed 
train"  from  Lincoln,  Neb.,  bearing  a 
crowd  of  college  professors,  agricultural- 
ists, seeds  and  demonstration  charts  and 
machines.    This  train  will  make  stops  at 
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all  important  stations,  while  its  occupants 
deliver  lectures  to  the  farmers.  Not  only 
Nebraska  will  be  covered,  but  also  Iowa 
and  Illinois.  Early  in  January  the  corn 
special  will  move  through  Illinois,  into 
Iowa  in  February  and  Missouri  in  March. 


As  proof  that  manufacturers  in  Eng- 
land and  on  the  Continent  are  awaken- 
ing to  the  fact  that  pneumatic  tools  and 
appliances  are  a  necessary  adjunct  to 
their  business,  we  may  mention  that 
the  Chicago  Pneumatic  Tool  Company, 
of  Chicago,  have  lately  received  a  cable- 
gram for  70s  tools  through  their  London 
branch,  The  Consolidated  Pneumatic 
Tool  Co.  This  company's  business  for 
the  month  of  November,  in  the  number 
of  orders  received,  exceeded  that  of  the 
corresponding  month  last  year  and  also 
that  of  the  previous  month,  viz.,  Octo- 
ber, 1904.  President  Duntley,  who  was 
lately  in  England,  says  that  the  demon- 
strations of  the  electric  drills  corre- 
sponding in  sizes  to  their  "Little  Giant," 
which  were  given  over  there,  have 
proved  to  be  a  great  success,  and  inas- 
much as  there  is  a  market  for  drills  of 
this  kind,  the  company  expects  in  time 
that  the  electric  drill  business  will  ex- 
ceed that  of  pneumatic  drills. 


en  cross  strips,  2  ins.  deep,  an  ordinary 
wooden  floor  with  wearing  strips  in  the 
aisle,  is  placed.  The  steel  floor  plates 
are  3/16  in.  thick  on  the  center  of  the  car, 
but  from  the  bolsters  to  the  ends,  5/16  in. 
plates  are  used. 

The  car  has  no  platforms  in  the  ordi- 
nary sense  of  the  word,  but  sliding  doors 
are  placed  in  the  corners  of  the  cars  and 
they  run  back  behind  the  side  wall  of 
the  car,  but  do  not  in  any  way  narrow  the 
seating  capacity  of  the  cars  on  that  ac- 
count. A  feature  of  this  vestibule  system 
is  a  niche  in  vifhich  the  guard  stands  when 
opening  the  side  doors.  The  niche  is 
practically  outside  the  car,  though  the 
hood  of  the  roof  covers  it  in  the  usual 
way.  The  niche  is  2114  ins.  deep.  The 
car  aisle  opens  into  the  vestibule  almost 
the  full  width  of  the  car  and  the  end 
seats  have  rounded  corners  to  facilitate 
the  movement  of  people  in  and  out.  A 
door    which    folds   back    from    a   corner 


THIS 


The  proceedings  of  the  Twelfth  An- 
nual Convention  of  the  Traveling  En- 
gineers' Association  is  out  and  makes 
another  valuable  contribution  to  those 
interested  in  highly  practical  work  done 
"to  improve  the  locomotive  engine  ser- 
vice of  American  railroads."  As  usual, 
the  report  is  well  filled  with  excellent 
reports  and  papers  that  were  discussed 
in  the  healthy  spirit  for  which  the 
Traveling  Engineers'  conventions  are 
celebrated.  Secretary  Thompson  de- 
serves credit  for  the  careful  manner  in 
which  the  report  is  gotten  up  and  for 
the  faithful  reports  of  the  numerous 
speeches.  The  Annual  Report  is  for 
sale  in  this  ofifice;  $1.00  for  leather  and 
75  cents  for  paper  cover. 


AU-Steel     Car     for     the     Metropolitan 
Elevated   in    Chicago. 

The  Metropolitan  West  Side  Elevated 
Railway,  of  Chicago,  has  recently  re- 
ceived some  all-steel  cars  from  the  Amer- 
ican Car  &  Foundry  Company.  These 
are  not  imlike  those  built  for  the  Boston 
Elevated  and  for  the  New  York  Sub- 
way. 

The  side  sill  of  the  car  is  a  6  in.  chan- 
nel, to  which  is  riveted  a  J4  'i-  steel 
plate  which  is  also  secured  to  an  angle 
iron  below  the  window  sills,  thus  making 
a  continuous  plate  girder  along  each  side 
of  the  car.  The  cross  sills  of  the  car  are 
made  of  6  in.  I-beams  and  the  steel  floor 
rests  directly  upon  these  beams.  Above 
this  sheet  steel  floor  there  is  a  2  in.  space 
filled  with  mineral  wool  and  upon  wood- 


VESTIBULE    WITH    NICHE    FOR  GUARD- 
CHICAGO    EI,EV.\TED, 

of  the  niche  makes  the  motorman's  box 
and  at  the  same  time  gives  maximum 
passageway  for  the  public  on  the  other 
side. 

The  only  wood  used  in  the  construc- 
tion of  this  car  is  the  roof,  the  window 
sills,  the  floor,  wood  furring  placed  be- 
tween the  posts  and  some  other  small 
details.  The  seat  frames  are  of  pressed 
steel  of  the  Hale  &  Kilburn  pattern,  like 
those  used  in  the  New  York  Subway. 
The  car  weighs  about  48,000  lbs.  with- 
out motors.  It  is  very  substantially  built 
and  is  very  strongly  braced. 


J.  A.  Fay  &  Egan  Co.,  of  Cincinnati, 
Ohio,  manufacturers  of  wood  working 
machinery,  announce  the  opening  of 
their  new  offices  in  Chicago,  in  the  Rail- 
way Exchange  Building,  Suite  No.  751. 
The  offices  will  be  in  charge  of  Mr. 
Everett  S.  Kiger.  They  will  do  all  busi- 
ness in  this  territory  direct,  discontinu- 
ing Messrs.  Manning,  Maxwell  & 
Moore,  of  Chicago,  as  their  agents.  Per- 
sons who  contemplate  visiting  Chicago 
are  cordially  invited  to  make  these  of- 
fices their  headquarters. 


BOOK 

on    pumping,    air-compressing    and 
condensing  machinery  is 

Given  Away 

by  each  of  the  following  companies  : 

Henry  R.  Worthington 
Laidlaw-Dunn-Gordon-Co. 
Blake-Knowles  Steam  Pump  Works 
Deane  Steam  Pump  Works 
Clayton  Air  Compressor  Works 

114-118  Liberty  Street,    New  York 

Patents. 

GEO.   P.   WHITTLESEY 

McOILL  BUILDING  WASHINGTON,  D.  C. 

Terms  Reasonable.     Pamphlet  Sent 

The  Union 
Switch  & 
Signal  Co. 

Consulting  and  Manufacturing 
Signal   Engineers. 

GENERAL    OfFICES     AND     WORKS     AT 
SWISSVALE,  PA. 

DISTRICT  OFFICES  : 

New    York:    Central    Buildlag,    M3 

Liberty  Street. 
Chicago:    1536  nonadnock  Bulldlag. 
St.  Louis:  Terminal  StatioH. 
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Hurry  Up  with  the 

OILMAN  BROWN 

Emergency  Knuckle 

The  Trainsman's  Friend 


RAILWAY  APPLIANCES  COMPANY 

Siiccccdiii,u  U  ^'^  "^  CO. 
Oeneral  Offices:  Old  Colony  BIdg. 
New  York  Office:  114  Liberty  St. 


Railroad  Inspection  Car. 

A  new  type  of  gasolene  engined  rail- 
road inspection  car  is  shown  in  our  il- 
lustration. The  car  is  similar  in  general 
construction  to  the  former  Oldsmobile 
railroad  inspection  car,  with  the  excep- 
tion of  having  an  arrangement  of  seats 
behind,  which  gives  it  a  capacity  of  from 
six  to  eight  persons.  The  car  is  so 
designed  as  to  permit  of  these  extra 
seats  being  removed  and  replaced  by  a 
jilatform  which  will  carry  men,  tools  and 
material  for  ordinary  railroad  repair 
work.  The  car  is  driven  by  a  7  h.  p. 
gasolene  motor,  and  has  a  speed  possi- 
bility of  from  thirty  to  thirty-five  miles 
per  hour,  and  which  is,  however,  vari- 
able and  always  under  perfect  control. 
The  engine  and  gearing  are  the  same  as 
used  in  the  ordinary  road  automobile. 

The  car  is  built  for  standard  gauge 
tracks,  has  sixty-two-inch  wheel  base, 
oak  sills,  20-in.  pressed  steel  wheels, 
cold-rolled  steel  axles,  roller  bearing  and 


Phosphor  Bronze  is  one  of  the  best 
bearing  metals  used  by  railroad  com- 
panies, and  makes  a  very  uniform  glos- 
sy surface  that  runs  cool  under  circum- 
stances where  other  bearing  metals 
would  produce  a  hot  box.  The  proper 
composition  is  78.72  per  cent,  copper, 
10.58  per  cent,  tin,  9.79  per  cent,  lead, 
1.04  per  cent,  phosphorus  While  the 
original  phosphor  bronze  is  excellent 
the  remelted  bearing  is  liable  to  give 
trouble.  In  the  remelted  phosphor 
bronze  bearing  there  are  likely  to  be 
hard  streaks  that  can  scarcely  be  cut  by 
a  file.  These  streaks  play  the  mischief 
with  journals. 


Mr.  Waitt  as  a  Railway  Specialist. 

The  following  are  extracts  from  a  per- 
sonal letter  addressed  to  the  chief  editor 
from  our  friend  Mr.  A.  M.  Waitt,  form- 
erly superintendent  of  motive  power  on 
the   Lake  Shore  and  on  the   New  York 


THE  ROBERT  W.  HUNT  &  CO. 

Bureau   of  Inspection,  Tests  and  Consultation, 
1137  THE  ROOKERY,  CHICAQO. 

e«  Broadway,  New  York.  Park  Building,  f  ittsburgk. 

31  Norfolk  House,  LoDdOD,  Eng. 
Inspection  of  Steel  Ralls,  Splice  Bars,  Railroad  Cars, 
Wheels,  Axles,  etc.  Chemical  Laboratory-  Analysis 
of  Ores,  Iron,  Steel,  Oils,  Water,  etc.  Physical  Labo- 
ratory—Test  of  Metals,  Drop  and  Pulling  Test  of  Coup- 
lers, Draw  Bars,  etc. 
Gffleleney  Tests  of  Boilers,  Enetnes  And  LoromotlTes. 

Ready  February  1.  1905 

New  York  and 
Westinghouse 

Air  Brakes 

By    CHAS.    McSHANE 
(Author  of  "One  Thousand  Pointers  for  Machin- 
ists and  Engineers."  "The  Locomotive 
Up  to  Date,"  etc.) 

Examined  and  Approved  by 

J.  B.  ROACH, 

Air  Brake  Instructor,  C,  B.  &  Q.  Ry.  Co. 

D.  H.  BREES, 

General  Air  Brake  Instructor,  U.  P.  Ry.  Co. 

JOHN    DICKSON, 

Ex-Air  Brake  Instructor,  G.  N.  Ry  Co. 

FRANK    P.    WILLSON, 
Air  Brake  Instructor,  D.  &  R.  G.  Ry.  Co. 

W.  T.  H.AMER, 

.Air  Brake  Instructor,  So.  Ry.  Co. 

B.  C.  GESNER. 

Ex-M.  M..  Intercolonial  Ry.  Co. 

JOHN   T.   D.WIS, 
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R.AILROAD   INSPECTION   CAR. 


powerful  brakes  of  the  expanding  clutch 
type.  These  cars  carry  water  and  gaso 
lene  sufficient  to  run  them  one  hundred 
miles  or  more,  while  the  cost  of  op- 
erating is  very  slight  since  a  gallon  of 
gasolene  is  sutftcient  to  run  them  twen- 
ty to  twenty-five  miles. 

One  of  these  cars  has  been  used  more 
than  three  thousand  miles  on  a  promi- 
nent railroad  system  where  there  are 
grades  as  high  as  3  per  cent,  and  has 
demonstrated  its  capability  by  ascend- 
ing these  grades  at  a  satisfactory  speed 
with  a  full  load.  From  a  full  stop  on  a 
maximum  grade  the  car  quickly  devel- 
ops a  speed  of  twenty  miles  per  hour. 
In  operating  the  car  backward  it  is 
geared  to  run  at  about  one-half  its  for- 
ward speed.  The  Railway  Appliances 
Company,  of  Chicago,  will  be  happy  to 
give  inquirers  further  information 
about  these  cars. 


Central.  Among  other  things  Mr.  Waitt 
says: 

"It  will  doubtless  interest  you  to 
know  that  I  have  just  opened  offices  at 
17  Battery  Place,  New  York,  as 
consulting  engineer,  using  with  the 
title  a  sub-heading,  'Railway  Spe- 
cialist,' as  I  prefer,  as  far  as 
possible,  to  specialize  my  efforts  in 
the  general  lines  of  investigation  and 
thought  that  I  have  pursued  for  twen- 
ty-five years  past.  The  scope  of  work 
that  I  am  prepared  to  undertake  can 
perhaps  be  best  shown  by  quoting  from 
a  recent  letter  to  a  prominent  business 
friend: 

"  'I  believe  that  twenty-five  years  in 
the  railroad  service,  and  especially  the 
past  fifteen  years  of  it,  during  which 
time  I  have  been  in  general  charge  of 
mechanical  department  matters  on  the 
Lake    Shore   and   the    New    York    Cen- 
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tral  roads,  has  fitted  me  for  consulting 
work  in  all  matters  pertaining  to  rail- 
way equipment,  shops,  machinery  and 
tools,  mechanical  department  organiza- 
tion, as  well  as  the  investigation  of  ex- 
isting conditions  in  mechanical  depart- 
ment matters  and  suggestions  for  im- 
provement of  the  same.  I  shall  also 
be  in  a  position  to  give  expert  testi- 
mony in  legal  cases,  where  railway  or 
other  mechanical  matters  are  involved. 
I  shall  be  pleased,  if  opportunity  offers, 
to  associate  myself  in  a  permanent  con- 
sulting capacity  with  railway  or  other 
companies  desiring  expert  advice  in 
mechanical  department  matters  or  in 
the  investigating,  handling  and  develop- 
ing of  mechanical  devices  or  patents.' 

"The  study,  supplemented  by  e-xtensive 
personal  observation,  both  in  Europe 
and  the  United  States,  in  connection 
with  heavy  electric  traction  as  a  sub- 
stitute for  steam,  places  me  in  a  posi- 
tion to  act  in  a  consulting  capacity 
for  railway  companies  contemplating 
the  electrification  of  any  part  of  their 
lines.  I  shall  also  be  pleased,  where  it 
is  desired,  to  give  time  and  thought  to 
the  selection  and  purchase  of  railway, 
or  other  lines  of  supplies  for  com- 
panies who  desire  an  unprejudiced  and 
experienced  representative  in  such  mat- 
ters in  New  York.  A  telephone  call 
to  my  office,  'Broad  434,'  will  always 
ascertain  when  I  am  likely  to  be  there." 


The  Art  of  Nail  Driving. 

Theories  are  very  good  in  their  place. 
remarked  the  late  F.  J.  Holloway,  but 
they  would  not  teach  one  how  to  drive 
a  nail.  Nothing  but  practice  will  do 
that,  and  even  practice  without  thought 
will  not  accomplish  it.  You  must  have 
both  combined.  When  you  drive  a  nail 
in  a  board,  what  do  you  do?  Do  you 
trust  to  luck  that  the  swinging  ham- 
mer above  your  head  shall  come  down 
in  the  right  place?  Do  you  concentrate 
your  thoughts  on  the  hamjner  circling 
in  the  air?  No.  You  concentrate  your 
thoughts  and  eyes  square  on  the  head 
of  the  nail  you  want  to  hit,  and  no 
matter  where  your  hammer  is  or  what 
curves  it  describes  in  the  air,  if  your 
intense  thought  is  on  the  spot  where 
the  blow  should  fall,  there  it  will  fall. 
If  your  thoughts  wabble  and  are  uncer- 
tain you  will  miss  the  nail   or   drive   it 

sidewise.         , 

Attractive. 

The  Smooth-On  Manufacturing  Com- 
pany, of  Jersey  City,  have  sent  us  a 
little  horseshoe  magnet  with  its  "keep- 
er." This  latter  is  the  soft  iron  arma- 
ture which  is  attracted  to  the  poles  of 
the  magnet.  There  is  with  the  magnet 
a  small  piece  of  Smooth-On  iron  cement 
sheet  packing.  The  packing  easily  re- 
sponds to  the  influence  of  the  magnet, 
which  shows  that  it  contains  a  high  per- 


centage of  Smooth-On.  This  sheet  pack- 
ing is  a  combination  of  rubber,  iron- 
cement  and  Smooth-On,  and  is  used  for 
withstanding  high  temperatures  and 
pressures.  This  little  "outfit"  is  con- 
tained in  a  neat  leather  case,  the  flap 
of  which  buttons  down  like  the  fastener 
at  the  wrist  of  a  glove.  The  little  mag- 
net can  be  made  to  do  all  kinds  of  amus- 
ing "stunts"  about  the  office  desk,  such 
as  picking  up  pins,  tacks,  pens,  paper 
clips,  etc.  Any  of  these  articles  may  be 
made  to  hang  from  the  under  side  of, 
and  moved  about  the  surface  of  a  piece 
of  paper  with  the  magnet  on  top.  The 
Smooth-On  people  will  be  happy  to  send 
it  to  any  engineer  who  writes  to  them 
for  it  and  who  encloses  five  cents  for 
postage.  

Each  on  Its  Own  Ground. 

At  the  present  moment  the  people  who 
would  like  to  see  the  electric  locomotive 
in  the  forefront  are  conservative  enough 
to  acknowledge  that  the  electric  locomo- 
tive has  a  field  of  operation  quite  dis- 
tinct from  that  which  the  steam  locomo- 
tive can  "make  good." 

The  electric  locomotive  is  the  whole 
thing  in  difficult  tunnel  operation.  It  has 
there  no  climatic  conditions  to  face 
which  it  cannot  successfully  deal  with. 
It  gives  out  no  deadly  gases  as  it  goes 
along,  and  it  can  light  up  its  right  of 
way  in  superb  style. 

In  suburban  work  with  rush  hour  traf- 
fic the  electric  locomotive  may  almost  be 
said  to  shine,  or  it  eventually  will  shine, 
if  you  prefer  the  expression.  Many 
trains,  short  headway,  quick  movement, 
is  where  the  electric  locomotive  gets  in 
its  fine  work. 

On  long  hauls,  with  heavy  trains,  in 
the  open,  against  all  kinds  of  weather, 
the  electric  locomotive  is  not  making 
any  derogatory  remarks  about  the  old- 
fashioned  steam  locomotive,  because 
each  is  minding  its  own  business. 


The    Mallet    Compound    at    Work. 

The  articulated  compound  freight  lo- 
comotive of  the  Baltimore  &  Ohio 
Railroad,  which  is  the  only  one  of  the 
Mallet  type  in  this  country,  was  first 
placed  in  active  service,  Jan.  5,  1905. 
helping  freight  trains  over  the  grade 
from  Sand  Patch  to  Rockwood,  on  the 
Connellsville  Division,  a  distance  of 
16  miles.  The  Baltimore  &  Ohio  Rail- 
road had  this  powerful  locomotive 
built  at  the  Schenectady  works  of 
the  American  Locomotive  Company. 
An  official  test  run  was  made  between 
Cumberland  and  Hyndman,  14  miles, 
which  was  successful.  Sand  Patch  is 
33  miles  west  of  Cumberland,  and  from 
there  to  Rockwood  the  grade  ranges 
from  1.3  to  nearly  2  per  cent.  The 
heaviest  grade  is  at  the  rate  of  about 
1,000  ft.  to  the  mile.  This  locomotive 
was   built   for  "pusher   service,"   and   is 
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QEAkED  RATCHET  CAR 

JACKS 

No.  2*>.  25,  Tone  Capacity. 
No.  30.  35  Tone  Capacity. 

IMPROVED  QriCK 
ACTING  JACKS 

for  the  rapid  handling  of 
Empty  or  Loaded  Cari 
ami  Ooachea  and  for  Lo- 
co motivee. 

Easy  to  Operate,  and 
they  nave  no  intricate 
partB  or  complicated  feat- 
aree.     Have  all  the  elm- 

Elioity    of     the    ordinary 
if'ver  Jack,  and  are  more 
reliable  and  better  adMptcd 
to  car  work   than  either 
Hydraulic  or  ScrevF  Jack*. 
Send  for  Special 
Bulletin  •*  L" 

MADE    ONLY    BY 

THE  DIFF  M4NlFACTtRING  CO. 

Works:  Allegheny,  Pa.  PITTSBURG,  PA. 

Faibbanks,  Morsk  &  Co.,  Chicago, 
AgentB  for  RnUroud  Dept. 
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Did  it  ever  occur  to  you  that  the  rea- 
ion  for  the  vast  passenger  business  done 
by  the  Lake  Shore  is  due  to  the  excel- 
ent  accommodations  which  it  furnishes? 

Unexcelled  for  travel  between  Chicago, 
Toledo,  CIq,veland,  Buffalo,  New  York, 
Soston  and  all  points  east  and  west. 

Insist  on  the  agent  furnishing  you  a 
icket  reading  over  Lake  Shore. 

You  will  be  pleased  with  your  jour, 
ley. 

Ask  for  copy  of  "  Book  of  Prains.'' 

i^J.  SMITH,  G,   p.  and  T.    A.,  Cleveland.  O, 


Flexible  Spout 

Vertically  in  straight 
line.  Also  laterally. 
The  latest  Improve- 
ment to 

Poage  Water 
Columns 


American  Valve  and  Meter  Gompany 

CINCINNATI,   OHIO. 
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Besides   A^HTON  LOCOMOTIVE 
J\on  1  KJn   STEAM  GAGES 

WE  MAKE 

Duplex  Air  Gag:es 
Gagfe  Testers 
Blow-off  Valves 
Chime  Steam  Whistles 
Pop  Valves 

AI-l.  OK  A  SUPERIOR  QUALITT 

tatalonue  L  on  Application 

The  Ashton  Valve  Company,  l»un"M"  """' 


HOMESTEAD 

STRAIGHTWAY 

LOCOnOTIVE 

Biow-off  Cocks 

IRON  BODY.  BRASS  PLUG 
Turns  easily,  but  when  closed 
valve  is  forced  tightly  to  seat 

Homestead  Valve  tit  Co,, 


PITTSBURGH,  PA.,  U.S.A. 


American  Locomotive 
Sander  Company 

13th  &  Willow  Sts.,  PhUadelphla,  Pa. 

Propneton  and  Manafactnren, 
Hoc»T»ic,  "8h»"  and  CiniTii         OAllUEIVO 


used  to  help  freight  trains  over  Sand 
Patch  Hill,  on  the  Alleghany  moun- 
tains. 

It  is,  in  fact,  a  pair  of  locomotives 
with  one  boiler.  The  engine,  in  work- 
ing order,  weighs  334,500  lbs.,  and  the 
weight  of  the  tender  filled  with  7,000 
gallons  of  water  and  13  tons  of  coal 
is  143,000  lbs.  It  has  the  greatest  heat- 
ing surface  ever  put  into  a  locomotive 
-5.586  sq.  ft.,  o'  which  219.4  sq.  ft.  are 
iti  the  fire  box,  and  5,366.3  sq.  ft.  in 
the  tubes,  which  latter  are  21  ft.  long. 
The  power  of  the  locomotive  in  draw- 
bar pull  is  70,000  lbs.  working  com- 
pound, or  80,000  lbs.  in  simple  gear.  The 
boiler  will  carry  a  working  pressure  of 
23s  lbs.  The  engine  was  fully  illus- 
trated and  described  in  the  June,  1904, 
issue  of  Railway  axd  Locomotive  En- 
gineering. 


We  have  received  a  finely  illustrated 
descriptive  pamphlet  which  makes  us 
think  of  Chicago  and  Milwaukee  as  two 


ahead  in  the  center  rail  for  a  distance 
of  a  few  miles,  in  which  "zone,"  if  any- 
thing is  wrong,  the  engineer  is  imme- 
diately notified  by  the  ringing  of  a  gong 
and  the  lighting  of  a  colored  incandes- 
cent bulb  in  the  cab.  For  instance,  a 
yellow  light  means  caution,  a  green  one 
safety  and  a  red  one  danger. 

When  the  locomotive  enters  the  same 
"zone"  in  which  a  station  stands  the  op- 
erator is  apprised  by  a  bell.  He  can  give 
his  signals,  to  stop  or  not  to  stop  for 
orders,  to  the  engineer  by  pushing  but- 
tons on  his  desk. 

Mr.  Piddington,  who  is  an  electrician, 
and  Mr.  Mills,  formerly  a  carpenter, 
have  been  working  on  the  invention  for 
the  past  two  years,  although  it  was  not 
perfected  until  a  short  time  ago. 

A  company,  known  as  the  Mills  & 
Piddington  Cab  Signal  System,  has  been 
incorporated  for  the  purpose  of  promot- 
ing the  invention.  The  officers  are:  C. 
W.  Mills,  president;  H.  T.  Duff,  vice- 
president;  W.  H.  Sheasby,  secretary  and 


A    "WESTERNER,-     ruiI.T    AT    THE    UNION    PACIFIC    SHOPS,    OMAHA- 
POWER  FOR  MOVING   FREIGHT  OX  THE  PRAIRIE. 


THE  MODERN 


cities  within  easy  distance  of  Joliet.  We 
have  always  thought  of  Joliet  as  a  place 
where  many  people  were  trying  to  keep 
away  from,  as  it  contains  a  particularly 
commodious  penitentiary,  but  the  Cit- 
izens' Alliance  people,  who  sent  out  the 
pamphlet  referred  to,  say  that  Joliet  is 
an  e.xcellent  manufacturing  city,  and  a 
good  location  for  new  industries. 


manager;  S.  B.  Reynolds,  general  man- 
ager; C.  E.  Payne,  treasurer;  W.  W. 
Piddington,  electrical  engineer;  Robert 
N,  Bulla,  attorney,  and  G.  C.  DeGarmo 
and  Elizabeth  Mills,  directors. 


New   Signal    System. 

The  Southern  Prcific  Company  are  re- 
ported to  be  experimenting  with  a  sys- 
tem of  train  protection  devised  by  W. 
W.  Piddington  and  C.  W.  Mills,  of  Los 
Angeles. 

It  is  known  as  the  "three  rail  sys- 
tem." The  third  and  center  rail  is  con- 
si;  ucted  of  V,  oc'd.  capped  by  two  steel 
plates.  The  signals  are  operated  by  elec- 
tric power,  the  dynamo  being  situated 
on  t!ic  cn^'ine. 

The   power     is     constantly    projected 


We  receive  a  very  great  number  of 
catalogues  in  this  office  from  time  to 
time,  and  among  those  devoted  to  steel 
castings  of  all  kinds,  the  one  we  have 
just  got  from  the  American  Steel  Found- 
eries,  of  74  Broadway,  New  York,  is 
perhaps  the  best  record  of  a  very  wide 
range  of  work,  and  an  exceedingly  fine 
specimen  of  the  printers'  and  engravers' 
arts.  The  catalogue  deals,  in  its  opening 
pages,  with  trucks  and  bolsters.  A  num- 
ber of  good  half-tones  and  line  cuts  il- 
lustrate the  various  kinds  made  by  this 
company.  Next  come  couplers  and  coup- 
ler parts,  fully  illustrated  and  indexed, 
after  which  follow  the  wheels  made  by 
the  American  Steel  Foundries.    The  lat- 
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ter  part  of  the  book,  and  the  one  contain- 
ing the  most  variety,  is  that  devoted  to 
marine  work.  All  sorts  of  odd-shaped, 
heavy  steel  castings  are  shown.  The 
company  produces  open-hearth,  cast 
steel  by  the  basic  and  the  acid  processes. 
It  also  makes  nickel  steel  and  crucible 
steel  castings.  If  you  are  interested 
enough  to  write  them  for  a  catalogue 
they  will  be  glad  to  send  you  a  copy  of 
this  interesting  little  book. 


Water,  Work  and  Winter. 

The  Pennsylvania  has  lately  been 
hard  pressed  for  water  on  the  road 
and  the  East  Altoona  shops  have  ex- 
perienced a  shortage  as  well.  The 
company  appealed  to  the  authorities  of 
Hollidaysburg  for  sufficient  water  to 
run  the  shops  and  pointed  out  their 
own  inability  to  cope  with  the  situa- 
tion. They  further  showed  that  if  the 
shops  were  compelled  to  close  down 
about  5,000  men  would  temporarily  be 
thrown  out  of  employment  at  a  time 
when  work  was  plenty  and  repairs  ur- 
gent. The  HoUidaysburgers,  not  relish- 
ing the  enforced  hoUidaying  of  so  many 
railroad  employees  agreed  to  let  the 
railroad  have  the  water  necessary  to 
tide  them  over  the  shortage  and  the 
shops   continued  to   do   business. 

On  the  middle  division,  trains  of  tank 
cars,  each  tank  containing  about  10,- 
000  gallons  of  water,  were  run  daily.  On 
the  Pittsburgh  division  the  water  train 
drew  its  supply  of  H=0  from  Grape- 
ville,  and,  notwithstanding  the  name  of 
the  town,  the  water  from  that  point 
made  good  extra  dry,  though  unfer- 
mented  steam,  when  boiled  over  a  hot 
fire.  Many  of  the  sources  of  supply 
were  frozen  up  and  much  delay  and  in- 
convenience was  experienced  in  the 
thawing-out  prcces?,  but  the  Hollidays- 
burg and  Grapeville  waters  have  stood 
the  test  all  right. 


in  accord  with  enlightened  public  senti- 
ment. 

This  company  has  also  decided  to 
build  some  hospital  cars  which  are  to 
be  turned  out  of  the  Sacramento 
shops.  The  cars  will,  of  course,  be 
at  the  disposal  of  the  hospital  depart- 
ment. Each  car  will  be  able  to  ac- 
commodate twelve  injured  persons. 
There  will  be  a  stateroom  for  doctors, 
a  room  for  attendants,  a  kitchen,  an 
operating  room  and  lockers  for  medi- 
cines, surgical  instruments,  etc.  Alto- 
gether, the  cars  will  be  complete  in 
their  equipment. 

Judging  from  the  improvements  out- 
lined above,  the  Southern  Pacific  in- 
tend to  render  the  possibility  of  acci- 
dent as  remote  as  may  be,  yet  the 
maintenance  of  hospital  cars  on  their 
system  is  a  thoroughly  good  exempli- 
fication of  the  old  motto:  ''In  peace, 
prepare." 


Babbitt  is  a  word  that  covers  a  multi- 
tude of  sins  of  commission  and  omission. 
Cheap  Babbitt  metal  is  a  mysterious  mix- 
ture that  a  dealer  will  sometimes  declare 
to  be  as  good  as  any  kind  of  anti-friction 
metal,  but  it  generally  consists  largely 
of  spelter.  Genuine  Babbitt  metal  is 
80  per  cent,  tin,  10  per  cent,  antimony 
and  10  per  cent  copper.  It  pays  every 
time  to  buy  the  genuine  article. 


Improvements  on  the  Southern  Pacific. 

Press  dispatches  say  that  the  South- 
ern Pacific  will  go  in  for  a  number  of 
improvements  this  year,  among  which 
will  be  the  laying  of  2,500  miles  of  80- 
Ib.  rails.  Another  important  improve- 
ment will  be  the  installation  of  200 
miles  of  track  with  block  signals.  The 
block  system  is  known  to  increase  the 
efficiency  and  capacity  of  any  road 
using  it  and,  moreover,  its  adoption  is 


A  Clear  Case. 

A  story  is  told  of  a  speech  recently 
made  by  an  Irish  barrister  in  a  court  of 
law.  He  was  for  the  plaintiff,  whose 
cow  had  been  knocked  down  and  killed 
by  a  train,  and  this  was  the  contention : 

"If  the  train  had  been  run  as  it  should 
have  been  ran,  or  if  the  bell  had  been 
rung  as  it  should  have  been  rang,  or  if 
the  whistle  had  been  blown  as  it  should 
have  been  blew,  both  of  which  they  did 
neither,  the  cow  would  not  have  been  in- 
jured when  she  was  killed." — London  Tit- 
Bits. 


The  Stephens  &  Coryell  Valve  Com- 
pany, of  Marietta,  Ga.,  have  sent  us  a 
folder  which  they  have  just  got  out.  It 
describes  their  cut-off  valve  for  dry-pipe 
heads.  The  object  is  to  enable  the  en- 
gineer to  shut  off  steam  from  either  side 
of  a  locomotive  in  case  of  a  breakdown. 
The  handle  of  the  valve  comes  up  just 
behind  the  smoke-stack,  and  a  sector 
with  notches  in  it,  locks  the  valve  fuli 
open,  or  one  side  or  the  other  shut,  as 
the  case  may  be.  In  fact,  this  device 
is  simply  a  niggerhead  or  T  with  a 
hinged  valve  in  it,  which  can  be  moved 
to  left  or  right,  as  required.  The  T 
itself  is  made  of  cast  iron  and  the  valves 
and  seats  are  of  phosphor  bronze,  and 
the  valve  is  self-adjusting  on  its  seat. 
By  the  aid  of  this  valve,  the  location  of 
blows  on  one  side  or  the  other  be- 
comes an  easy  matter.  The  Atlanta  & 
West  Point  Railway  and  the  Western 
Railway  of  Alabama  are  having  these 
valves  put  in  some  engines  being  re- 
paired and  built  at  the  Rogers  Locomo- 
tive Works,  at  Paterson,  N.  J. 


The  Lehigh  Valley  Railroad  Com- 
pany have  a  practice  of  presenting  an 
annual  pass  good  over  all  the  system 
to  employees  who  have  nothing  against 
their  record  for  ten  years. 
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Modern  Air  Brake  Practice 

ITS    USE    AND    ABUSE 
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UukeBinith  Air- 
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illustrated, 
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Price,  $1.50 

TESTinONIALS— PRES5   REVIEWS 

TUK  WESTiNiiiiuusE  Ant  Brake  Co. 

PlltHburg,  Pa.,  Jan.  2'J,  1904. 
F.  U.  Dukesmilh, 

Dear  81r  :  I  desh-e  to  iuu{,'rutuhite  you  on  tlie  llioi-ough 
manner  in  whicli  you  Imvt*  described  the  WestiiiKhoufe 
Mr  Brake  in  your  new  book  of  Instruction,  "  Modem 
Atr  Brake  Practice,  Its  Use  and  Abuee,"  as  your  atyle  of 
wriliug  is  80  remarkably  clear  that  any  railroad  man 
can  easily  comprehend  it.  Yours  very  truly, 

Walter  V.  T'iikneu. 

"  Modern  Air  Brake  Practice,  Its  Use  and  Abuse,"  by 
l'\  H.  Dukesniith.  We  consider  it  the  simplest  and  most 
comprehensive  document  ever  publlslied  on  this  subject, 
and  oelieve  it  will  be  recognized  as  a  standard  authority 
(>n  this  question.— Switchmen't*  Journal,  June,  "04. 

Bellevue  C,  Nov.  I,  '04. 
Mr.  F.  H.  Dukesmith, 

Dear  Sir  :  After  having  read  your  book,  "  Modern  Air 
Brake  Practice,"  I  take  pleasure  in  recommending  it  as 
the  most  complete  I  have  ever  read,  taking  the  subject  as 
you  d<»  In  three  sections— Section  1,  explaining  the 
different  parts  nftMiuinmeuland  their  duties;  Sections, 
e.\plaining  their  various  defects  arising  from  the  use  and 
abuse  of  ciiuipiiieiit,  and  their  remedies ;  Section  ;i, 
ilevoted  to  the  pliilusopliy  of  air  brake  handling — iu 
this  way  making  ttie  suiiject  concise  and  in  a  manner  in 
which  even  a  bej^'inmr  may  receive  a  thorough  knowl- 
edge. Voui-8  very  truly, 

R.   HlLLnOUSE, 
Foreman  N.  Y.  C.  &  St.  L.  K.  R. 

\Ve  have  uu  hesitation  iu  recommending  this  valuable 
work  to  any  of  our  readers  who  may  be  interested  in  this 
importaDtbranch.— Railway  Carmen's  Journal. 
June,  '04. 

A  useful  l)Ook  for  railway  men  and  mechanics.— The 
Canadian  Knj;ineer,  June,  '04. 

Sent  prepaid   to    any   address   in   the 

world   on    receipt    of    price,    $r.5o.       We 

i^uarantee   to  return    your   money   if  the 

book  is  not   as   represented.     Catalogue 

free.     Address 

FREDERICK  J.  DRAKE  &  CO. 

Publishers  of  Self.Educational 
Books  for  Mechanics 

219   EAST   HADISON   ST.,   CHICAGO 
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Tratln      R.eslstar\ce     Computer     ak.nd 
Locomotive  Tractive-Power  Computer 


Each  Computer  is  in  a  neat  folding,  leather-cov- 
ered case.  One  side  gives  formula  and  directions 
for  use.  The  other  side  has  a  graduated  circle 
upon  which  turns  a  graduated  card  disc. 

C&,rv    be    Adjviated    in    «    Moment 
to  Give  Result  WItnout  Calculation 

THIS  office: 

Price.  SI.OO  Ea-cK 


Structural    Steel    Tie. 

\  iiinel  railroad  steel  tic-  has  lately 
ni.uJi-  lis  appearance.  It  is  made  out  of 
,1  rolled  section,  a  slccl  T.  in  fact,  with 
the  web  notched  and  cut  in  a  particular 
way.  Two  tie  |)lates  are  used  with  each 
lie,  and  the  whole  thing  is  complete 
without  any  spikes  or  clamps  or  fast- 
cnings  of  any  kind,  and  the  rails  can- 
not become  wide  to  gauge  and  they  can 
not  become  light  unless  some  accident 
liappens  to  the  tie. 

These  tics  arc  easily  made,  and  are 
the  product  of  the  Avery  Stamping  Com- 
pany. The  web  is  cut  to  the  required 
shape  by  a  special  shearing  machine,  and 
ihe  tie  plates  are  readily  stamped  and 
l>ent  to  the  reijiured  shape.  The  steel 
lie  is  no  doubt  more  expensive  than  the 
wooden  tie  as  far  as  first  cost  is  con- 
cerned, but  the  steel  tie  will  outlast  the 
wooden  one  and  has  not  to  be  chemically 
ireated  in  order  to  do  it;  and  when  the 
steel  tic  has  served  its  purpose  ihc  scrap 
It  worth  something. 

Rails,  ties  and  tie-plates  go  together 
very  expeditiously  and  lock  securely,  and 
that  eliminates  a  lot  of  time  in  track 
work  and  maintenance  is  improved.  In 
shipping  over  the  road  more  steel  ties 
than  wooden  can  be  sent  in  any  one 
car,  which,  of  course,  is  an  economy. 


Steel  Tubes  on  Scots  Locomotives. 

The  following  are  extracts  from  a  pri- 
vate letter  received  from  Mr.  John  F. 
Mcintosh,  locomotive  superintendent  of 
the  Caledonian  Railway,  Glasgow.  As 
British  railways  used  brass  and  copper 
tubes  almost  exclusively  until  quite  re- 
cently, the  information  imparted  will  be 
of  interest  to  many  of  our  boiler  users; 

A  great  many  railway  companies  are 
now  using  steel  tubes.  In  some  cases 
ihcy  braze  copper  ends  on  the  steel  ti'.bes 
before  putting  them  into  the  boilers  and 
tlo  this  several  times  until  the  tubes  are 
completely  worn  out.  The  nature  of  the 
water  on  our  line  is  very  detrimental  to 
sleel,  as  it  causes  corrosion  and  pitting. 
l""or  a  long  time  we  used  nothing  but 
red  metal  tubes,  that  is,  a  tube  with 
ibout  90  per  cent,  of  copper,  and  we  kept 
lirazing  them  at  the  ends  to  maintain 
them  to  their  original  length  until  they 
became  so  light  and  they  had  to  be. 
scraped.  Since  the  introduction  of  long 
boilers,  however,  we  find  that  the  red 
metal  tube  is  rather  heavy  and  inclined 
to  break  off  at  the  tube  plate.  Conse- 
quently for  some  years  back  we  have 
used  galvanized  steel  tubes,  the  process 
of  galvanizing  assisting  materially  to 
prevent  the  tubes  from  deteriorating  or 
pitting,  and  although  they  have  been  at 
work  for  only  a  comparatively  short 
time,  still  I  am  in  hopes  that  the  results 
obtained  will  justify  the  experiment. 
There  is  no  doubt  a  nice  soft  steel  tube 
is  far  superior  to  either  brass  or  red 
metal  if  it  is  not  affected  by  the  water. 


Keep 
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Send  Trial  Order 
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Asleep  at  his  post  from  long  hours  of 
work,  Engineer  Cosgrove  was  severely 
hurt  in  the  wreck  of  two  Walhonding 
Valley  freights  on  the  Pan  Handle  tracks, 
ten  miles  east  of  Coshocton,  O.,  Decem- 
ber 15.  Cosgrove  had  the  second  sec- 
tion of  some  coal  empties  and  the  flag- 
man from  the  front  section,  seeing  no 
heed  paid  to  his  signals,  threw  his  lan- 
tern into  the  cab  window  as  the  train 
sped  by.  Cosgrove  awoke  and  reversed 
his  lever,  but  too  late  to  prevent  the 
crash  that  sent  seven  cars  oflf  the  track 
and  burned  the  caboose.  He  leaped  and 
was  badly  hurt.  This  is  a  story  too  often 
told.  How  m^ny  fatal  wrecks  ar«  caused 
by  overworked  trainmen. 
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The  Pressed  Steel  Car  Company,  of 
fittsburgh,  Pa.,  has  been  awarded  bx 
ihe  St.  Louis  Exposition  Committee  a 
grand  prize  for  the  perfection  attained 
in  the  manufacture  of  steel  cars  at  its 
McKees    Rocks    plant. 


The  American  Locomotive  Company 
lia.s  presented  to  Purdue  University, 
Lafayette,  Indiana,  the  full-sized  model 
locomotive  cylinders  sectioned  to  show 
the  piston  valve  construction,  which 
formed  a  part  of  its  exhibit  at  the 
Louisiana   Purchase  Exposition. 


ADVANCED      METHOD      OF      KKMOVINO 

U£R&IS  AND  UIT6T  C-ROJU  RAILWAY 

CARS. 

The  management  of  the  Central  Railroad  of 
.New  Jersey  has  made  another  step  of  advance- 
ment through  the  recent  Installation  of  a  sys- 
tem of  car  cleaning  which  has  the  universal 
approval  of  the  health  authorities  along  its 
line,  and  as  it  is  practically  the  first  trans- 
portation company  to  adopt  it,  the  method  may 
be  of   interest  to   our   readers. 

The  old  method  of  car  cleaning,  with  a  whisk 
here  and  a  dash  there  with  a  broom  or  duster, 
was  not  only  unsanitary,  but  unsatisfactory, 
(or  the  reason  that  it  bad  the  effect  largely 
of  removing  dust  and  dirt  from  one  section 
and  depositing  it  elsewhere;  but  under  the  new 
method,  which  is  termed  the  "Vacuum  Sweep- 
ing System,"  the  dirt  and  dust  is  drawn 
from  the  car  by  suction  through  a  pipe,  and 
is  gone  forever.  The  New  Jersey  Central  has 
erected  an  immense  vacuum  plant  in  its  Jer- 
sey City  yards,  and  for  a  distance  of  3.600 
feet  has  laid  pipe  varying  from  two  to  live 
inches  In  diameter,  covering  in  all  about 
three  miles.  At  short  intervals  this  pipe  is 
tapped,  and  from  these  cocks  is  run  the  flex- 
ible hose,  which  may  be  taken  in  the  car 
either  by  door  or  window.  At  the  foot  of 
the  hose  is  a  metal  pipe  with  a  flat  triangu- 
lar end,  along  the  base  of  which  is  an  open- 
ing, and  through  which  the  dust  and  dirt 
is  drawn  by  the  Vacuum  or  "drawlng-ln  ma- 
chine" located  a  distance  away.  The  opera- 
tor runs  the  slot  opening  over  the  cushions, 
carpets,  curtains,  wood-work,  etc.,  and  with- 
out any  commotion  or  dust  raising,  every 
loose  particle  or  germ  is  whisked  away,  every- 
thing being  left  clean  and  wholesome.  The 
dust  thus  removed,  before  reaching  the  great 
"drawlng-ln  machine"  must  pass  through  two 
dust  separators,  the  first  of  which  clears  the 
air  of  90  per  cent,  of  the  grit,  dust  and  germs; 
the  second  separator  or  cylinder  draws  the 
air  through  water  in  which  corrosive  subli- 
mate Is  used,  and  completes  perfectly  the  puri- 
flcaUon.  The  New  Jersey  Central  manage- 
ment has  for  a  long  time  felt  the  necessity 
(or  a  more  sanitary  method  of  car  cleaning, 
and  the  Vacuum  System,  while  reducing  dis- 
ease liabilities  to  a  minimum,  at  the  same 
time  reduces  the  cost  of  cleaning  and  time 
consumed.  Two  cars  can  be  thoroughly 
cleaned  under  the  new  system  at  the  same  ex- 
pense of  time  and  money  as  was  formerly 
consumed  in  cleaning  one,  and  this,  in  con- 
nection with  the  increased  sanitary  value,  is 
sure  to  cause  its  general  introduction  within 
a  short  time,  not  only  by  other  transportation 
companies,  but  by  theaters,  hotels,  places  of 
public   resort   and   even   the    home. 


Ihe  United  States  Circuit  Court  for 
the  Western  District  of  Pennsylvania. 
on  January  3,  1905,  entered  an  order  dis- 
missing the  bill  of  complaint  in  the  suit 
lirought  by  James  Pincin,  of  Altoona, 
Pa.,  against  the  American  Locomotive 
Co..  the  Pittsburgh  Locomotive  Works 
and  H.  B.  Ayers,  general  superintend- 
ent, and  awarded  costs  to  the  defend- 
ants. This  suit  was  brought  on  the  Pin- 
cm  patent,  No.  719.133,  dated  January 
-7,  1903,  vvhich  related  to  an  eccentric 
having  a  two  part  wear  ring  secured  to 
it  by  bolts  and  a  two  part  bushing  in  the 
eccentric  strap,  and  which  was  alleged 
to  be  infringed  by  H  6  A  engines  built 
for  the  Pennsylvania  Lines  by  the  Pitts- 
burgh works  of  the  American  Locomo- 
tive Co. 

The  "R.  A."  or  "Ajax"  cotton  belting 
vestibule  diaphragm,  as  made  by  the 
Railway  Appliances  Company  of  Chicago 
and  New  York,  is  the  subject  of  a  folder 
which  has  lately  been  issued  by  that 
company.  These  diaphragms  are  rivitcd 
at  the  folds  with  brass  rivets,  which  are 
japanned  to  prevent  rust.  The  Ajax  dia- 
phragms are  reinforced  by  a  galvanized 
steel  rod,  which  runs  entirely  around  the 
diaphragm.  This  rod  prevents  the  sag- 
ging of  the  material  at  the  corners  and 
top,  so  that  it  always  keeps  its  appear- 
ance. A  top  shield  or  hood  is  also  used, 
made  of  heavy  enameled  duck,  for  shed- 
ding water,  cinders,  etc.  If  you  are  inter- 
ested write  to  the  company  for  further 
particulars.    

The  number  of  railway  accidents  seems 
to  be  on  the  increase.  During  the  year 
ending  June  30,  1904,  there  were  3,367 
railway  employees  killed  and  33,711  in- 
jured. In  the  same  time  420  passengers 
were  killed  and  81,077  injured.  The  in- 
crease in  the  number  of  deaths  of  pas- 
sengers in  train  accidents  in  1904,  com- 
pared with  1903.  is  64H  per  cent.  During 
the  year  there  were  over  6,000  train  col- 
lisions.   

We  have  all  got  to  travel  through 
Vanity  Fair,  and  we  had  better  learn 
the  rules  of  the  road  from  the  best 
masters. — L.  H.  M.  Soulsby. 
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Early    Days    on    the    Lackawanna. 

UY    ANGUS    SINCLAIR. 

In  a  previous  article  a  description  and 
illustration  were  given  of  the  first  loco- 
motive used  oil  the  Morris  &  Essex  Rail- 
road, which  afterwards  became  the  east- 
ern end  of  the  Delaware,  Lackawanna 
&  Western  Railroad.    The  Morris  &  Es- 
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selves  active  factors  on  a  great  trans- 
portation chain.  The  towns  were  Owego 
on  the  Susquehanna  river,  and  Ithaca, 
34  miles  distant,  at  the  head  of  Cayuga 
lake.  There  must  have  been  energetic 
business  men  in  these  two  towns,  for 
they  schemed  to  join  the  waters  of  the 
Susquehanna  and  of  Cayuga  lake  by  a 


No.  3 


second  railroad  charter  granted  by  the 
New  York  Legislature,  but  the  road  was 
not  built  until  1832,  a  year  after  the  Mo- 
hawk &  Hudson  Railroad  was  opened. 
The  original  intention  was  to  operate 
the  Owego  &  Ithaca  Railroad  by  horses 
and  two  inclined  planes,  one  at  each 
end.     This   practice   was     followed     for 
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sex  was  not,  however,  the  first  built  link 
of  the  Lackawanna  chain. 

OWEGO    AND    ITHACA    RAILROAD. 

The  humble  section  of  railroad  which 
is  the  oldest  of  the  scattered  pieces  that 
nowconstitutethetrunk  lineand  branches 
of  the  Delaware,  Lackawanna  &  West- 
ern Railroad,  originated  through  the  am- 
bition of  two  small  towns  to  make  them- 


railroad,  so  that  people  and  merchandise 
westward  bound,  could  ascend  the  river 
to  Owego,  thence  by  rail  to  Ithaca,  then 
down  the  lake  to  make  whatever  connec- 
tion could  be  most  easily  established  for 
Lake  Ontario  and  the  great  western 
country  then  filling  up  with  settlers. 

The  charter  for  the  Owego  &  Ithaca 
Railroad  was  secured  in  1828,  being  the 


eight  years  till  1840,  when  a  small  Nor- 
ris  type  of  engine,  called  "Old  Pufif," 
built  by  Walter  McQueen,  at  Albany, 
was  put  into  service. 

The  business  anticipated  for  this  road 
did  not  materialize,  and  it  languished 
in  financial  difficulties  till  1843,  when  it 
was  reorganized  into  the  Cayuga  &  Sus- 
quehanna  Railroad,   but   the   change   of 
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name  did  not  bring  prosperity.  In  1849 
it  was  incorporated  into  the  Leggetts 
Gap  Railroad,  which  inspired  it  with  new 
life. 

LEGGETTS    GAP    RAIUJOAD. 

The  Leggetts  Gap  Railroad  was  char- 
tered in  1832  by  a  few  enterprising 
men,  whose  ambition  exceeded  their 
financial  ability,  and  the  scheme  lan- 
guished until  1849,  when  it  was  taken 
up  by  a  group  of  industrial  giants 
who  had  settled  in  a  mountain 
bounded  valley  known  as  Slocum's  Hol- 
low, where  they  built  the  city  of  Scran- 
ton.  The  mountains  were  covered  with 
valuable  timber  and  in  the  ground  be- 
neath were  thick  layers  of  anthracite 
waiting  for  capital  and  labor  to  convert 
it  into  fabulous  riches. 

Among  the  leaders  who  established 
homes  in  this  val'ey,  so  favored 
by  nature  were  George  W.  Scran- 
ton,  Selden  T.  Scranton,  William 
E.  Dodge,  Jeremiah  Clark,  Dr.  An- 
drew Bedford,  Henry  W.  Drinker,  John 
J.  Phelps  and  others,  whose  names  ought 
to  have  a  prominent  place  among  the  pi- 


thracite  coal  mines  were  also  seeking 
customers.  Then  in  course  of  time  the 
leaders  of  the  district  went  feeling  for 
western  markets,  and  in  connection  with 
such  enterprises  the  Leggetts  Gap  Rail- 
road which  had  b^en  chartered  seven- 
teen years  before,  was  in  1849  promptly 
built  to  connect  with  the  Erie  Railroad 
at  Great  Bend. 

Leggetts  Gap  is  a  depression  in  the 
mountain  about  two  miles  north  of 
Scranton,  and  was  the  natural  pass  for 
a  railroad  to  escape  from  the  valley. 
Shortly  after  the  Leggetts  Gap  Railroad 
was  completed  the  company  was  reor- 
ganized and  became  the  Lackawanna  & 
Western.  As  the  controlling  purpose  of 
the  company  was  to  connect  with  the 
Erie  Railroad  the  same  track  gauge  of 
6  ft.  was  established.  The  road  when 
completed  to  Great  Bend  was  48^ 
miles  long. 

A  considerable  part  of  the  construc- 
tion work  was  done  by  horses  and  mules, 
but  after  a  time  the  old  Owego  &  Itha- 
ca locomotive.  Old  Pufif,  was  put  into 
service,  and  then  one  of  the  old  Braith- 
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oneers  who  converted  the  forests  and 
wilds  of  America  into  fertile  fields  graced 
t)y  homes  redolent  of  comfort  and  re- 
finement. 

TRIUMPHS    OF    INDIVIDUAL    ENERGY. 

The  strong  individuality  of  Americans 
has  frequently  exercised  very  powerful 
influence  on  localities  where  men  of  in- 
domitable will  have  been  accidentally 
planted.  Many  towns  and  cities  owe  the 
fortune  of  rapid  growth  to  a  few  push- 
ing, energetic  men,  who  happened  to  be- 
come interested  when  the  character  of 
the  place  was  being  established.  On  the 
other  hand  many  locations  whose  sur- 
roundings favored  for  the  making  of 
prosperous  cities  linger  in  obscurity  be- 
cause the  pioneers  that  controlled  the 
fortunes  of  the  place  were  "no  account 
men." 

Slocum  Hollow  was  fortunate  in  the 
settlers  it  attracted  at  the  crucial  period. 
Colonel  Scranton  and  his  friends  pro- 
ceeded to  put  in  operation  iron  works 
and  a  variety  of  industries  that  turned 
into  marketable  goods  the  raw  material 
of  the  district.    The  products  of  the  an- 


waite  engines  was  purchased  from  the 
Philadelphia  &  Reading.  In  this  con- 
nection it  is  a  curious  commentary  on 
the  brevity  of  our  railroad  history  to  tell 
that  E.  J.  Rauch,  the  man  who  brought 
that  engine  from  Reading  and  ran  it  for 
several  years  is  still  alive  and  in  robust 
health. 

DOTTERER    BECOMES    SUPERINTENDENT. 

About  1850  the  Lackawanna  &  West- 
ern Railroad  management  engaged 
David  H.  Dotterer  as  superintendent 
and  master  mechanic.  He  had  been  for 
several  years  engaged  in  the  building  of 
rolling  mill  machinery  at  Reading,  Pa., 
and  like  most  engineering  concerns  of 
the  day  built  locomotives  when  orders 
could  be  secured.  Although  it  was  appa- 
rent that  the  carrying  of  anthracite  would 
constitute  an  important  part  of  the  rail- 
road company's  business,  Mr.  Dotterer 
ordered  wood  burners  for  the  train  serv- 
ice which  was  commenced  shortly  after 
his  appointment.  The  first  new  engine 
purchased  was  a  Rogers  eight-wheeler 
with  outside  cylinders  16x24  ins.,  and 
driving  wheels  s  ft.  diameter.    Then  or- 


ders were  given  to  the  same  firm  for 
some  ten-wheel  engines  inside  connected 
and  they  were  delivered  before  the  pas- 
senger engines.  Orders  were  given  later 
for  engines  from  various  makers,  among 
them  Danforth  &  Cooke,  the  New  Jer- 
sey Locomotive  Company,  Ross  Winans 
and  others. 

ANTHRACITE-BURNING     ENGINES     ORDERED. 

About  i8s3  the  management  of  the 
Lackawanna  &  Western  wanted  their 
freight  locomotives  to  burn  an- 
thracite. The  first  coal  burning  engine 
received  was  almoft  a  reproduction 
iif  MillhoUand's  "Pawnee"  class  il- 
lustrated on  page  439  of  last  year's  vol- 
ume of  Railway  and  Locomotive  En- 
gineering. It  had  six  wheels  connect- 
ed and  one  pair  of  small  leading  wheels 
behind  the  cylinders,  and  the  peculiar 
boiler  already  described. 

The  engine  was  built  by  Danforth  & 
Cooke  under  the  supervision  of  Watts 
Cooke,  who  afterwards  gained  celebrity 
as  a  mechanical  engineer.  He  was  ap- 
pointed master  mechanic  of  the  Lacka- 
wanna &  Western  a  few  months  after 
the  engine  was  finished.  He  was  as- 
signed the  task  of  taking  it  from  Pater- 
son  to  Great  Bend  by  the  Erie. 

the   winding   ERIE. 

One  of  the  leading  engineers  engaged 
on  the  location  of  the  Erie  held  that 
curves  on  the  track  were  things  of  beau- 
ty. The  country  through  which  the  Erie 
runs  from  Paterson  to  the  Susquehanna 
river  provides  ample  occasion  for  curved 
track.  When  natural  inequalities  were 
made  the  best  juse  of  by  an  engineer, 
with  an  animosity  to  tangents,  there  were 
ample  opportunities  for  making  a  very 
crooked  track.  The  wheel  base  of  the 
"Anthracite,"  as  this  engine  was  called, 
was  equivalent  to  that  of  an  eight-wheel 
connection.  It  was  not  adapted  for  pass- 
ing the  sharp  curves  of  the  Erie,  and  the 
men  in  charge  went  through  great  trib- 
ulations in  making  the  trip,  as  derail- 
ments were  very  frequent.  The  journey 
of  184  miles  took  about  a  week. 

The  Lackawanna  was  by  no  means  a 
straight  line  in  its  course  through  the 
mountains  of  Pennsylvania,  but  it  was 
not  so  bad  as  the  Erie.  Watts  Cooke, 
however,  concluded  that  it  would  be  an 
improvement  to  convert  the  "Anthracite" 
into  a  ten  wheeler,  and  that  was  done. 

ROSS    WINANS    SUPPLIES    ANTHRACITE    COAO. 
BURNERS. 

The  "Anthracite"  was  not  a  success  as 
a  hard  coal  burner,  but  that  did  not  dis- 
courage the  management.  Ross  Winans, 
who  was  generally  in  evidence  when  a 
difficult  problem  in  locomotive  engineer- 
ing was  to  be  solved,  succeeded  in  sell- 
ing to  the  Lackawanna  people  a  camel 
engine  with  elongated  fire  boxes,  which 
burned  hard  coal  very  successfully.  This 
engine  weighed  about  56,000  pounds  and 
had  cylinders  22x22  ins.,  and  four  pairs 
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of  cast-iron  wheels  43  ins.  diameter,  with 
no  truck.  This  engine  hauled  heavy  coal 
trains  at  slow  speed  quite  satisfactor- 
ily. The  result  was  that  five  other 
Winans   engines   were   purchased. 

These  Winans  camels  were  unpopular 
with  the  engineers,  who  did  not  take 
kindly  to  setting  on  the  top  of  the  boil- 
er. They  were  all  scrapped  in  1859  on 
<iccount  of  boilers  not  being  considered 
safe. 

In  1854  when  the  New  Jersey  Locomo- 
tive Company  were  invited  to  build  coal- 
burning  engines  for  the  Lackawanna 
road,  Zerah  Colburn  was  designer  and 
mechanical  engineer  for  the  locomotive 
builders.  Colburn  was  one  of  the  most 
celebrated  men  the  United  States  has 
nurtured.  Some  of  the  engines  which 
he  designed  were  masterpieces  of  ad- 
vanced  locomotive   engineering. 

ZtKAH    COLBURN. 

Zerah  Colburn  was  born  on  a  farm 
near  Saratoga  Springs,  N.  Y.,  in  1832. 
His  father  died  during  the  son's  infancy 
and  the  mother  removed  to  a  small  farm 


he  filled  with  much  credit  as  mechanical 
engineer,  but  his  fame  rests  on  his  lit- 
erary ability  and  his  achievements  as  a 
writer  on  mechanical  subjects.  When 
little  more  than  a  boy,  Colburn  began 
writing  articles  to  the  current  technical 
journals  about  the  work  he  was  engaged 
on.  These  soon  began  to  attract  atten- 
tion through  their  elegance  of  diction 
and  lucidity  of  description.  He  was  an 
excellent  mechanic  and  a  very  accom- 
plished draughtsman,  but  the  conscious- 
ness grew  gradually  upon  him  that  writ- 
ing was  his  forte,  and  engineering  jour- 
nalism became  his  life's  work.  A  pecu- 
liarity of  Colburn's  writings  was  that  he 
made  stories  about  engineering  details 
read  like  interesting  works  of  the  imag- 
ination. His  articles  and  books  educat- 
ed people  into  the  practice  of  reading 
with  pleasure  technical  literature. 

Colburn's  principal  literary  labors 
were  editing  Colburn's  Railway  Advocate. 
editing  the  Engineer,  of  London,  origin- 
ating the  Engineer,  of  Philadelphia,  and 
in   originating  and  editing   London  En- 
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in  New  Hampshire,  where  Zerah  spent 
his  boyhood  taking  his  share  in  helping 
with  the  farm  work  even  at  an  early  age. 
The  first  education  he  received  was  at 
the  common  school  of  the  district  where 
his  mother's  farm  was  located.  The 
book  training  was  very  meager  but  Zerah 
had  within  himself  the  attributes  that  at- 
tract knowledge  from  all  the  surround- 
ings, in  which  the  individual  may  be 
placed. 

He  had  a  strong  bent  towards  mechan- 
ical pursuits  which  landed  him  in  the 
Lowell  Machine  Shops  as  an  apprentice 
when  he  was  15  years  old.  These,  orig- 
inally the  Locks  &  Canal  Works,  were 
the  oldest  locomotive  building  establish- 
ment in  New  England.  Little  is  known 
of  young  Colburn's  oppportunities  in  the 
Lowell  works,  but  it  is  certain  that  with- 
in a  few  years  he  became  one  of  the 
most  expert  draughtsmen  in  the  United 
States.  For  a  time  he  worked  in  the 
machine  shops  of  the  Concord  Railroad, 
then  he  went  to  Souther's  locomotive 
building  works,  where  he  was  for  a  time 
superintendent.     Several  other  positions 


ginecring.  The  most  permanent  monu- 
ment of  his  genius  and  industry,  how- 
ever, is  his  book  on  "Locomotive  Engi- 
neering and  the  Mechanism  of  Rail- 
ways." 

The  success  of  a  man  like  Colburn 
ought  to  be  an  inspiration  to  boys  who 
have  to  make  their  own  way  in  the 
world.  See  him  a  farm  boy  moved  by 
an  inner  pressure  toward  a  wider  life. 
See  the  boy  working  in  the  machine 
shop  during  the  day  and  at  night  burn- 
ing the  midnight  oil  over  the  drawing 
board,  training  his  hand  to  the  touch  of 
an  artist  draughtsman,  and  reading  the 
select  literature  that  made  this  engineer- 
ing editor  a  wonder  among  the  masters 
of  classic  English. 

Zerah  Colburn  had  an  uncle  of  the 
same  name,  who  was  a  famous  mathe- 
matician. People  writing  about  the  fa- 
mous engineer  and  editors  have  fre- 
quently confused  his  work  with  that 
done  by  his  uncle. 

colburn's  wide  fire  box  engines. 

As  a  journalist  Colburn  devoted  much 
attention  to  the  operating  of  the  locomo- 


tives in  different  sections  of  the  country 
and  his  analytical  mind  busied  itself  with 
the  causes  of  the  diverse  performances 
of  the  locomotives  in  use.  The  experi- 
ence he  had  and  the  experiments  he  was 
able  to  carry  out  convinced  Colburn  that 
most  of  the  American  locomotives  suf- 
fered from  too  limited  grate  surface. 
While  holding  the  position  of  mechan- 
ical engineer  with  the  New  Jersey  Loco- 
motive Company  he  turned  his  attention 
to  enlarging  the  fire  boxes,  a  move  he 
had  strongly  advocated  in  his  writings. 
He  had  a  group  of  engines  built  for  a 
railroad  in  Canada  with  fire  boxes  wider 
than  the  track  gauge.  Assured  by  the 
success  of  these  engines  he  then  de- 
signed some  engines  for  the  Lackawan- 
na with  fire  boxes  7  ft.  6  ins.  wide  and 
6  ft.  long,  providing  45  square  feet  of 
grate  area. 

These  engines  as  originally  designed 
are  illustrated  in  Figs.  84  and  85.  They 
were  very  powerful  engines  for  the  time, 
having  cylinders  18x24  'ns.,  and  a  boiler 
with  ample  heating  surface  to  supply 
the   cylinders- with   steam. 

About  the  time  that  they  were  ready 
to  begin  building  the  engines,  Mr.  Col- 
burn left  the  New  Jersey  Transportation 
Company  and  the  builders  changed  the 
design  somewhat,  for  one  thing  shorten- 
ing the  fire  box  to  4%  ft.  and  putting 
in  a  combustion  chamber.  John 
Brandt  was  then  superintendent  of  the 
works.  The  engine  a:  delivered  to  the 
Lackawanna  in  1855  had  cylinders 
18x24  ins.,  six  coupled  driving  wheels, 
4  ft.  diameter,  straight  boiler,  50  ins. 
diameter,  with  dome  30  ins.  diameter, 
and  28  ins.  high.  The  fire  box  was 
714  ft.  wide,  4J-I  ft.  long,  and  had  com- 
bustion chamber  4  ft.  long.  The  flues 
were  3  ins.  diameter  and  10  ft.  long. 
The  material  used  in  construction  was 
lighter,  the  shell  having  been  made  of 
iron  28  in.  thick,  and  fire  bo.x  of  J4  in. 
iron. 

After  considerable  experimenting  this 
engine  was  changed,  the  fir<;  box  having 
been  lengthened  to  6  ft.,  and  254  in. 
tubes  substituted  for  the  larger  size.  A 
variable  exhaust  was  applied,  consisting 
of  a  plug  which  could  be  raised  or 
lowered  from  the  cab.  Mr.  Henry  F. 
Colvin,  of  the  Rue  Manufacturing  Com- 
pany, Philadelphia,  ran  one  of  the  en- 
gines for  some  time,  and  he  states  that 
it  did  not  steam  satisfactorily  until  the 
fire  box  was  lengthened  to  the  size 
originally  designed  by  Colburn. 

Colburn's  "Lehigh"  was  not  any  more 
popular  with  the  locomotive  department 
than  were  those  built  by  Winans.  A  de- 
parture from  established  forms  always 
excites  prejudice  among  enginemen. 
Five  more  of  them  were  ordered,  but 
they  never  became  popular.  Long  fire 
boxes  were  applied  to  them,  the  Lehigh 
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having  been  changed   in   1863,   and   the 
others   afterwards. 

QUESTION     OF    WHO    ORIGINATED    THE     WIDE 
FIRE    BOX. 

A  historical  question  is  involved  as  to 
how  far  Colburn's  form  of  boiler  and 
fire  box  influenced  the  design  of  the 
Wootten  fire  box  and  of  other  similar 
forms  without  combustion  chambers. 
Many  of  the  wide  fire  box  engines  in 
use  to-day  are  what  the  Colburn  fire  box 
would  have  been  with  the  frames  car- 
ried  back  under  the  fire  box  and  the  lat- 
ter spread  over  the  driving  wheels. 

In  regard  to  the  influence  which  the 
Colburn  fire  box  exerted  on  the  de- 
velopment of  the  Wootten  and  so- 
called  "Mother  Hubbard"  fire  boxes,  I 
place  a  high  opinion  on  the  views  of 
Mr.  Henry  F.  Colvin,  who  was  an  engi- 
neer on  the  Lackawanna  and  ran  sev- 
eral of  the  engines  with  the  Colburn 
fire  box.     Mr.  Colvin  writes  us: 

"There  is  no  doubt  in  my  mind  that 
Colburn's  wide  fire  box  was  an  im- 
portant factor  in  the  introduction  of 
the  wide  fire  box  now  so  generally  used 


at  Pittsburgh,  who  is  very  well  acquaint- 
ed with  the  development  of  the  locomo- 
tive, thinks  that  Mr.  Wootten  was  influ- 
enced more  by  the  MillhoUand  than  the 
Colburn  form  of  fire  box  when  working 
out  his  designs. 

SOUTHERN      EXTENSION       OF      THE      L.^CKA- 
WANNA. 

Writing  the  history  of  any  particular 
railroad  is  not  the  purpose  of  these  ar- 
ticles beyond  what  its  influence  may  have 
been  on  the  development  of  the  locomo- 
tive engine;  but  it  may  be  mentioned 
that  the  promoters  of  the  Lackawanna 
Railroad  were  not  long  satisfied  to  have 
their  outlet  restricted  to  the  West.  Af- 
ter several  years  of  agitation,  work  on 
a  southern  extension  was  begun  in  1853. 
The  enterprise  was  of  an  exceedingly 
formidable  character,  for  the  towering 
Mount  Pocono  barred  the  way  almost  at 
the  beginning,  and  that  was  followed  by 
trackless  forests  through  a  savagely 
broken  country  to  the  Delaware  river. 
The  Warren  Railroad,  21  miles  long,  was 
utilized  to  make  connection  with  the  Cen- 
tral  Railroad   of   New   Jersey  at   Bridge- 


that  were  very  nearly  the  same  type  as  the 
Lehigh.  Then  came  the  "Black  Hawk," 
built  by  Danforth  &  Cooke,  which  was 
similar  to  the  Delaware  with  a  few 
would-be  improvements  added.  There 
was  a  mid-feather  in  the  fire  box  similar 
to  that  used  by  McConnell,  of  the  Lon- 
don &  Northwestern  Railway,  and  illus- 
trated on  page  347  of  Railway  and  Lo- 
comotive Engineering  for  1904.  There 
was  also  a  combustion  chamber,  on  each 
side  of  which  were  arranged  air  holes, 
made  by  inserting  a  short  piece  of  2-inch 
tube  from  the  shell  of  the  boiler.  These 
air  holes  were  arranged  in  a  horizontal 
line  about  3  ins.  apart,  having  a  frame 
around  them  with  a  damper  in  the  form 
of  a  slide  with  holes  to  correspond  with 
the  air  tube  opening?.  This  arrangement 
was  intended  to  let  in  the  air  necessary 
to  complete  combustion,  the  damper  being 
the  keystone  of  the  invention. 
an  "improved"  boiler. 
The  engine  proved  to  be  the  best  steam- 
er on  the  road,  and  it  was  supposed  that 
a  new  era   in  coal   burning  had   arrived. 


COLBURN'S     WIDE     FIRE     BOX     ENGINE.      FIG.  85. 


on  the  Delaware,  Lackawanna  &  West- 
ern and  other  railroads.  The  only  ob- 
jection to  the  original  Colburn  fire  box 
was  that  it  did  not  allow  for  a  decent 
arrangement  of  coupling  the  engine  to 
the  tender,  and  the  overhang  caused  a 
tendency  to  'wobble'  the  engine  while 
running.  While  I  was  running  the  "In- 
vestigator," which  had  a  Colburn  fire 
box,  Watts  Cooke,  the  master  mechanic, 
had  several  talks  with  me  about  this 
very  matter,  and  he  could  not  see  any 
way  to  overcome  the  long  coupling  bar. 

"After  the  present  type  of  fire  box 
had  been  adopted,  I  was  in  the  shop 
at  Scranton  and  saw  my  old  friend 
William  Connell,  who  was  then  general 
foreman.  He  asked  me  to  go  into  the 
boiler  shop  to  see  a  new  kind  of  boiler 
that  was  being  made.  On  the  way  we 
met  James  Hughes,  foreman  of  the 
boiler  shop,  who  said  they  were  mak- 
ing a  new  boiler  for  the  'Investigator,' 
and  that  it  had  the  old  Colburn  style 
of  fire  box  without  a  combustion 
chamber." 

Mr.  J.  Snowden  Bell,  Patent  Attorney 


ville,  and  for  a  time  this  was  the  route 
followed  to  the  Atlantic  seaboard. 

At  the  time  the  southern  extension  was 
undertaken,  the  Lackawanna  became  th; 
Delaware,  Lackawanna  &  Western  Rail- 
road. In  1868  this  company  secured  con- 
trol of  the  Morris  &  Essex  Railroad,  and 
thereby  obtained  direct  connection  with 
the  Hudson  river. 

efficient  DANFORTH    &   COOKE  ENGINES. 

Returning  to  the  locomotive  develop- 
ment on  the  Lackawanna  system :  The 
Lehigh  was  followed  by  the  "Delaware," 
received  in  1855,  from  Danforth  &  Cooke. 
The  boiler  was  48  ins.  diameter  and  had 
a  dome  32  ins.  diameter  and  34  ins.  high; 
fire  box  5  ft.  long  and  6  ft.  wide,  with 
a  combustion  chamber  42  ins.  long,  flues 
2V2.  ins.  diameter.  The  cylinders  were 
18x24  ins.,  three  pairs  of  coupled  wheels 
4  ft.  diameter,  and  no  truck.  The  valves 
were  between  tne  cylinders  and  were  op- 
erated direct,  transmission  bars  from  the 
links  spanning  the  forward  axle. 

During  1855-6  five  more  hard  coal  burn- 
ing engines  were  received  from  the  New 
Jersey  Locomotive  &   Machine   Company 


One  of  the  first  things  the  engineers 
learned  in  handling  this  engine  was  to 
keep  the  air  tube  dampers  closed  tight 
all  the  time.  To  admit  air  was  to  dampen 
the  free  steaming.  Very  soon  the  dam- 
pers fell  into  innocuous  desuetude,  and 
their   connections   were   removed. 

Then  the  mild-feather  began  to  leak 
and  it  was  removed  as  an  experiment,  and 
a  patch  was  put  over  the  crown  sheet 
openingwithsquare-headed  tap  bolts  for 
convenience  in  taking  out  when  a  new 
mid-feather  was  ready.  The  engine  went 
out  on  the  road  for  trial  and  steamed 
as  well  as  it  did  with  the  mid-feather 
on,  so  it  ran  that  way  for  eight  years, 
till  the  fire  box  had  to  be  renewed. 

In  1857  Danforth  &  Cooke  delivered 
two  more  engines  to  the  company  that 
resembled  the  Black  Hawk  without  the 
"improvements,"  but  with  the  boilers- 
lengrthened  to  get  a  four-wheel  truck  un- 
der the  smoke  box,  making  them  ten- 
wheelers.  These  engines  proved  entirely 
satisfactory  so  far  as  steaming  was  con- 
cerned, the  only  weak  point  about  them 
being   the   arrangement    for   coupling   the 
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tender.  Tlicy  ran  many  years  before  be- 
ing modernized  and  there  have  not  been 
any  engines  built  since  that  showed  more 
economy  of  fuel. 

I  am  indebted  to  Henry  F.  Colvin  for 
the  facts  about  these  engines. 


An  Africander  Pacific. 

The  engine  here  illustrated  is  a  Cen- 
tral South  African  machine,  though  one 
would  have  to  look  long  and  hard  to 
find  what  road  she  belonged  to.  The 
name  is  there,  however,  and  it  sur- 
rounds the  figures  600  on  the  small 
plate  on  the  side  of  the  cab.  The  en- 
gine was  built  by  the  Vulcan  Foundry 
in  England.  It  is  a  4-6-2  or  Pacific 
type,  and  is  what  they  call  in  the  dark 
continent  an   engine  of  the  ninth  class. 

The  cylinders  are  18x26  ins.,  and  the 
driving  wheels  are  57  ins.  in  diameter, 
and  the  engine  has  a  tractive  effort   of 


The  design  of  the  engine  is  severely 
plain,  but  the  headlight  and  the  pilot 
add  familiar  American  details  to  its  de- 
cidedly English  appearance.  We  are  in- 
debted to  Mr.  P.  A.  Hyde,  locomotive 
superintendent  of  the  Central  South  Af- 
rican Railways  for  the  photograph  from 
which  our  half-tone  is  made,  and  for 
the   data  concerning  the  engine. 


present  the  relics  to  the  Government 
Others  are  averse,  however,  to  giving 
up  what  they  possess,  and  I  am  now 
trying  to  overcome  these  objections.  I 
hope  to  live  long  enough  to  get  the 
old   engine   together   once   more." 


To   Build   the   "Stourbridge   Lion." 

It  would  be  an  interesting  relic  to 
have  the  "Stourbridge  Lion,"  the  first 
locomotive  to  turn  a  wheel  in  this 
country,  set  up  as  it  worked  when  turn- 
ed out  by  the  builders.  There  is  some 
hope  of  this  being  accomplished  by  one 
of  our  oldest  and  most  enterprising  citi- 
zens. 

Mr.  Charles  Law,  of  Pittston,  who 
long  has  been  a  leading  figure  in  the 
anthracite  region,  says  that  he  has  one 


Demand  for  Steam  Turbines. 

The  General  Electric  Company  find 
the  demand  for  Curtis  steam  turbines 
iM)  great  that  they  have  decided  to  de- 
vote an  entire  building  to  the  construc- 
tion of  that  type  of  engine. 

Several  advantages  are  claimed  for 
turbines  over  reciprocating  engines  for 
driving  electric  machinery,  among 
them  small  floor  space  per  kilowatt 
capacity,  reducing  to  a  minimum  the 
cost  of  real  estate  and  buildings;  uni- 
form angular  velocity,  thus  facilitating 
the  synchronizing  and  paralleling  of 
r.ltern?tors;  simplicity  in  operation  and 


Philip  A.  Hyde,  Locomotive  Superintendent. 

about  23,600  pounds.  Screw  reversing 
gear  is  used,  and  the  sand  box  is  carried 
underneath  the  boiler  and  is  operated 
by  compressed  air  pressure.  The  weight 
of  the  whole  machine  is  60  tons,  7  cwt. 
and  3  qtrs.  The  tender  weights  48  tons, 
18  cwt.  and  3  qtrs,  making  a  total  of 
109  tons,  6  cwt.  and  2  qtrs.  A  long  ton 
of  2,240  pounds  is  used  in  thus  describ- 
ing the  weight  and  112  pounds  is,  of 
course,  the  hundredweight  in  this  case. 
The  boiler  is  a  straight  top  one  and 
the  heating  surface  is  1,481  sq.  ft.  in  all, 
being  made  up  of  1,350  sq.  ft.  in  the 
tubes  and  131  sq.  ft.  in  the  fire 
box.  The  grate  area  is  21^4  sq. 
ft.  The  pressure  of  steam  carried  is 
200  pounds  per  sq.  in.  The  capacity  of 
the  tender  is  4,000  Imperial  gallons  of 
water  which  equals  about  4.800  U.  S. 
gallons,  and  10  long  tons  of  coal,  which 
amounts  to  22,400  pounds. 


A     CENTRAL     SOUTH     AFRICAN     4-6-2. 

mission  in  life  which  he  is  anxious  to 
fulfil,  and  on  which  he  is  now  working. 
It  is  to  get  together  all  the  original 
parts  of  the  Stourbridge  Lion,  the  first 
Iccomotive    used    in    America. 

"I  can  well  remember  the  time  when 
the  Lion  came  to  Honesdale,"  he  said, 
in  speaking  of  his  mission,  "and  I  saw 
it  daily  for  nearly  all  the  time  it  was 
in  use.  It  was  not  used  long.  It  proved 
too  heavy  for  the  rails,  and  was  finally 
run  into  a  shed  and  remained  there 
for  twenty  years.  Then  it  was  taken 
apart  and  people  who  wanted  parts  for 
souvenirs  took  them. 

"The  main  part  is  in  the  National 
Museum  at  Washington,  but  there  are 
parts  scattered  all  over  the  country.  I 
have  now  managed  to  find  each  one  of 
these  parts.  I  know  where  every  por- 
tion of  the  old  engine  is,  and  I  have 
secured  the  promise  of  some  owners  to 


Vulcan  Foundry,  England.  Builders. 

low  expense  attending;  entire  freedom 
from  vibration,  and  approximate  noise- 
lessness;  small  oil  consumption;  high 
steam  economy  at  all  loads;  high  steam 
■■conomy  with  rapidly  fluctuating  loads; 
steam  economy  not  appreciably  im- 
paired by  wear  or  lack  of  adjustment  in 
long  service;  turbine  adapted  to  high 
steam  pressure  and  high  superheat 
without  practical  difficulty  and  with 
consequent  improvement  in  economy; 
condensed  water  is  kept  entirely  free 
from  oil  and  can  be  returned  to  the 
boilers;  ability  to  use  steam  from  any 
stage  of  the  turbine  for  heating,  with- 
out the  troubles  that  such  use  on  a 
large  scale  brings  with  compound  recip- 
rocating engines. 


Your   conscience   must   be   a   light  to 
you.  but  it  cannot  be  a  law  to  other*. 
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To  Tell  Speed  of  Trains. 
Inquiry  is  frequently  made  as  to  how 
the  speed  of  a  train  may  be  estimated. 
The  traveler  especially  is  curious  about 
the  speed  his  train  is  making,  and  we 
suggest  three  methods  by  which  the 
speed  may  be  guessed  with  remarkable 
accuracy,   as    follows: 

1.  Watch  for  the  passage  of  the  train 
by  the  large  white  mile  posts  with 
black  figures  upon  them,  and  divide 
3,600  by  the  time  in  seconds  between 
posts;  the  result  is  the  speed  in  miles 
per  hour. 

2.  Listen  attentively  until  the  ear  dis- 
tinguishes the  click,  click,  click  of  the 
wheel  as  it  passes  a  rail-  joint.  The 
number  of  clicks  upon  one  side  of  the 
car  in  tvventy  seconds  is  the  speed  in 
miles  per  hour,  where  the  rails  are 
thirty  feet  in  length,  and  thfs  is  the 
case   generally. 

3.  Count  the  number  of  telegraph 
poles  passed  in  two  minutes,  if  there 
are  four  or  five  wires  to  a  pole,  and  in 
two  minutes  and  twenty  seconds,  if 
there  are  only  one  or  two  lines  per 
pole,  the  number  of  poles  passed  is 
the  number  of  miles  per  hour  at  which 
the  train   is  traveling. 


Handling  Railroad  Scrap. 

The  important  fact,  that  with  the  ex- 
ception of  very  few  articles,  all  scrap 
that  accumulates  on  a  railroad  has  a 
market  value,  was  strongly  brought  out 
by  Mr.  W.  G.  Tubby,  the  general  store- 
keeper of  the  Great  Northern  Railway, 
in  a  paper  recently  read  before  the 
North-West  Railway  Club. 

Mr.  Tubby  went  on  to  show  that  this 
being  the  case,  it  is  only  common  sense 
to  turn  this  scrap  into  money  with  the 
least  possible  delay.  On  the  Great  North- 
ern system  scrap  is  handed  over  to  the 
store  department  where  second  hand  ma- 
terial is  taken  into  store,  material  that 
can  be  repaired  is  taken  to  the  shops 
and  the  rest  is  graded  and  placed  in  bins 
ready  for  sale. 

The  labor  charge  for  handling  scrap 
is  comparatively  expensive,  because  the 
work  of  sorting  is  necessarily  slow.  All 
scrap  is  turned  over  to  the  store  de- 
partment, practically  as  soon  as  it  is 
made,  and  the  proper  accounts  are  cred- 
ited vi'ith  the  value  of  the  old  material  as 
fast  as  it  comes  in.  Maintenance  of  way 
scrap  that  has  accumulated  during  the 
month  at  the  section  tool  houses  is 
picked  up  by  the  store  department  sup- 
ply cars.  Scrap  brass  is  delivered  by  the 
mechanical  department  with  a  credit  tick- 
et for  each  delivery.  On  receipt  of  the 
scrap  brass  at  the  storehouse  it  is 
weighed,  graded  and  put  into  bins  which 
are  under  lock  and  key. 

Heavy  scrap  from  the  machine  shop 
and  all  from  the  blacksmith  and  boiler 
shops   is  loaded  onto   cars   specially   as- 


signed for  scrap  service.  Credit  tickets 
are  made  out  and  sent  to  the  store  de- 
partment, and  the  cars  are  placed  be- 
side the  scrap  bins  to  be  unloaded,  sort- 
ed and  graded,  the  credit  tickets  are 
checked  up,  the  proper  accounts  credited 
for  the  month  in  which  the  delivery  was 
made.  In  this  way  no  scrap  is  left  scat- 
tered around  the  shops  or  the  grounds. 

The  section  men  have  been  educated 
to  sort  out  the  different  kinds  of  scrap, 
so  that  when  the  supply  car  comes  all 
maintenance  of  way  scrap,  except  old 
rails,  is  quickly  weighed,  and  the  credit 
tickets  made  in  duplicate  are  OK'd  by 
the  section  foreman  and  the  supply  car 
man;  one  goes  to  the  division  superin- 
tendent and  the  other  to  the  storekeeper. 
In  this  way  no  misunderstanding  or  con- 
fusion arises.  The  store  department  in- 
sists that,  as  far  as  practicable,  old  tools 
shall  be  turned  in  as  scrap  when  new 
ones  of  the  same  kind  are  issued. 

To  handle  scrap  economically,  a  suit- 
able set  of  bins  should  be  provided,  and 
the  speaker  recommended  that  the  floor 
of  the  bins  should  be  on  a  level  with 
the  deck  of  cars,  and  the  bins  should  be 
made  of  ample  capacity.  The  bins  on 
the  Great  Northern  are  600  ft.  long  by 
38  ft.  wide,  which  includes  a  platform  on 
one  side  8  ft.  wide  on  which  is  placed  a 
standard  gauge  track  for  the  operation 
of  push  cars,  which  are  used  for  con- 
veying the  different  kinds  of  scrap  to  the 
proper  bins.  On  this  platform,  in  front 
of  the  bins,  are  two  track  scales  on  which 
is  weighed  the  scrap  in  the  push  cars. 
On  the  opposite  side  of  the  bins  there  is 
a  track  where  cars  are  placed  for  loading 
scrap  when  it  has  been  sold.  There  is 
no  platform  on  that  side  and  consequent- 
ly there  is  no  lost  ground  to  travel  over 
in  loading  up,  and  the  whole  forms  a 
handy   and   economical   arrangement. 


sued  from  a  hive.  He  has  also  kept  time 
on  the  absence  of  the  whitened  bees. — 
Chicago  News. 


Fast  Time  for  Bees. 

There  is  a  bee  ranch  with  more  than 
a  million  bees  in  the  heart  of  one  of 
the  densest  residence  districts  of  San 
Francisco.  It  is  owned  by  Philip  Prior, 
principal  of  a  public  school,  and  is  in  the 
little  back  yard  of  his  home.  For  ten 
years  he  has  kept  his  bees  there,  has 
harvested  about  a  third  of  a  ton  of  honey 
each  season,  and  has  been  at  no  expense 
for  food  for  his  interesting  and  indus- 
trious pets. 

Although  it  is  a  distance  of  two  and  a 
half  miles  from  the  Prior  bee  ranch  to 
Golden  Gate  Park,  the  Prior  bees  make 
the  trip  there,  collect  loads  of  honey 
and  get  back  to  the  hive  in  two  minutes, 
making  a  bullet-like  flight  at  the  sur- 
prising rate  of  150  miles  an  hour. 

Mr.  Prior  has  demonstrated  this  by 
having  an  observer  watch  certain  bee- 
favored  places  in  the  park,  and  exactly 
timing  the  arrival  there  of  bees  he  pur- 
posely  sprinkled   with   flour   as   they   is- 


Baltimore   &   Ohio  Improvements. 

President  Murray,  of  the  Baltimore  & 
Ohio  Railroad,  has  an  aggressive  policy 
and  believes  that  to  give  the  public  the 
best  facilities  results  in  the  most  success- 
ful operation  of  a  railroad  system.  Hav- 
ing spent  over  $100,000,000  during  the 
past  seven  years  in  reducing  grades,  tak- 
ing out  curves,  laying  new  track  and' 
improving  terminals,  it  has  been  decided 
to  provide  up-to-date  stations  at  many 
of  the  small  places  along  lines  of  the 
road. 

The  erection  of  sixty  new  stations  and 
the  building  of  extensions  to  ten  others 
has  been  authorized  at  an  aggregate 
expenditure  of  about  $80,000.  The  cost 
of  each  improvement  will  range  from 
$250  to  $1,500.  The  new  stations  will 
be  located  at  different  points  along  lines 
of  the  road  where  box  cars  and  worn 
out  old  buildings  have  been  in  use.  A 
number  of  them  will  be  combined  freight 
and  passenger  stations,  and  others  will 
be  used  exclusively  for  handling  freight. 
Some  are  in  course  of  construction  and 
contracts  for  others  will  soon  be  award- 
ed.   

To  Control  Trains  by  Telephone.     . 

An  ingenious  system  of  keeping  con- 
trol of  trains  by  telephone  has  been 
patented  by  Edward  Rowe,  a  resident 
of  Pennsylvania.  We  believe  that  the 
proper  way  to  control  trains  is  by 
block  signals,  but  it  is  interesting  to 
read  how  some  people  propose  per- 
forming  the   same   functions. 

The  Rowe  system  consists  of  a 
telephone  in  the  engine  cab  and 
in  the  office  of  the  block  oper- 
ator. The  office  telephone  is  con- 
nected at  all  times  with  a  wire  run- 
ning from  one  end  of  the  block  to  thfr 
other  on  the  telegraph  poles.  At  quar- 
ter mile  intervals  contact  rails  are 
placed  on  the  ties  just  outside  the  road- 
way rails.  These  contact  rails  art 
blocks  of  wood  with  a  sheet  steel  or 
iron  covering.  They  are  connected  with 
the  wire  on  the  poles.  The  engines  are 
equipped  with  a  telephone  instrument 
with  the  wires  leading  to  a  brush  on  the 
outside  of  the  engine,  so  placed  as  to- 
run  on  the  contact  rails. 

As  the  engine  passes  each  contact  rail' 
the  contact  is  recorded  on  an  indicator 
in  the  operator's  office  and  shows  how 
far  the  train  has  progressed.  If  the 
operator  desires  to  talk  to  the  engi- 
neer, all  that  is  needful  is  for  him  to 
switch  on  a  stronger  current,  which 
will  ring  the  bell  of  the  telephone  in- 
strument in  the  cab.  The  engineer 
will  stop  his  train  and  back  up  to  the 
contact  rail,  when  he  can  talk  to  the 
operator.  It  is  possible  also  for  him  to 
lift  the   telephone   instrument   from   its 
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hooks  and  carry  it  to  the  nearest  con- 
tact rail,  in  case  the  engine  should  bi- 
disabled.  The  failure  of  the  contacts  to 
be  recorded  in  due  time  would  mean, 
barring  the  ordinary  chance  for  the 
electric  apparatus  being  out  of  repair, 
that  an  accident  had  happened.  It 
would  then  be  possible  for  the  operator 
to  catch  any  oncoming  train  inside  of 
a  qunrter  of  a  mile  and  avoid  accident. 


Motive    Power    Men    and    Duties. 

We  have  noticed  for  years  that  when 
Robert  Quayle,  superintendent  of  mo- 
tive power  of  the  Chicago  &  North- 
western Railway,  rises  to  speak  he  al- 
ways has  something  tr'  say  that  is 
worth  listening  to  and  worth  reporting. 
Some  one  has  been  kind  enough  to 
send  us  a  copy  of  The  Iowa  Engineer, 
containing  an  address  delivered  by  Mr. 
Quayle  on  Motive  Power,  and  our  only 
regret  is  that  its  length  prevents  us 
from  sharing  with  our  readers  the 
whole  enjoyment  we  derived  from  read- 
ing it. 

The  first  portion  of  the  address  was 
devoted  to  telling  about  the  progress 
made  by  the  Chicago  &  Northwestern 
Railway,  then  Ke  discussed  present  rail- 
way equipment  with  that  of  thirty  years 
ago;  the  effects  of  increased  tonnage; 
the  shopman's  work  and  how  small 
savings  count;  economy  of  standardiz- 
ing machinery;  consumption  of  fuel, 
with  various  prospects  of  its  reduction; 
safety  appliances  and  other  topics. 
Then  he  went  on : 

In  1874  we  used  to  think  our  freight 
trains  were  running  at  a  very  high  rate 
of  speed  if  they  were  making  15  miles, 
and  our  passenger  trains  were 
scheduled  at  about  20  miles  per  hour. 
To-day  our  freight  trains  frequently 
make  twice  the  speed  our  passenger 
trains  used  to  make,  and  our  passenger 
trains  are  scheduled  anywhere  from  40 
to  60  miles  per  hour,  which  means,  in 
order  that  the  schedule  time  may  be 
made,  where  conditions  are  favorable, 
that  we  must  often  make  70  or  more 
miles  per  hour,  to  make  the  time.  This 
increased  speed  is  due  to  the  desire  of 
the  American  people  to  "get  there," 
and  they  are  constantly  demanding  of 
the  railroad  companies  a  faster  service, 
and  these  new  conditions  demanded  by 
the  public  have  only  been  made  possi- 
ble by  the  use  of  the  quick  action  and 
high  speed  brakes,  and  every  car  and 
engine  of  the  train  braked. 

The  motive  power  departments  to- 
day, particularly  those  that  have  a  large 
suburban  service  to  conduct,  will  have 
to  consider,  no  doubt,  in  the  future, 
the  problems  of  steam  vs.  electric  lo- 
comotives or  gasoline  locomotives, 
which  are  becoming  quite  a  feature  in 
transportation  circles,  and  the  motive 
power  man  that  is  not  alive  to  these 
subjects    to-day    will     wake     up     some 


morning  to  find  that  he  is  a  back  num- 
ber. This  presents  a  very  large  field 
to  the  mechanical  and  electrical  engi- 
neer, and  while  the  electric  service  is 
still  in  its  infancy,  and  largely  experi- 
mental, llie  electric  interurban  lines 
have  proved  beyond  a  doubt  in  the  last 
few  years,  the  success  of  operating 
good  sized  trains  electrically  over  long 
distances.  The  gasoline  engine,  as  ap- 
plied to  interurban  service,  is  a  new 
feature,  and  is  not  yet  developed,  but 
is  being  considered  by  some  of  the  rail- 
roads throughout  the  country,  and  we 
will  watch  with  interest  the  develop- 
ment of  this  type  of  motor  for  light 
suburban   and   branch   line   service. 

Other  matters  are  before  us,  not  the 
le;ist  important  being  the  locomotive 
terminal.  Thirty  years  ago  the  total 
length  of  the  locomotives  in  service 
was  from  40  to  45  ft.  over  all.  This,  you 
can  see,  means  that  our  terminals  have 


while  to-day  the  cars  they  are  building 
vary  anywhere  from  30  tons  to  50  tons. 
It  used  to  be  the  practice  that  every 
man  would  have  a  regular  engine,  and 
the  engine  remained  at  the  terminal 
until  the  engineer  and  fireman  assigned 
to  that  engine  had  sufficient  rest,  and 
were  ready  to  go  out  again.  To-day  it 
is  not  a  good  thing  to  keep  engines 
waiting  for  men,  as  there  is  too  much 
money  invested  in  them,  and  that 
amount  of  capital  has  to  be  kept  mov- 
ing all  the  time,  in  order  that  we  may 
be  able  to  get  returns  from  the  money 
invested.  Therefore,  when  the  engine 
comes  in,  it  is  the  business  of  the 
roundhouse  foreman  to  see  to  it  that 
the  fire  in  the  tire  box  is  properly  clean- 
ed, that  the  engine  has  coal,  sand  and 
V,  ater,  and  that  all  necessary  repairs 
are  made,  and  the  engine  turned  round 
and  started  out  just  as  quickly  as  they 
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to  be  changed  to  meet  the  new  con- 
ditions, when  you  will  understand  that 
the  modern  locomotives  of  to-day  range 
from  70  to  75  ft.  over  all.  Without 
giving  this  any  consideration  you  will 
see  at  once  that  this  means  new  engine 
houses,  also  new  turntables.  It  means 
longer  storage  tracks  outside,  and  when 
you  consider  that  the  locomotives  of 
30  years  ago  took  but  five  to  six  tons 
of  coal,  and  that  now  we  have  to  put 
on  from  10  to  14  tons  of  coal,  it  will 
be  apparent  that  our  coaling  facilities 
have  changed  very  materially,  and  in 
considering  the  future,  we  are  con- 
stantly asking  ourselves  the  question: 
"Will  the  growth  in  the  next  30  years 
be  equal  to  the  growth  of  the  last  30 
years?"  and  at  the  period  of  which  I 
speak,  it  might  be  well  to  call  attention 
to  the  cars,  which,  at  that  time,  were 
not  able  to   carry  more  than   ten  tons. 


are  called  for  bj'  the  operating  depart- 
ment. 

The  roundhouse  foreman  is  a  very 
busy  man,  particularly  where  he  has 
100  or  more  engines  coming  into  his 
terminal  every  day. 

It  is  his  duty  to  see  that  every  en- 
gine is  properly  inspected  and  that 
whatever  repairs  are  reported  by  the 
inspector  and  locomotive  engineer  who 
brought  the  engine  in,  are  properly 
made,  and  the  engine  put  in  safe  run- 
ning condition  to  make  the  next  termi- 
nal, at  least. 

It  is  also  his  duty  to  keep  the  master 
mechanic  advised  of  the  condition  of 
the  engine,  so  that  the  master  mechanic 
may  make  arrangements  with  the 
proper  official  whose  duty  it  is  to  see 
that  the  engines  are  placed  in  the  shops 
for  general  repairs,  after  they  have 
made  sufficient  mileage,  or  at  least  know 
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that  the  engines  are  in  such  condition 
as  not  to  warrant  keeping  them  in  ser- 
vice any  longer. 

It  is  the  duty  of  the  master  mechanic 
of  each  division  to  forward  to  the  as- 
sistant superintendent  of  motive  power, 
a  condition  report  of  the  locomotive 
that  he  intends  to  send  into  the  shops, 
with  the  mileage  of  the  engine  given. 
Each  shop  should  have  a  schedule  of 
time  that  the  engine  should  be  in  un- 
dergoing the  needed  repairs.  If  the 
engine  needs  heavy  or  general  repairs, 
or  new  fire  box  and  general  repairs, 
each  shop  should  have  a  fixed  time  in 
which  this  work  is  to  be  finished,  and 
every  department  in  the  shops  should 
be  acquainted  with  the  date  that  the 
engine  comes  in,  the  length  of  time 
the  engine  is  to  be  in,  and  the  date  the 
engine  is  expected  to  be  out,  so  that 
the  head  of  each  department,  then,  will 
know  when  he  must  have  all  the  work 
he  will  have  to  do  for  that  locomotive 
completed,  and  the  locomotive  finished 
within  the  specified  time. 

To  accomplish,  however,  the  best  re- 
sults in  our  shop  practice,  it  is  neces- 
sary that  the  shop  foremen  should  be 
thoroughly  organized,  and  that  each 
man  should  know  all  about  the  system 
or  systems  introduced,  and  should  be 
made  familiar  with  the  needs  of  every 
other  department  by  frequent  meetings 
with  the  superintendent  of  the  shops, 
and  when,  by  this  means,  every  shop 
foreman  knows  the  requirements  of 
every  other  foreman,  it  makes  him  a 
better  man  in  his  own  department,  and 
a  better  man  so  far  as  the  total  results 
are   concerned. 

It  is  good   practice,   at   the   meetings 
of  the   foremen,   to   discuss  with   them 
their   methods    of   doing   work,   and   it 
should   be  the   duty   of  one   or  two  of 
the  officials  to  constantly  look  up  new 
and    improved    methods    and    new    and 
improved  machinery,  in  order  that  they 
may    keep    abreast    of    the    times,    and 
this   can   be   done   best   by   the   official 
v.'hose   duty   it   is   to   watch   that   kind 
of  work,  not  only  to  read  all  the  cur- 
rent  literature   bearing    on    such    sub- 
jects of  to-day,  but  he  should  visit,  fre- 
quently,  the   progressive   shops   of  the 
country,  and  see  what  the  best  practice 
is  in  every  department,  and  then  intro- 
duce  that  practice   to   the   head   of  his 
shop     at     headquarters,     and     see     if, 
through   the   intelligence   they   have   in 
these    shops,   they   cannot   improve    on 
the  best  practice  of  other  shops,  then 
to  bring  in  the  foremen  and  master  me- 
chanics of  outside  points  to  headquar- 
ters and  show  them  what  we  have  that 
is    new,    and    encourage    them    to    go 
back  to  their  respective  shops  and  im- 
prove on   that,   and   in   this   way   there 
is    a   spirit   of   friendly    rivalry    estab- 
lished which  the  company  gets  the  ben- 
efit of. 

There   is   more   to  be   gained   by   the 


education  of  each  man  in  charge  of 
each  shop  than  is  at  first  thought  pos- 
sible. Master  mechanics  and  others 
who  have,  by  years  of  experience, 
forged  their  way  to  the  front  are  some- 
times inclined  to  think  that  the  young 
man  should  grasp  the  situation  and  ac- 
complish just  as  much  as  the  man  who 
has  had  20  or  30  more  years  of  experi- 
ence, and  he  does  not  stop  to  think  that 
he,  as  master  mechanic  of  the  di- 
vision, should  encourage  the  young 
man  by  pointing  out  to  him  the  many 
ways  wherein  the  young  man  could 
make  improvement.  Sometimes  by  ask- 
ing a  single  question  :  "Why  do  you  do 
this  work  in  this  manner?"  and  follow 
up  his  reply  by  asking  another  ques- 
tion: "Can  you  not  think  of  a  better 
way  of  doing  this;  a  way  that  will  get 
out  more  work  with  the  same  man  and 
the  same  tools  in  the  same  time?" 
This  will  set  the  young  man  to  think- 
ing, and  it  is  only  as  we  get  men  to 
thinking  can  we  expect  to  get  improved 
results. 

You  know  that  as  individuals  we  get 
into  ruts  and  unless  somebody  takes 
us  by  some  means  and  lifts  us  out  of 
the  rut,  we  are  liable  to  continue  there, 
and  it  would  be  the  duty  of  every  mo- 
tive power  official  to  have  every  other 
man  under  him  consider  the  ruts  we  are 
in  to-day,  and  how  we  can  get  out 
of  them,  and  in  getting  out  of  them  ac- 
complish more  for  the  company  we 
serve. 

After    all,    the    personal    equation    of 
the  mechanical  staff  on  a  large  railroad 
is   not  much  unlike  the  young  men   in 
our   State   institutions   of   learning.     It 
is   apparent   to    you    that    young    men 
come  to  this  school  with  a  view  of  ex- 
tending their  knowledge,    and    thereby 
enhancing  their  value,  but  after  all,  is  it 
not  a  fact  that  it  is  not  knowledge  that 
enhances  their  value,  but  the  proper  ap- 
plication of  that  knowledge  to  the  work 
that    they    have    in    hand?      Therefore, 
the  successful  man  of  to-day  in  railroad 
life   as   in    commercial    or    educational 
life    is   the   man   who   is   competent   to 
get  out  of  the  men  that  are  working  with 
him    the   very   best   that   the   men    are 
capable  of  giving.     We  need  men  who 
can    carry    a    message    to    Garcia.     To 
you  that  needs  no  further  explanation. 
You  young  men  are  laying  the  foun- 
dation  stones  of  a  superstructure  that 
will  be  what  you  make  it.     When  you 
f/i!l   have   finished  your   education  you 
will  only  have  laid  the  foundation,  and 
after  you  leave  the  college  halls  and  go 
out  into  the  world  and  are  thrown  upon 
your  own  resources,  you  will  then  have 
to  build  the  superstructure,  and  it  will 
entirely  depend  upon  how  you  use  the 
Jcnowledge  3'ou   have  gained   here,  and 
how   you    will    appropriate    it    to    your 
own    good   as   to   the   results   that   you 
will  obtain  for  yourselves  as  individu- 
als, bearing  in   mind  that    to    be    suc- 


cessful you  must  consider  that  your 
time  must  not  be  wasted;  that  your  ef- 
forts must  be  on  intelligent  lines;  that 
your  aims  and  ideals  must  be  high,  and 
then  put  forth  with  all  your  might  your 
every  effort  to  reach  those  ideals. 


Gasolene  Cars  for  Surface  Railroads, 

A  statement  is  going  the  round  of 
the  general  press  to  the  effect  that  the 
.American  Locomotive  Company  is  build- 
ing one  of  the  promised  revolutionary 
locomotives.  The  paragraph  usually 
reads: 

"The  American  Locomotive  Company 
will  build  the  trucks  and  frame  work 
of  the  first  of  the  new  style  of  internal 
combustion  locomotives  which  is  to  be 
assembled  at  the  Corliss  works  of 
Providence,  R.  I.  The  General  Electric 
Company  will  supply  the  electrical  parts. 
This  new  engine  is  fireless,  smokeless 
and  uses  no  water  or  coal.  A  combina- 
tion of  compressed  air,  fuel-oil,  and  elec- 
trical power  produces  the  motive  power. 
It  is  being  built  for  the  Southern  Pa- 
cific, for  test  purposes,  and  if  success- 
ful may  revolutionize  locomotive  con- 
struction. The  designers  claim  that  this 
engine  can  haul  a  2,000  ton  train  from 
New  York  to  San  Francisco  without  a 
stop." 

The  fire  causing  all  this  smoke  is  that 
the  American  Locomotive  Company's 
engineers  are  working  on  the  designs  of 
an  internal  combustion  locomotive  for 
surface  railway  short  trip  business,  but 
the  scheme  is  yet  in  embryo.  The  idea 
is  to  design  a  powerful  gasolene  motor 
car  that  can  be  used  either  as  a  power 
for  hauling  othe'r  cars  or  for  carrying 
a  load  of  passengers  as  trolley  cars  do. 
We  believe  that  a  motor  car  of  this  kind 
could  be  made  which  would  be  very  use- 
ful where  passenger  traffic  is  light. 


For  several  years  past  a  considerable 
part  of  the  coal  used  by  the  Philadel- 
phia &  Reading  Railroad  has  been  bitu- 
minous coal.  Orders  have  now  been 
issued  by  President  Baer  to  return  to 
the  exclusive  use  of  anthracite.  This 
move  has  come  about  through  the 
small  sizes  of  anthracite  having  become 
a  glut  upon  the  market. 


In  a  composition  written  by  a  little 
school  girl  in  Boston,  she  says:  "In 
beginning  a  railway  journey,  you  have 
to  get  a  ticket,  which  is  a  piece  of 
paperj  and  you  give  it  to  a  man  who 
cuts  a  hole  in  it  and  lets  you  pass 
through." 

"Man  is  like  an  ash  can,"  says  a 
school  boy's  piece.  "He  standeth  forth 
in  the  morning  light,  strong  and  full 
of  grit.  And  Fate,  the  garbage  man, 
cometh  along  and  emptieth  him  to  the 
winds,  and  rendeth  him  in  divers  places 
and  chucketh  him  into  the  gutter." 
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New   Franklin   Air   Compressor. 

Our  illustration  shows  one  of  the  air 
compressors  recently  furnished  to  the 
Pennsylvania  Railroad  lor  their  new 
shops  at  Altoona,  Pa.  The  compres- 
sors have  compound  steam  and  com- 
pound air  cylinders,  and  are  designed  to 
run  non-condensing  with  a  boiler  pres- 
sure of  100  pounds.  The  high  and  low 
ipressure  steam  cylinders  are  11  ins.  and 
20  ins.  in  diameter,  respectively,  and  the 
air  cylinders  are  11  ins.  and  18  ins.  with 
a  stroke  of  24  ins.  The  capacity  of  each 
compressor  is  700  cu.  ft.  of  free  air  at 
a  speed  of  100  revolutions  per  minute. 

All  bearings  are  of  large  proportions, 
a  fact  which  will  be  appreciated  by  those 
who  have  had  experience  with  air  com- 
pressors. All  the  bearings  are  provid- 
ed with  removable  shells  or  bronze 
bushings  having  provision  for  taking  up 
wear. 


pressure  cylinder,  down  to  the  tempera- 
lure  of  the  atmosphere.  This  intercool- 
cr  being  self-contained  can  be  placed 
in  any  desired  location. 

Owing  to  the  small  diameter  of  the 
cylinders  and  the  long  stroke,  the  per- 
centage of  clearance  in  air  and  steam 
cylinders  is  small,  resulting  in  high  ef- 
ficiency and  economy  of  steam. 

The  governor  is  furnished  with  a  reg- 
ulator which  brings  the  machine  to  a 
stop  when  receiver  pressure  has  reached 
the  desired  amount.  The  governor  au- 
tomatically starts  the  compressor  upon 
a  slight  drop  in  receiver  pressure.  The 
governor  is  also  supplied  with  a  safety 
stop  which  acts  in  case  of  acciflent  to 
the  governor  belt.  A  rigid  box-section 
sole  plate  extends  under  the  four  cyl- 
inders to  which  they  are  securely  dow- 
eled.    This   feature  is  a  help  in   setting 


probably  be  president,  Isador  Strauss 
vice-president,  and  Mr.  De  Forest  chair- 
man of  the  executive  committee.  Be- 
sides Mayor  McClellan,  who  will  be  an 
ex-officio  member,  the  trustees  will  be 
Messrs.  De  Forest  and  Strauss,  John 
W.  Arbuckle,  Alfred  T.  White,  Myles 
Ticrncy,  Charles  S.  Brown,  Dr.  E.  R, 
L.  Gould,  W.  S.  Hawk,  Charles  A. 
Moore,  George  E.  Gordon,  John  S. 
Phipps,  and  Charles  Stewart  Smith. 
Four  of  the  trustees,  Messrs.  De  For- 
est, White,  Tierney,  and  Brown,  were 
members  of  the  New  York  State  Tene- 
ment House  Commission  of  1900,  which 
framed  the  present  law.  Dr.  Gould  is 
president  of  the  City  and  Suburban 
Homes    Company,    which    builds    model 

tenements.      

Didn't  Know  What  Struck  Him. 
He  was  hanging  rather  limp  over  the 
rail   of  a   New  York   Subway  car,   malc- 
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The  steam  cylinders  are  provided  with 
Meyer  adjustable  cut-off  valves,  and  the 
main  steam  valves  are  double,  ported, 
thus  admitting  of  short  ports  and  small 
clearance.  The  high  and  low  pressure 
main  steam  valves  are  efficiently  bal- 
anced. 

Both  air  cylinders  are  provided  with 
mechanically  operated  inlet  valves  of  the 
Corliss  type,  which  are  placed  in  cylin- 
der heads  admitting  of  close  clearance 
and  large  port  area  with  consequent  free 
admission  of  air.  These  valves  are  ac- 
tuated by  the  steam  cut-off  eccentrics, 
so  that  four  eccentrics  drive  both  steam 
and  air  valves. 

The  discharge  valves  are  of  the  pop- 
pet type,  the  valves  proper  being  cup 
shaped,   pressed  out   of  sheet   steel. 

An  intercooler  is  provided,  which 
cools  the  air  after  compression   in  low 


the  machine  and  in  maintaining  its  align- 
ment. 

Further  information  may  be  obtained 
from  the  Chicago  Pneumatic  Tool  Com- 
pany, makers  of  the  machines,  either  at 
their  ofifices  in  the  Fisher  Building.  Chi- 
cago, or  at  95  Liberty  street.  New  York. 


To  Erect  Model  Tenement  Houses. 

In  London  and  other  large  European 
cities  certain  rich  persons  have  ef- 
fected great  good  in  the  congested  dis- 
tricts by  erecting  improved  tenement 
buildings  a  live  charity  that  has  been 
engaged  in  very  rarely  in  America.  We 
are  pleased  to  learn  that  Henry  Phipps, 
the  rich  Pittsburgh  steel  maker,  has 
planned  to  give  $1,000,000  for  the  erec- 
tion of  improved  tenements.  It  is  Mr. 
Phipps'  purpose  to  form  an  organiza- 
tion   to    carry   out   the   work.      He    will 


ing  a  strenuous,  overworked  effort  to 
expectorate.  That  he  had  imbibed  too 
freely  of  the  beverage  which  made  k 
certain  western  city  famous,  was  quite 
evident.  He  was  equally  oblivious  of  the 
close  proximity  of  the  highly-charged 
third  rail  and  the  fact  that  moisture  is 
a  good  conductor  of  the  electric  cur- 
rent. The  thick  saliva  hung  pendulum- 
like  from  the  mouth  of  the  intoxicated 
man,  and  finally  came  in  contact  with  the 
third-rail.  The  result  was  magical.  A 
bright  blue  thread  of  flame  traversed  the 
pendulum,  striking  the  inebriated  man 
square  in  the  mouth.  The  shock  dumped 
him  in  a  heap  on  the  platform.  He  was 
dazed,  but  instantly  sobered.  As  the 
guard  assisted  him  to  his  feet,  he  spat 
out  several  teeth  and  mumbled  something 
about  not  remembering  "drinkin'  that 
blue   stuff  with  teeth   in  it." 
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Hard  Thinking. 

I  have  often  wondered  if  the  royal 
roads  to  learning  mechanical  trades, 
which  are  so  numerous  now  a  days,  can 
dispense  with  the  "horse  sense"  that 
used  to  help  men  over  the  difficulties 
presented  by  inferrior  tools  and  few  of 
them.  It  should  be  the  province  of 
colleges  and  especially  technical  schools, 
so  to  train  the  minds  of  their  students, 
that  not  relying  on  the  theories  or 
formulas  alone,  they  will  so  use  them 
in  connection  with  thought  that  they 
shall  become  aids  only  in  the  accom- 
plishment of  what  has   to  be  done. 

There  is  no  education  that  can  supplant 
thinking  in  the  making  of  a  successful 
engineer.  To  think  out  a  problem 
is  the  only  true  way  to  successfully 
solve  it.  Do  the  elaborated  conven- 
iences for  performing  every  mechanical 
operation  give  the  same  scope  to  the 
thinking  faculties  that  devising  means 
to  accomplish  our  end  did?  The  man- 
ufacturer has  benefited  from  the  in- 
crease of  tools,  but  the  workman  has 
lost.  Nothing  of  experience  can  ever 
take  the  place  of  hard  thinking.  The 
contribution  of  schools,  laboratories,  li- 
braries, lectures  and  manual  practice 
will  be  most  valued  when  supplemented 
by  hard  thinking. 


Thieves   Trying   to    Rob   Through   the 
Panama  Canal. 

If  any  of  our  readers  happen  to  see 
a  newspaper  advertisement  reading, 
"Wanted :  Men  for  the  Panama  Canal," 
they  will  better  refrain  from  spending 
$1.00  in  the  attempt  to  secure  such  a 
job.  There  are  a  certain  class  of  har- 
pies who  are  pretending  to  be  agents 
for  securing  men  to  work  on  the  Pana- 
ma Canal.  Their  first  requirement  is 
a  registration  fee  of  $5.00  from  every 
applicant.  When  the  Government  wants 
men  to  go  to  the  Panama  Canal,  there 
will  be  no  mistake  concerning  the  in- 
ducements offered.  People  will  not 
have  to  pay  any  money  to  register. 
The  same  may  be  said  about  the  Pana- 
ma Railroad  Company.  A  gang  of  very 
enterprising  thieves  is  working  up  this 
means  of  obtaining  money  under  false 
pretenses  in  New  York  City  and  we 
are  sorry  to  learn  that  they  have  found 
that  kind  of  swindling  to  be  quite  re- 
munerative. 


The  4-4-2  Type  Popular  Abroad. 
A  good  example  of  how  the  locomo- 
tive nomenclature  which  we  use  on 
this  side  of  the  big  pond  is  becoming 
popular  in  Great  Britain  may  be  found 
in  the  fact  that  the  London  Chronicle 
describes  the  fine  engines  which  work 
the  "Scotsman"  express  as  belonging 
to  the  "Atlantic"  type.  This  train 
leaves  Kings-cross  station  in  London 
at  10  A.  M.  and  makes  the  first  part  of 


the  trip  to  Edinburgh  in  a  run  to  Donr 
caster,  156J4  miles,  at  the  rate  of  about 
60  miles  an  hour.  These  4-4-2  engines 
have  a  total  heating  surface  of  2,500  sq. 
ft.  and  driving  wheels  78  ins.  in  diam- 
eter. 

On  the  Chemin  de  Per  du  Nord 
(Northern  Railway  of  France)  our 
English  contemporary  speaks  of  a  run 
made  from  Amiens  to  Paris,  a  distance 
of  82  miles,  in  80  minutes.  The  engine 
doing  this  was  an  "Atlantic"  type  built 
after  designs  by  the  well-known 
French  engineer,  M.  de  Glehn,  who,  by 
the  way,  is  of  English  birth.  It  is  a 
similar  engine  to  this  one  which  the 
Great  Western  Railway  of  England 
have  had  built  for  trial  upon  their  lines. 
The  de  Glehn  engine  is  a  compound 
with  2,325  sq.  ft.  of  heating  surface  and 
8oV2-in.  driving  wheels.  The  foreigner 
is  called  "La  France"  and  is  compet- 
ing against  a  fine  specimen,  the  "Al- 
bion," turned  out  of  the  Great  Western 
company's  locomotive  shops  at  Swin- 
don.   

Train  Assailed  by  a  Rhinoceros. 

A  collision  recently  occurred  on  the 
Uganda  Railway,  British  East  Africa, 
that  would  be  possible  nowhere  else  on 
earth.  A  huge  bull  rhinoceros  rushed 
out  of  the  bush  and  charged  at  full  speed 
the  so-called  "up-mixed"  train,  which 
was  slowing  down  as  it  approached  the 
station  Sultan  Hamoud,  218  miles  from 
Mombasa.  The  train  was  stopped,  and 
the  "rhino"  was  discovered  about  100 
yards  down  the  track.  Slowly  he  re- 
turned to  the  jungle,  and  was  lost  to 
sight.  He  did  not  escape  unharmed,  for 
pieces  of  his  thick  skin  were  found  ad- 
hering to  the  train,  but  the  fierceness 
of  his  assault  smashed  the  engine  step 
and  splintered  the  inch  and  a  half  foot- 
board of  the  first  carriage. 

A  rhinoceros  is  an  animal  that  once 
ruined  the  faith  of  a  little  Sunday  school 
boy.  While  the  menagerie  procession 
was  passing  through  the  town  the  rhi- 
noceros opened  his  dreadful  mouth.  The 
boy  exclaimed:  "Mamma,  did  God  make 
that  thing?"  "Yes,  my  son,"  was  the  re- 
ply. "Keep  still."  "Well,"  protested 
the  boy,  "if  God  made  that  thing  I'm  not 
going  back  to  Sunday  school." 


Station  Loafer  Causes  Murderous 
Collision. 

A  striking  instance  of  how  railway 
companies  are  sometimes  saddled  with 
the  ignomy  and  cost  of  train  accidents 
was  well  illustrated  last  Christmas  morn- 
ing. On  the  St.  Louis  Division  of  the 
Southern  Railway  there  is  a  small  sta- 
tion called  Brown's  Crossing,  which  is 
sometimes  used  as  a  meeting  point.  On 
Christmas  morning  this  agent  had  re- 
ceived orders  to  hold  No.  i,  an  east- 
bound  train,  and  had  set  the  red  signal 
for  the  train  to  stop.     As  the  train  was 


nearing  the  station,  the  agent  went  along 
the  platform  to  look  after  some  baggage, 
andwhile  he  was  away  a  meddling  loafer 
pulled  the  signal  connection,  changing 
red  to  white.  The  engineer  seeing  the 
clear  signal  ran  past  without  stopping 
and  had  a  butting  collision  with  the  pas- 
senger train  that  he  was  to  meet  on  the 
hold  order.  The  result  was  nine  persons 
killed  and  about  20  injured,  some  of  them 
very  severely. 

That  loafer  who  turned  the  signal 
ought  to  pass  the  remainder  of  his  days 
in  a  prison  cell,  but  the  chances  are  that 
he  will  escape  proper  punishment  so  that 
irresponsible  idiots  may  do  likewise. 
Many  railway  stations  are  infested  with 
lazy  loafers  whose  hands  are  never  out 
of  mischief  or  pilfering.  Their  presence 
at  such  places  is  a  menace  to  life  and 
property.  There  is  too  much  important 
mechanism  about -the  stations  and  on 
track  nowadays  to  have  people  lounging 
about  who  cannot  keep  their  hands  off. 
If  unauthorized  persons  were  strictly 
kept  off  tracks  and  out  of  station  houses 
there  would  be  much  fewer  accidents 
charged  against  American  railway  com- 
panies. The  voices  of  public  opinion 
are  ready  enough  to  shout  blame  against 
railway  companies  when  accidents  hap- 
pen; but  they  are  persistently  mute  and 
hard  to  rouse  when  called  upon  to  help 
in  establishing  methods  of  prevention. 


Interstate  Commerce  Commission  Asks 
More    Power. 

The  annual  report  of  the  interstate 
commerce  commission,  aside  from  its 
statistical  featilres,  is  a  plain  statement 
of  the  evils  and  injustice  of  the  present 
system  of  railway  management  in  the 
United  States. 

The  report  shows  the  inadequacy  of 
present  laws.  It  shows  the  wrongs 
worked  to  shippers  under  the  private 
freight  car  system.  It  shows  the  injus- 
tice resulting  from  terminal  railroads 
owned  or  controlled  by  favored  ship- 
pers. 

The  exactions  of  the  railway  and  th« 
helplessness  of  the  shipper  are  brought 
out  in  marked  contrast,  and  the  remedy 
is  plainly  stated.  The  report  declares, 
in  so  many  words,  that  Congress  should 
give  the  Interstate  Commerce  Commis- 
sion power  to  fix  joint  through  rates 
over  connecting  and  continuous  lines. 


"Go  on  with  your  blasted  old  train; 
you  can't  kill  me!"  shouted  a 
Gloucester  man,  as  he  crawled  out  of 
a  snowbank,  to  the  engineer  of  an  ex- 
press that  had  struck  him.  That  was 
his  first  thought.  Perhaps  he  will  wish, 
after  he  has  been  seen  by  a  lawyer,  that 
he  had  thought  twice  before  speaking. 
Under  such  conditions  it  is  always  wise 
to  remember  the  possibilities  of  a  dam- 
age suit. 


Marcli.  1905. 
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Some  Causes  of  Railway  Accidents. 
Editor: 

All  my  study  of  railway  accidents  as 
reported  in  the  United  States  and  Eu- 
rope arrives  at  precisely  the  same  con- 
clusion as  your  editorial  that: 

"Block  signals,  perfect  brakes  and 
strong  cars  will  reduce  the  fatalities  of 
collisions,  but  the  real  remedy  is  to 
cultivate  obedience  to  constituted  au- 
thority." 

In  other  words,  breaches  of  rules, 
carelessness,  recklessness  and  incompe- 
tence are  at  the  bottom  of  99  out  of 
every  100  accidents  in  railway  travel. 

But  less  than  one-quarter  of  the  ac- 
cidents charged  against  American  rail- 
ways occur  in  travel — the  vast  majority 
being  incident  to  an  industrial  pursuit. 
This  distinction  is  preserved  in  Eng- 
land and  ignored  in  America,  where  the 
totals  are  paraded  to  inflame  popular 
animosity  against  the  railways. 

I  have  not  pretended  that  mileage  is 
an  accurate  basis  for  comparing  the 
relative  possibilities  of  accidents  on 
English  and  American  railways,  except 
that  it  happens  to  represent  in  an  ap- 
proximate way  the  average  of  the  sum 
of  the  differences  between  the  passen- 
ger and  ton  mileage — in  other  words 
the  traffic  units — of  the  two  countries. 
We  carry  passengers  an  average  of  30 
miles  and  freight  an  average  of  131 
miles  in  this  country  to  seven  and  35 
miles  respectively  in  Great  Britain. 
These  two  factors  alone  represent  a  far 
greater  diflference  in  the  opportunities 
for  an  accident  than  that  existing  be- 
tween the  mileage  of  the  two  countries. 
I  notice  that  you  say  that  "mileage 
does  not  necessarily  increase  the 
chances  of  accidents,"  but  elsewhere 
you  admit  that  "running  into  an  open 
switch  is  one  of  the  most  fertile  causes 
of  fatal  accidents  in  railroad  operation." 
Switches  multiply  with  mileage;  we 
have  the  switches  necessary  to  operat- 
ing 211,000  miles  in  a  territory  of  3,000,- 
000  square  miles;  they  have  the  switches 
necessary  to  operating  only  22,000  miles 
in  a  territory  of  120,000  square  miles. 
The  difference  in  the  number  I  do  not 
know,  but  the  Interstate  Commerce 
Commission  reports  that  in  1903  we  had 
61,560  miles  of  yard  track  and  sidings, 
or  nearly  three  times  as  much  as  the 
total  single  track  mileage  of  the  Brit- 
ish roads,  and  nearly  seven  times  the 
total  of  British  sidings  (9,363  miles). 

The  trouble  with  the  accident  statis- 
tics of  the  Interstate  Commerce  Com- 
mission is  that  they  are  barren  figures 
and  are  not  directed  to  a  sincere  endeav- 


or to  ascertain  the  causes  of  those  ac- 
cidents. I  have  always  approved  of  the 
installation  of  block  signals,  but  to  be 
effective  they  should  be  attended  with 
more  exacting  discipline  and  not  a  re- 
laxation of  discipline  which  operating 
officials  report  as  the  tendency  of  their 
introduction. 

The  manual  system  is  universal  in 
England,  and  its  success  depends  on  an 
approach  to  automatic  observance  of 
rules  which  seems  impossible  with  the 
more  independent  and  venturesome 
.American  railway  employee.  This  and 
tlie    high    cost   of   labor   in    the   United 


HEATER    FOR    BOILER    CHECK. 

States  accounts  for  our  trying  to  find  a 
substitute  in  automatic  contrivances  for 
the  manual  methods  adopted  across  the 
water.  Slason  Thompson. 

Chicago,  Feb.  6,  190$. 


Automatic    Heater    for    Injector    Feed 

Pipes. 
Editor: 

During  a  recent  tour  of  roundhouses 
in  Chicago,  with  the  thermometer  be- 
low zero,  I  found  several  engines  whose 
injector  connections  were  frozen  solid 
after  the  engines  had  been  delivered  to 
the  charge  of  the  roundhouse  force. 
Primarily  the  object  of  my  trip  was  to 
find  out  what  devices  were  being  used 
to  overcome  this  vexatious  evil,  so  as 
to  give  the  readers  of  Rah-W-w  and 
Locomotive   Engineering  the  benefit  of 


any  new  wrinkles.  My  quest  was  emi- 
nently successful,  as  I  found  what  I 
went  after  on  the  Burlington,  and 
through  the  kindness  of  Mr.  Clark,  Su- 
perintendent of  Motive  Power,  was  fa- 
vored with  a  blue  print  of  the  device. 

As  shown  in  the  illustration,  the  de- 
vice can  be  applied  to  any  boiler  check 
and  operates  automatically.  In  order 
to  get  the  necessary  pressure  to  oper- 
ate the  heater,  a  small  union  stud  with 
a  3-16-in.  opening  at  the  check  end  and 
reduced  to  i-i6-in.  at  the  other  end  is 
firmly  secured  to  the  shell  of  the  check 
valve  casing  and  sufficiently  high  above 
the  check  valve  proper  to  prevent  in- 
terference. 

As  a  precautionary  measure  an  extra 
strong  steam  cock  is  secured  to  the 
stud  which  closes  communication  with 
the  heater  pipe  in  case  of  the  globe 
valve  midway  between  the  piping  be- 
coming disarranged.  From  the  globe 
valve  the  piping  leads  to  the  delivery 
pipe  below  the  check  valve.  During 
the  winter  months  when  there  is  dan- 
ger from  freezing,  both  the  steam  cock 
and  globe  valve  are  kept  open  contin- 
uously, and  when  for  any  reason  the  in- 
jector is  shut  off,  this  device,  taking  its 
pressure  at  once  from  the  boiler,  car- 
ries the  steam  and  hot  water  to  the 
delivery  and  feed  pipes.  It  also  re- 
moves one  of  the  numerous  cares  from 
the  engineer's  mind,  as  he  has  only  to 
satisfy  himself  before  starting  on  his 
trip  that  the  by-pass  valve  is  open. 

This  device  has  proved  very  satisfac- 
tory since  its  introduction  by  the  Bur- 
lington, since  its  first  failure  has  yet  to 
be  recorded. 

During  the  summer  months  the  valves 

are  closed  or  removed  from  the  engine. 

This   device,   the    Burlington    advises 

me,   is   not  patented,    and   anyone   is   at 

liberty  to  use  it.  Jos.  A.  Baker. 


Popular  Fallacies. 
Editor: 

That  a  train  composed  of  loads  and 
empties  requires  more  power  to  haul 
it  when  the  loads  are  on  the  rear  end. 

That  when  water  is  so  low  as  to  en- 
danger crown  sheet,  it  is  a  wise  plan  to 
open  throttle  wide,  and  place  lever  on 
center,  while  engine  is  standing,  until 
water  is  again  restored  to  the  desired 
level. 

That  the  forward  damper  must  be 
used  when  going  ahead,  and  the  rear 
one  when  backing  any  distance,  in  order 
to  supply  sufficient  air  under  grates  to 
insure  steaming  of  engine. 

That   the   left   side   of   engine   usually 
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■pounds  more  than  the  right  side  because 
of  engineers'  habitual  neglect  of  left 
side. 

That  engines  will  sometimes  steam 
well  for  a  few  miles,  then  steam  poorly 
•for  a  distance,  and  then  steam  all  right 
again;  all  in  the  same  trip  with  no 
change  of  fuel  or  other  conditions. 

That  under  any  conditions  engines 
will  slip  their  driving  wheels  when  steam 
is  shut  off. 

That  an  engine  after  receiving  an 
overhauling  is  not  as  good  as  before  go- 
ing to  shop  because  lever  cannot  be 
worked  so  close  to  center  as  before 
while  doing  the  same  work. 

That  it  is  an  advantage  to  have  reach 
rod  lengthened  so  engine  will  work 
stronger  with  lever  at  short  cut-off  posi- 
"tion. 

That  more  lead  is  what  is  needed  to 
make  all  engines  "smarter." 

That  leaky  steam  pipes  don't  aflfect  the 
steaming  of  engine  unless  the  blow  is 
of  sufficient  force  to  impede  the  draft 
"by  blowing  in  the  opposite  direction  to  it. 

That  flat  driving  wheels  are  caused 
by  imperfect  counterbalancing,  or  that 
depressions  on  rails  is  due  to  the  same 
cause. 

That  at  very  high  speed  the  counter- 
balance causes  driving  wheels  to  raise 
from  rail. 

That  the  practice  of  throttling  an  en- 
gine is  conducive  to  economy  or  effi- 
ciency of  service,  or  that  the  use  of  a 
full  throttle  causes  engine  to  "choke." 

That  when  an  engineer  sees  an  ob- 
struction on  the  track  he  cannot  avoid 
striking,  it  is  the  part  of  wisdom,  or  is 
the  general  practice  to  "throw  on"  full 
steam  and  increase  the  speed  so  as  to 
throw  the  object  clear,  thus  avoiding 
damage  to  or  possible  derailment  of  his 
train.  There  have  been  some  cases  of 
this  kind,  but  the  best  that  can  be  said 
of  them  is,  "All's  well  that  ends  well." 

That  boiler  explosions  are  occasion- 
ally caused  by  some  mysterious  agency, 
or  that  they  are  frequently  the  result 
of  low  water. 

That  injecting  "cold  water"  into  a 
boiler  when  water  in  boiler  is  below  the 
■crown  sheet  will  cause  a  boiler  explo- 
sion. 

Some  of  the  foregoing  fallacies  have 
taken  deep  root  in  the  lay  mind,  while 
others  have  as  yet  a  firm  hold  in  the 
minds  of  many  members  of  the  craft; 
having  been  handed  down  as  valuable 
■information  to  aspiring  youth  by  for- 
mer generations;  but  when  exposed  to 
the  rays  of  that  great  searchlight.  Rail- 
way AND  Locomotive  Engineering,  the 
gloom  of  mystery  and  doubt  that  befogs 
our  minds  is  gradually  vanishing,  and 
■its  readers,  or  at  least  those  who  earn- 
estly avail  themselves  of  its  aid,  are 
"learning  to  accept  nothing  for  truth  that 
-is  not  supported  by  sound  reasoning. 
T.  P.  Whelan. 


[As  a  whole  the  points  on  popular 
fallacies  are  good,  but  we  think  our 
correspondent  is  mistaken  when  he 
classes  as  a  fallacy  the  belief  that  the 
counter  balance  sometimes  raises  the 
driving  wheels  from  the  rail.  That  such 
a  thing  happens  was  demonstrated  in 
experiments  made  on  the  locomotive 
testing  plant  at  Purdue  University. — 
Ed.]  

Is    a    Locomotive    More    Powerful    in 

Forward  Than  in  Back  Motion? 
Editor: 

Quite  a  discussion  has  been  carried 
on  for  some  time  past  over  a  question 
which  all  agree  to  leave  to  you  to  de- 
cide. Your  reply  will,  therefore,  place 
a  number  of  officers  and  employees  your 
debtors. 

Question:  Is  a  steam  locomotive 
stronger  in  the  "go  ahead"  or  the  "back 
up"  motion? 

The  fact  that  pressure  on  the  piston 
is  greater  when  steam  is  taken  through 
the  front  port  than  when  taken  through 
the  back  port,  owing  to  the  space  in 
the  cylinder  occupied  by  the  piston  rod, 
is  admitted.  The  point  in  question  is, 
whether  more  power  is  required  to  move 
tlie  drivers  when  the  crank  pins  are  be- 
low the  center  than  when  above  the  cen- 
ter. 

Also:  An  engine  moving  forward  takes 
steam  through  the  forward  ports  while 
the  crank  pins  are  below  the  center  and, 
therefore,  gets  full  pressure  on  the  pis- 
ton while  the  drivers  are  in  that  posi- 
tion. An  engine  moving  backward  takes 
steam  through  the  forward  ports  while 
the  crank  pins  are  above  the  center,  and, 
therefore,  gets  full  pressure  on  the  pis- 
ton while  the  drivers  are  in  that  posi- 
tion. While  an  engine  is  taking  steam 
at  the  front  port  the  force  is  "pushing," 
and  while  taking  steam  at  the  back  port 
the  force   is  "pulling." 

The  question  resolves  itself  to  this: 
Can  an  engine  start  a  heavier  train  for- 
ward than  it  can  backward  while  the 
crank  pins  are  above  the  center,  also 
when  the  crank  pins  are  below  the  cen- 
ter? 

I  hope  you  will  not  publish  this  letter, 
or  at  least  use  any  names  in  connection 
with  it,  but  any  published  statement  or 
any  direct  reply  will  be  highly  appre- 
ciated by  our  superintendent,  by  our 
master  mechanic  and  others,  and  by 
chief  train  dispatcher. 

Answer:  When  the  valves  are  set  so 
that  the  mean  effective  pressure  of  steam 
will  be  the  same  when  the  engine  is 
working  in  back  gear  as  it  is  when  work- 
ing in  forward  gear,  the  rotative  eflfort 
on  the  driving  wheels  will  be  the  same. 
The  action  of  a  piston  transmitting 
power  for  turning  a  crank  is  not  per- 
ceptibly different  in  pushing  from  what 
it  is  in  pulling.  The  action  of  the  work- 
ing forces  are  not   different  in  turning 


a  driving  wheel  than  they  are  in  turning 
the  crank  of  a  stationary  engine.  Nearly 
all  horizontal  stationary  engines  are 
driven  with  the  crank  moving  in  the 
same  way  as  a  locomotive  is  when  run- 
ning backward. 

Locomotives  are  sometimes  less  effi- 
cient in  backing  than  they  are  in  pulling, 
because  the  valves  are  not  set  so  well 
as  they  are  for  forward  gear.  It  is  a 
common  thing  to  sacrifice  accuracy  of 
cut-oflf  or  even  admission  in  back  gear 
to  make  the  forward  gear  as  nearly  right 
as  possible.  That,  of  course,  interferes 
with  the  hauling  capacity  of  locomotives 
in  back  gear. — Ed. 


The    "Monkey    Motion" — Another    At- 
tempt   to   Revolutionize    the 
Locomotive. 

Editor: 

Enclosed  herewith  clipping  from  this 
morning's  Call.  This  may  be  of  inter- 
est. 

For  your  information,  would  state 
that  Mr.  Luckett  was  for  many  years 
the  general  foreman  at  Sacramento,  and 
the  engine  referred  to  is  probably  an 
improvement  on  the  old  "monkey  mo- 
tion," which  was  invented  many  years 
ago  by  Mr.  A.  J.  Stevens.  He  built  a 
large  number  of  these  engines  and  they 
were  a  splendid  valve  motion — many 
of  them  are  running  to-day  on  the 
Mountain  Divisions  in  California.  The 
only  thing  against  them  is  that  they  are 
more  expensive  to  make  than  the  or- 
dinary link  motion  engine. 

I  am  a  constant  reader  of  your  paper, 
buying  it  evei^  month  from  the  news 
stands,  and  I  hope  the  information 
given  above  -will  be  of  interest. 

Frank  M.  Leland. 

Here  is  the  clipping  referred  to  by 
Mr.  Leland: 

"A  new  type  of  engine,  known  as  the 
"monkey  motion"  pattern,  which,  it  is 
claimed,  will  revolutionize  steam  loco- 
motion on  railroads,  was  successfully 
operated  on  the  Southern  Pacific  tracks 
to-day,  when  a  train  of  1,500  tons  was 
run  from  Ogden  to  Wadsworth,  Nev., 
hauled  by  one  of  the  new  engines. 

"The  new  type  of  engine  was  de» 
signed  by  Edgar  M.  Luckett,  of  the 
Southern  Pacific.  Many  advantages 
over  the  standard  type  are  claimed  for 
the  "monkey  motion."  All  the  driving 
mechanism  is  located  on  the  sides  of 
the  engine,  making  it  easy  of  access. 
The  steam  exhausts  very  rapidly  and 
there  is  no  back  pressure. 

"It  is  estimated  that  the  new  engine 
will  save  from  25  to  40  per  cent,  in 
coal  consumption,  being  able  to  run 
fifty-four  miles  with  one  ton  of  coal, 
as  against  twenty-five  to  twenty-eight 
miles  under  the  present  system.  The 
standard  engines  now  in  use  can  be 
changed  to  the  "monkey  motion"  with 
but  very  little  cost." 
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The  Stevens  valve  motion  referred 
to  in  the  above  letter,  known  among 
trainmen  as  the  "monkey  motion,"  w/as 
an  improvement  on  the  Walschacrt 
valve  motion  and  was  highly  efficient, 
but  not  particularly  more  so  than  a 
good  link  motion.  The  improvements 
effected  by  Mr.  Luckett  may  have  de- 
cided merit,  but  they  are  not  likely  to 
revolutionize  the  steam  locomotive. 
Revolutionists  who  labor  on  the  loco- 
motive generally  find  her  in  the  old 
condition  when  they  have  finished 
wasting  their  efTorts. — Ed. 


Refinements    of    Locomotive    Manage- 
ment. 
Editor: 

There  are  times  in  the  experience  of 
all  men,  including  engineers  and  fire- 
men, when  information  of  a  purely  ele- 
mentary character  would  help  them 
over  a  difficulty,  while  the  most  learned 
dissertation  on  theoretical  problems 
would  only  mystify,  for  the  moment, 
and  be  the  reverse  of  helpful.  Know- 
ing this  as  I  do  from  experience,  I  will 
offer  a  few  suggestions  which  I  am  cer- 
tain will  be  helpful  to  many  young  en- 
gineers and  some  older  ones. 

Properly  throttling  an  engine  is  eco- 
nomical practice.  An  engine  cut  back 
to  a  very  short  cutoflf  working  at  high 
speed  may  have  pressure  in  steam  chest 
constantly,  or  almost  constantly,  high- 
er than  boiler  pressure,  due  to  lead  and 
compression,  in  which  case  lubricator 
will  not  feed  oil  to  valves;  but  oil  will 
be  held  in  pipes  above  steam  chest,  and 
the  valve  face  and  seat  becoming  dry 
much  power  is  lost  on  account  of  ex- 
cessive friction.  This  is  indicated  by 
hard  handling  of  the  reverse  lever,  and 
by  a  rattling  and  jerking  of  reach  rod 
and  reverse  lever.  When  this  condi- 
tion arises,  ease  in  throttle  slightly  for 
a  moment,  which  will  allow  oil  in  pipes 
to  flow  down  into  steam  chest  and  lu- 
bricate the  valve.  To  avoid  this  condi- 
tion entirely,  under  ordinary  conditions 
of  load,  engine  should  be  carefully 
throttled  without  losing  efficiency  in 
any  way,  and  by  doing  so  you  save 
power  otherwise  lost  in  friction  of  an 
imperfectly  lubricated  valve.  This  is 
one  advantage  of  judicious  throttling. 

Again,  we  want  a  given  amount  of 
power  to  do  a  given  amount  of  work 
in  order  to  make  time  with  a  train. 
With  a  full  throttle  the  lever  may  have 
to  be  hooked  up  to  a  4-inch  cutoff  in 
order  to  regulate  the  work  of  the  en- 
gine, in  which  case  loss  will  occur  be- 
cause of  excessive  cylinder  condensa- 
tion, and  this  aggravates  the  trouble 
occasioned  by  poor  lubrication,  for  the 
wet  steam  caused  by  excessive  expan- 
sion and  consequent  reduction  of  tem- 
perature causing  it  to  condense  in  cyl- 
inders, in  its  passage  from  cylinders 
through  exhaust  passages  to  the  atmos- 


phere washes  the  oil  from  valve  faces, 
thus  aggravating  the  trouble  already 
existing  on  account  of  oil  not  being 
properly  supplied  to  them. 

Properly  throttling  an  engine  re- 
quires more  skill  and  experience  than 
most  young  engineers  possess.  One 
must  have  the  faculty  of  "feeling"  of 
his  engine,  and  to  a  man  who  can  do 
this  a  locomotive  is  as  obedient  and 
responsive  to  his  manipulation  as  a 
well-trained  horse  is  to  the  rein.  This 
gift  comes  by  study  and  practice,  and 
cannot  be  acquired  but  by  careful  and 
intelligent  effort. 

My  advice  to  a  young  engineer  who 
has  not  acquired  the  nice  skill  and 
judgment  to  enable  him  to  throttle  an 
engine  scientifically,  would  be  to  try 
to  approximate  the  correct  method  in 
the  following  manner,  and  if  he  has  not 
already  done  so  he  will  be  surprised 
at  the  result  in  economy,  and  better 
handling  of  his  engine.  After  train  is 
started,  place  reverse  lever  in  same 
notch  as  when  full  throttle  is  used,  and 
where    it    will    do    the     required     work. 


qiicntly  wiredrawing  causes  excessive 
condensation,  as  it  is  loss  of  heat  that 
causes  condensation.  When  steam  is 
wire  drawn  to  cylinders,  in  order  to  get 
what  I  may  call  normal  work  out  of 
engine  a  long  cutoflf  is  required,  so  that 
admitting  steam  at  low  pressure,  and 
admitting  during  a  longer  period  of  the 
stroke  we  get  less  reduction  of  pres- 
sure by  expansion,  hence  high  terminal 
pressure  which  causes  excessive  back 
pressure  and  a  "fierce"  exhaust  which 
tears  the  fire,  wears  out  the  fireman, 
causes  waste  of  fuel  in  generating 
steam  which  is  thrown  away  and  give* 
engineer  and  fireman  or  both  a  bad  rep- 
utation for  economy  and  efficiency. 
Study  the  exhaust  of  your  engine.  If 
you  will  it  will  tell  you  in  a  language 
plain  and  clear  when  you  are  right  and 
when  wrong.  A  tremendous  exhaust 
does  not  tell  a  story  of  work  being 
done,  but  of  energy  wasted. 

Wm.  Westekfield. 
Mt.  Carmel,  111. 

[Mr.  Westerfield's  ideas  about  using 
steam  are  on  the   whole   sound,  but  he 
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Then  ease  in  on  throttle  until  the  ef- 
fect is  just  perceptible.  Then  if  you 
pursue  this  policy  with  care  and  judg- 
ment you  will  have  no  trouble  with 
valves  from  causes  mentioned.  With 
engines  having  finely  notched  quadrants 
the  utmost  nicety  of  judgment  in  regu- 
lating cutoff  may  be  employed.  It  can 
be  done  by  anyone  who  will  study  the 
machine  and  the  action  of  steam  in 
imparting  its  energy  to  the  engine.  It 
may  be  best  in  many  cases  to  guard 
against  too  short  cutoflf,  but  a  very  lit- 
tle judgment  will  enable  one  to  avoid 
this.  Too  much  throttling  is  a  greater 
evil  than  too  short  cutoflf.  Saturated 
steam  has  no  heat  to  spare,  hence  when 
wire  drawn  so  that  initial  expansion 
takes  place  in  dry  pipe  and  steam  pas- 
sages power  is  lost,  because  the  steam 
has  lessened  capacity  for  expansion  in 
cylinder  where  it  should  be  made  to  do 
work.  Then  the  temperature  of  steam 
is   reduced   with  its     pressure,     conse- 


may  be  a  little  oflf  on  the  effects  of 
throttling.  Under  ordinary  conditions 
throttling  leads  to  superheating  instead 
of   condensation   of  the   steam. — Ed.] 


That  Forward  Center  Pound. 
Editor: 

On  page  23,  of  the  January  number, 
the  question  is  again  asked:  "Why  is 
it  that  an  engine  pounds  harder  when 
passing  the  forward  center  than  when 
passing  the  back  center?" 

You  quote  Mr.  J.  M.  Foster's  answer, 
which  assumes  that  the  backward  thrust 
of  the  piston,  main  rod,  and  loose  box 
is  a  backward  movement  of  these  parts 
independent  of  the  forward  movement  of 
other  parts  of  the  engine,  and  that  the 
heavier  pound  occurring  at  or  near  this 
part  of  the  stroke  is  due  to  the  encoun- 
ter  of  these   two   movements. 

There  seems  to  be  something  wrong 
with  this  assumption.     All  the  parts  of 
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the  locomotive  would  seem  to  be  pos- 
sessed  of   inertia    irrespective     of     the 
movements    of    these    parts    relative    to 
each  other.     li  the  inertia  of  the  recip- 
rocating parts  does  change  with  respect 
to  the   frame   it  could  not  be   with  the 
suddenness   indicated   by     Mr.    Foster's 
reasoning.     The  inertia  of  the   recipro- 
cating parts   is   greater  than  the   frame 
on  the  forward  stroke  and  less  than  the 
frame   on   the   back   stroke,   the   greater 
inertia  gradually  diminishing  as  the  pm 
nears   the   forward  center,   and  the  les- 
ser  inertia   gradually   increasing   as   the 
pin  nears  the  back  center.     Snap  judg- 
ment would  probably  conclude  that  the 
thrust    of    the    piston    backward    would 
"come  up  against  the  advancing  pedes- 
tal" with  greater  force  than  the  piston 
would  pull  the  box  forward  up  against 
the  pedestal  getting  away  from  it.     To 
see   the   fallacy   of  this   reasoning  carry 
the  idea  a  little  farther  and  consider  the 
force  which  causes  the   thrust  and   pull 
of  the  piston.     When  the  thrust  of  the 
piston  is  backward,  when  pound  is  said 
to   be    greatest,    the    steam    pressure    is 
between  piston  and  cylinder  head  which 
is  getting  away  from  it.     When  box  is 
pulled  ahead  steam  pressure  is  between 
piston   and   "advancing"   back     cylinder 
head      See  article,  "Why  a  locomotive 
moves,"  page  834,  October,  1896.     Also 
that  part  of  article,  "Why  the  locomo- 
tive  moves,"   on   page   409.    September, 
1899.     (This  latter  article  is  well  worth 
repeating  at  least  once  a  year.) 

"Kicking  a  man  coming  toward  you 
and  one  running  away,"  is  not  a  parallel 
case.  You  might  get  between  two  men 
in  a  baggage  car,  when  speed  is  uni- 
form, one  toward  the  front  of  the  car 
and  the  other  toward  the  rear,  and  see 
if  you  cannot  run  ahead  and  kick  the 
forward  one  just  as  hard  as  you  can  run 
back  and  kick  the  rear  one.  Or  see  if 
there  is  any  appreciable  difference  in  the 
force  required  to  tip  a  trunk  toward  the 
forward   end   of  the   car   or   toward   the 

rear. 

The  principal  cause,  however,  will 
probably  be  found  in  the  other  idea 
which  Mr.  Foster  advances  when  he  re- 
fers to  the  wheel  being  "slid  backward 
on  the  rail."  The  wheel  hesitates  about 
sliding  until  sufficient  force  accumulates 
to  overcome  the  friction  between  the 
wheel  and  the  rail  when  it  goes  with  a 
"slam."  On  the  back  center  the  "box 
or  journal  is  pulled  up  to  its  place  with 
the  rolling  of  the  wheel." 

The  other  pound  which  Mr.  Foster  re- 
fers to  on  page  213.  May,  1903.  is  ex- 
plained very  clearly  by  Mr.  T.  P.  Whe- 
lan  on  page  209.  May,  1899.  but  incor- 
rectly explained  on  page  221,  May,  i903- 
H.  A.  Burke. 

Tacomo,  Wash. 


Simplicity  and  plainness  are  the  soul 
of  elegance.— 0!d  Curiosity  Shop. 


Annual  Dinner  of  the  Erie  Railroad 
Association. 
Connected  with     the     Erie     Railroad 
there  is  an  organization  called  the  Erie 
Railroad   Association,   composed   of   of- 
ficials belonging  to  all  departments  and 
located  all  over  the  great  system.     The 
Association    is    composed   of   about   300 
members,  most  of  them  energetic,  push- 
ing young  men,  who  are  working  their 
way  upwards,  familiarity  with  the  duties 
of  their  various  positions  being  the  mo- 
tive power  by  which  they  are  striving  to 
make  their  mark  on  the  railroad  world. 
The  original  purpose   of  this  associa- 
tion  was   to    bring   the    members     into 
closer   touch   with   each   other   that   the 
company  they  serve  might  be  the  gainer 
from   the   esprit   de   corps   cultivated   by 
increase  of  personal  intercourse.       The 
fact  of  the  members  belonging  to  a  so- 
cial association  of  this  character  has  a 
binding  effect  that  spreads  fraternal  feel- 
ing,   which   is   always   in   evidence   with 
the  same  kind  of  bond  that  draws  Free 
Masons   and   other   fraternal     organiza- 
tions together. 

Once  a  year  the  Erie  Railroad  Asso- 
ciation meets  together  around  the  fes- 
tive board,  and  the  men  who  during  the 
remainder  of  the  year  know  each  other 
only  through  reports  and  correspond- 
ence grasp  hands,  look  each  other  in 
the  eyes,  pledge  each  other  in  cups  of 
kindness  and  dispel  all  the  clouds  ofun- 
charitableness  that  may  have  arisen 
through  friction  in  the  performance  of 
stern  duty. 

On  February  3  last,  the  tenth  annual 
dinner  of  the  Erie  Railroad  Association 
was  held  at  Sherry's  in  New  York,  and 
such  a  joyous  renewal  of  old  acquaint- 
ances   took    place    as    it    has   been    our 
fortune   seldom  to   witness.     About  200 
members  and  their  friends  sat  down  to 
dinner  and  for  many  of  them  it  was  the 
great  event  of  the  year,  to  be  looked  back 
to  with  gratification  mixed  with  longing 
for   the   next   one.     Pres.    George   Van 
Keuren    occupied    the    chair    and    very 
cleverly   acted   as   toastmaster.     At   one 
side  he  had  Admiral  W.  S.  Schley,  who 
delivered  a  soul  stirring  address,  and  at 
the  other.     Col.  George  W.  Boyd,  gen- 
eral passenger  agent  of  the  Pennsylvania, 
who   made   a  most  amusing  speech   m 
which  his  rival  general  passenger  agents 
were     good     naturedly     told     of     their 
strength  and  of  their  weaknesses.     Mr. 
D.  W.  Cooke  showed  himself  equal  to 
the    occasion    and    much    badinage    en- 
sued, the  general  freight  agents  present 
showing  themselves  masters  of  raillery. 
Mr.     J.     C.     Stuart,    general    manager, 
caused  great  amusement  by  telling  a  fun- 
ny  story  and     making  the   butt   of  the 
joke  a  general  freight  agent. 

The  writer,  editor  and  publisher  of 
Railw.w  and  Locomotive  Engineer- 
ing, was  an  honored  guest  at  the  din- 
ner, and  he  appreciated     the     privilege 


more  than  anything  of  the  kind  that 
ever  came  to  him  before.  In  address- 
ing the  meeting  he  claimed  to  be  an 
Erie  man,  for  he  had  earned  the  first 
wages  he  received  on  this  continent  by 
operating  a  shovel  on  what  is  now  part 
of  the  Erie  Railroad  system,  a  statement 
that  was  greeted  with  warm  applause 
followed  by  the  invitation  to  enroll  his 
name  as  a  member  of  the  Erie  Railroad 
Association,  an  invitation  readily  accept- 
ed.   


Japan   Orders   Locomotives. 

The  Japanese  Government  has  just 
placed  with  American  locomotive  build- 
ers the  biggest  foreign  order  in  the  his- 
tory of  the  locomotive  trade.  It  calls 
for  102  locomotives,  and  of  these  the 
Baldwin  works  will  build  seventy-seven 
and  the  Atlantic  Equipment  Company 
twenty-five.  An  order  for  fifty  locomo- 
tives went  to  a  Glasgow,  Scotland,  man- 
ufacturer. 

The  engines  to  be  built  here  are  to  be 
of  a  composite  type  which  will  provide 
for  a  fair  speed,  as  well  as  great  power, 
which  will  equip  them  for  use  either  in 
Corea  or  Manchuria  in  connection  with 
troop  and  supply  transportation  or  for 
general  use  in  Japan.  The  Japanese 
house  of  Mitsui  &  Co.,  acting  as  pur- 
chasing agents  in  connection  with  Fra- 
sar  &  Co..  of  Japan,  agents  for  the  Yo- 
kohama Bank,  placed  the  order  for  the 
Japanese  Government. 

The  orders  were  placed  with  Ameri- 
can bidders  after  competition  with  Eu- 
ropean manufacturers,  and  eariy  deliv- 
ery and  transportation  facilities  were 
considered  in  "awarding  them  to  Ameri- 
can builders.  They  will  be  forwarded 
as  rapidly  as  completed.  A  further  or- 
der for  eighteen  engines  is  expected  to 
follow  the  present  orders. 

One  of  the  features  of  the  advent  of 
electrically  driven  machinery  has  been 
the    development    of    the    electric    fan. 
Originally   the   pulley-driven     fan     ap- 
peared to  fulfil  the  requirements  of  the 
purchaser;   soon,   however,    the    steam 
fan   with    direct   connected   engine   dis- 
played   its   utility,   but   to-day   the   fan 
driven  by  an  attached  motor  has  shown 
its    general    superiority   and   is    rapidly 
supplanting   the    steam    fan.      Progress 
along  this  line  has  been  largely  due  to 
the  energy  and  foresight  of  the  B.  F. 
Sturtevant    Co.,    of    Boston,   who   have 
been   known   for   years   as   the   largest 
manufacturers  of  fan  blowers     in     the 
worid.     For  years  past,  they  have  been 
gradually  but  surely  perfecting  designs 
and  keeping  abreast  of  the  times  in  this 
important  branch  of  engineering. 

The  engines  of  the  first  steamer  that 
ever  crossed  the  Atlantic  have  been  re- 
covered off  the  coast  of  Cork,  after 
more  than   fifty  years'  immersion. 
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Prairie  Type  Locomotive  for  the  "Q." 

Not  long  ago  the  Chicago,  Burling- 
ton &  Quincy  purchased  some  2-6-2  en- 
gines from  the  American  Locomotive 
Company  vi'hicli  were  built  at  the 
Brooks  shops  of  the  latter  company. 
Some  of  the  engines  were  arranged  to 
burn  lignite  and  others  to  burn  ordi- 
nary bituminous  coal. 

The  engines  are  simple  with  22x28  in. 
cylinders  and  the  drivers  measure  69 
ins.  outside  diameter.  The  calculated 
tractive  effort  of  these  machines  when 
starting  on  the  level  is  about  53,000  lbs. 
The  valves  are  of  the  piston  type  and 
are  placed  close  to  the  cylinders  and 
just  above  the  frame  seat.  The  main 
drivers  are,  of  course,  the  center  pair 
and  the  main  driving  axle  carries  the 
eccentrics.  The  transmission  bar  is  a 
steel  casting  which  passes  over  the 
leading  driving  axle  in  the  form  of  a 
bow.     The   forward  end   is   fastened   to 


straight  top,  radial  stayed  and  the  first 
course  is  70  ins.  in  diameter.  The  fire 
box  measures  109  ins.  by  73  ins.  with 
grate  area  of  54  sq.  ft.  The  heating 
surface  obtained  from  the  box  is  171 
sq.  ft.,  but  the  great  bulk  of  the  heat- 
ing surface  is  got  from  the  301  tubes, 
each  2%  ins.  diameter  and  all  ig  ft.  long. 
The  tube  heating  surface  comes  to 
3.343  sq.  ft.  which,  when  added  to  that 
of  the  fire  box,  makes  a  total  of  3,514 
sq.  ft.  This  amount  of  heating  surface 
if  in  the  form  of  an  oblong  figure  may 
be  better  grasped  if  we  remember  that 
an  ordinary  street  or  country  road  is 
66  ft.  wide,  and  if  we  lay  off  about  53^ 
ft.  of  such  a  road  we  would  get  very 
closely  the  area  exposed  to  heat  in  these 
boilers. 

The  working  pressure  carried  is  210 
lbs.,  and  though  the  crown  sheet  slopes 
slightly  up  toward  the  front  there  is 
plenty  of  steam  space  above  it. 


Things   Are    Not   Always  What  They 
Seem. 

There  were  two  occupants  of  the  lux- 
urious first-class  compartment  in  one 
of  a  leading  Scotch  railway's  trains. 
Just  as  the  train  was  about  to  start  a 
guard  walking  down  the  platform  look- 
ed in  and  seeing  a  well-dressed  man 
and  an  old  woman  with  a  Paisley  shawl 
'over  her  head,  he  made  an  attempt  to 
find  out  if  she  was  in  the  right  com- 
partment. 

"Are  you  first-class?"  he  said,  ad- 
dressing the  woman.  "I  am  that,"  she 
replied  briskly,  "and  thank  ye  kindly 
for  speering;  How's  yerself?"  "Oh,  I 
am  all  right,"  said  the  man  as  he  closed 
the  door. 

After  the  train  had  left  the  station 
the  woman  said  to  her  companion, 
"What  a  nice  gentlemanly  man  that 
guard  was,  asking  after  my  health  and 
comfort    the    way    he    did,    so    different 


F.  H.  Clark.  Superintendent  Motive  Power. 

an  upright  rocker  about  3  or  4  ins.  be- 
low its  upper  end.  The  pivot  point  of 
this  rocker  is  about  on  a  level  with  the 
pedestal  binders.  The  valve  rod  con- 
nects with  the  top  of  the  rocker  and 
with  transmission  bar  pinned  to  the 
same  rocker  a  little  further  down,  the 
rocker  is  in  reality  a  lever  of  the  third 
class. 

One  of  the  properties  of  a  lever  of 
this  kind  is  that  in  the  case  before  us 
the  valve  will  have  a  little  greater 
travel  than  the  throw  of  the  eccentrics. 
On  these  engines  the  throw  of  the  ec- 
centrics is  sVa  ins.  and  the  valve  travel 
is  6%  ins.  The  size  of  the  piston 
valves  is  12  ins.  diameter,  and  the  ra- 
dius of  the  shifting  link  is  58  ins.  The 
valve  motion  is  of  course  direct  motion. 

The  boilers  of  these  engines  are  am- 
ple   as    steam     producers.      They      are 


PRAIRIK    ENGINE    FOR    THE    BURLINGTON. 

The  tender  frame  is  made  of  12-in. 
channels  and  the  tank,  with  its  water 
bottom,  has  a  capacity  of  8,000  U.  S. 
gallons.  Fifteen  tons  of  coal  can  be 
carried  as  the  fuel  supply.  The  weight 
of  the  engine  and  tender  in  working 
order  is  about  366,500  lbs.  A  few  of  the 
principal  dimensions  are  appended  for 
reference : 

Wheel  Base — Driving,  13  ft.  4H  ins.;  total,  30  ft. 
8H  ins.;  total,  engine  and  tender,  62  ft.   j51 
ins. 
Weight,     in     working     order,     rir.soo     lbs. ;     on 

drivers,   154,000  lbs. 
AH   driving   journals,   g%   x    12   ins.;   all    engine 
truck   journals,    diameter,    6   ins. ;    length,    10 
ins.;   all   trailing  truck  journals,   diameter,   8 
ins.;    length,    12   ins.;   all   tender  truck  jour- 
nals, diameter,  5^  ins. ;  length,  10  ins. 
Fire   Box— Thickness   of  crown,   -^s  in.;  tube.    ?4 
in. :   sides,   %  in  ;   back,  %  in. ;   water  space, 
front.  4H  ins. ;  sides,  4  ins. ;  back,  4  ins. 
Piston    Rod — Diameter,    4    ins.;    piston    packing, 
Dunbar. 


American  Locomotive  Company,  Builders 

from  the  fellow  who  sold  tickets.  He 
said,  'Where  are  you  going?'  and  I  told 
him  Dundee,  as  it  was  none  of  his  busi- 
ness. In  truth,  I'm  going  to  Aberdeen, 
but  I  would  not  tell  it  to  him,  he  was 
so   impudent." 


When  Angus  Sinclair  first  published 
the  articles  on  smokeless  firing  of  loco- 
motives, that  now  form  the  book  on  that 
subject,  a  fierce  protest  was  raised  in 
many  quarters  to  the  eflfect  that  smoke- 
less firing  was  impractible.  and  some 
animosity  was  aroused  against  this  paper 
for  advocating  such  ideas.  Time  ap- 
pears to  have  effected  a  change  of  sen- 
timent on  the  subject,  for  we  find  that 
there  is  a  steady  demand  among  both 
firemen  and  engineers  for  the  book  on 
Firing  Locomotives. 
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Schemes    to     Increase    the     Carrying 
Capacity  of  Railroads. 

There  was  at  one  period  of  railroad 
history  a  violent  and  protracted  con- 
flict waged  known  as  the  battle  of  the 
gauges.  What  is  now  practically  the 
universal  rail  gauge  of  4  ft.  8^2  ins. 
was  established  by  the  early  railway 
builders  as  closely  approximating  the 
wheel  gauge  of  road  carriages  and  was 
as  good  as  any  other  dimension  when 
all  forms  and  dimensions  were  still  un- 
der experiment  to  determine  the  fit- 
test. 

The  United  States  inherited  the 
width  of  track  gauge  from  Great  Brit- 
ain through  locomotives  that  had  been 
imported,  and  were  provided  with 
wheels  suitable  for  the  Liverpool  & 
Manchester  Railway.  There  had  been 
some  evolution  of  the  track  gauge  be- 
fore that  railway  was  built.  The  road 
wagons  had  wheels  about  s  ft.  apart. 
The  early  tramway  wagon  wheels  were 
made  to  the  same  gauge,  and  they  ran 
upon  track  with  a  ledge  inside  to  keep 
the  wheels  from  jumping  off.  Experi- 
ence taught  Georf.  Stephenson  that  it 
would  be  better  to  transfer   the  ledge 


or  flange  to  the  wheel,  which  narrowed 
the  gauge  to  4  ft.  8  ins.  The  engineers 
of  the  Liverpool  &  Manchester  widen- 
ed the  gauge  half  an  inch  for  wheel 
play,  and  so  the  standard  width  was 
established  by  a  series  of  accidents. 

There  were  eminent  railway  engi- 
neers, however,  who  did  not  acquiesce 
in  this  accidental  way  of  settling  the 
rail  gauge  destined  to  carry  the  world's 
commerce.  Isambard  Kingdom  Brunei, 
the  famous  English  engineer,  when  ap- 
pointed chief  engineer  of  the  Great 
Western  Railway  of  England,  in  1833, 
proceeded  to  alculate  on  scientific 
lines  what  width  of  rail  gauge  was  like- 
ly to  carry  loads  most  economically 
when  traffic  on  railways  became  very 
heavy,  and  he  decided  to  adopt  a 
gauge  of  7  ft.,  which  was  done.  For 
a  time  Great  Britain  had  two  leading 
gauges,  4  ft.  8^  ins.,  and  7  ft.,  with 
strong  advocates  on  each  side.  For 
several  years  a  spirited  controversy 
raged  between  the  friends  of  the  two 
gauges  which  was  carried  on  so  vigor- 
ously as  to  become  known  as  the  "bat- 
tle of  the  gauges."  The  friends  of  the 
narrower  gauge  finally  triumphed,  prin- 
cipally because  such  lines  could  be  built 
and  operated  at  less  expense  than  the 
other,  so  long  as  the  traffic  was  so  light 
that  locomotives  of  satisfactory  power 
could  be  made  under  the  restriction  of 
the   narrow   gauge. 

While  the  Battle  of  the  Gauges  was 
going    on    in    Great    Britain,    the    Erie 
Railway  was  commenced  in  the  United 
States   and   the     managers,    who     were 
well   informed   business   men,  with   the 
best  engineering  ability  as  counsellors, 
decided   to   compromise   on   the    gauge 
question  and  they  adopted  the  width  of 
6  ft.     The   majority  of  American   rail- 
roads were,  however,  built  with  a  gauge 
of  4  ft.   8^   ins.,  and    after    a  time    it 
came  to  pass  that  the  influence  of  the 
greater  embarrassed  the   smaller  mile- 
age  to   such   an   extent   that   the   man- 
agers of  the  few  broad  gauge  railroads 
in    operation    had    to    change    to     the 
standard    gauge    in    order   to    obtain    a 
fair  share  of  interchange  business.  The 
dimensions  of  rolling  stock  were  then 
away  behind   the   capacity   of  the   nar- 
row gauge  track  and  i'  was  not  foreseen 
that   in   a   very   few   years   the   narrow 
standard   gauge  would  restrict   the   ca- 
pacity of  locomotives  sufficiently  to  put 
a  barrier  in  the  way  of  progress.    That 
time  has  now  come  and  the  more  enter- 
prising  among   railroad   presidents    are 
beginning  to  ask  the  question,  What  are 
we  going  to   do  about   it? 

A  few  months  ago  a  well-known  rail- 
road official  was  consulted  by  a  syndi- 
cate of  British  capitalists  concerning 
the  cheapest  means  that  could  be  de- 
vised to  transport  the  product  of  coal 
mines  from  a  rich  coal  bearing  region 
in   Kentucky  to  tide  water.     He  called 


the  most  accomplished  experts  in  the 
country  to  his  aid  and  reported  in  fa- 
vor of  building  a  railroad  of  6  ft.  gauge 
to  be  equipped  with  iso-lb.  rails,  200-ton 
locomotives  and  lOO-ton  cars.  This  is  no 
visionary  scheme,  but  is  an  enterprise 
supported  by  unlimited  capital  and  i» 
likely  to  be  carried  out  w:tt~'  the  next 
few  years.  When  Mr.  Jan»cs  J.  Hill 
talked  of  building  an  exclusively 
freight  carrying  railroad  from  the 
lakes  to  the  ocean  that  would  dry  up 
the  Erie  canal,  it  is  said  that  a  wide 
gauge  capable  of  accommodating  huge 
locomotives  and  cars  was  part  of  his 
scheme. 

Meanwhile  we  find  that  other  rail- 
way magnates  are  writhed  by  the  ob- 
stacles that  prevent  them  from  increas- 
ing train  loads,  and  several  courses  of 
relief  are  vaguely  under  consideration. 
Electricity  is  the  favorite  panacea  for 
the  limitations  of  the  steam  locomotive 
running  upon  a  gauge  of  4  ft.  85^  ins. 
With  the  successful  transmission  of 
electricity  for  long  distances  with  lit- 
tle loss,  the  prospects  of  operating 
heavy  trains  by  that  means  of  trans- 
mitting power  seem  to  have  advanced. 
A  well-known  railway  manager  who  i» 
no  visionary  remarked  to  the  writer: 
"The  freight  locomotive  will  not  be  dis- 
placed for  many  years,  but  a  growing 
part  of  railway  trains  will  be  operated 
by  electricity  generated  at  the  coal 
mines.  That  will  give  us  the  training 
and  experience  necessary  to  gradually 
transmit  electric  power  for  the  oper- 
ating of  all  our  trains.  Then  we  will 
be  independent  of  the  curtailment  of 
the  standard  gauge,  for  all  the  pow- 
er necessary  can  1-e  applied  to  an  elec- 
tric locomotive  running  on  that 
gauge." 

In  the  course  of  a  newspaper  inter- 
view Senator  Chauncey  M.  Depew  is 
reported  lately  to  have  said:  "In  ten 
years'  time  to  come  the  steam  locomo- 
tive will  find  its  sole  usefulness  in  fill- 
ing a  place  in  the  museums."  The  Sen- 
ator is  inclined  to  be  optimistic  in  near- 
1}'  everything  and  his  progressive  ten- 
dencies have  carried  him  away  ahead  of 
other  prophets,  but  he  voices  a  senti- 
ment that  is  becoming  strong.  He  was 
probably  justified  in  saying  that  the 
electrification  of  the  New  York  Central 
lines  entering  New  York  City  will  be 
completed  in  three  years  and  that  no- 
steam  locomotive  of  the  present  type 
will  then  approach  within  forty  miles 
of  New  York  City. 

The  men  who  now  run  steam  loco- 
motives will  have  the  first  bid  for  run- 
ning electric  motors  hauling  express 
passenger  trains,  but  they  must  learn 
something  about  electricity  to  make 
themselves  competent.  Ambitious  men 
ought  to  stir  themselves,  for  the  day 
will  soon  be  here  when  only  those  who> 
are  ready  will  be  chosen. 
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A  Word  to  the  Anti-Collision  Inventor. 

We  have  before  us  a  number  of 
newspaper  clippings  from  various  parts 
of  the  country,  detailing  the  merits  of 
mventions  for  the  elimination  of  col- 
lisions from  railroad  operation,  and  all 
these  inventions  aim  either  at  prevent- 
ing an  engineer  from  running  past  a 
danger  signal,  or  they  are  intended  to 
furnish  him  with  some  unequivocal  ev 
idence  of  impending  mishap  when  he 
comes  within  the  danger  zone. 

We  have  before  now  pointed  out  in 
these  columns  the  futility  of  inventors 
striving  to  create  collapsible  structures 
or  sliding  compartments  in  car  con- 
struction or  deflecting  ends  for  rail- 
way vehicles.  We  believe  that  a  stout- 
ly built  steel  car  will  not  be  telescoped 
by  any  ordinary  kind  of  a  collision  with 
which  we  are  familiar,  but  there  is  no 
doubt  that  the  shock  of  a  collision 
which  is  not  taken  up  by  the  destruc- 
tion of  some  one  or  more  of  the  vehi- 
cles in  the  train  would  probably  result 
\n  the  severe  injury  of  the  passengers. 

We  remember  reading  the  account  of 
some  patent  brake  of  which  the  inven- 
tor enthusiastically  claimed  that  its  ap- 
plication would  stop  a  train  running  at 
40  miles  per  hour,  within  a  few  feet. 
In  such  a  case  the  passengers  would 
all  have  the  velocity  of  40  miles  per 
hour  as  well  as  the  car  they  were  rid- 
ing in,  and  to  suddenly  stop  this  car 
would  be  almost  equivalent  to  a  per- 
sonal collision  of  each  passenger  with 
parts  of  the  car;  in  fact,  the  partitions 
and  seats  and  car  end  would  appear  to 
rush  at  them  with  a  velocity  only 
slightly  less  than  40  miles  per  hour,  as 
they  were  hurled  from  one  end  to  the 
other. 

The  way  to  prevent  collisions  is  not 
to  have  any,  and  the  principal  method 
of  bringing  this  desirable  state  of  af- 
fairs about  is  to  so  maintain  railroad 
"discipline  that  an  engineer  entering  the 
danger  zone  will  stop.  Discipline  need 
not  be  tyrannous  or  harsh,  but  it  must 
be  inflexible  and  it  must  have  for  its 
end  .-iiid  object  the  relentless  extermi- 
nation of  the  Chancetaker — that  anarch- 
ist of  the  road!  Good  discipline  on 
American  railroads  is  improving,  we 
believe,  and  the  enforcement  of  disci- 
pline on  steam  roads  may  be  assisted 
in  the  future  by  the  use  of  automatic 
stop  signals  suitable  for  out-of-door 
service  in  all  weathers  and  just  as  re- 
liable as  the  stop  signals  now  in  use 
on  the  Boston  Elevated  Railroad  and 
the  express  tracks  of  the  New  York 
Subway.  The  number  of  inventions 
more  or  less  impracticable  which  have 
lately  been  patented  with  the  object  of 
eliminating  collisions  may  not  show- 
much  familiarity  with  operating  details 
of  railways  or  with  the  manufacture 
and  maintenance  of  mechanical  devices. 


but  what  It  does  show  is  that  the  sub- 
ject is  a  very  live  one  with  the  public. 
To  those  in  the  ranks  of  the  irrepres- 
sible inventor  who  are  determined  to 
get  into  the  patent  office  at  all  hazards, 
we  have  but  one  word  to  say :  Do  not 
waste  time  and  money  on  collapsible 
car  construction  or  deflecting  par- 
titions or  throttle-closing  apparatus,  or 
many  colored  lights  in  the  cab,  or  elec- 
tric bells  or  third  rails  and  telegraph 
keys.  All  that  is  wanted  of  a  stop  sig- 
nal is  that  it  be  simple,  workable  in 
winter  as  well  as  in  summer,  and  that 
it  shall  effectively  apply  the  air  brake 
in  the  emergency.  Nobody  will  then 
be  injured  and  the  "Please  explain" 
letter  from  the  superintendent's  office 
will  follow  the  delinquent  with  deadly 
effect,  later  on. 


Effects  of  Stress  Upon  Metals. 

When  reading  a  paper  on  the  Recent 
Researches  on  the  Effects  of  Stress 
Upon  Metals,  before  the  Canadian  Rail- 
way Club,  Dr.  E.  G.  Crocker,  professor  of 
civil  engineering  in  McGill  University, 
Montreal,  spoke  somewhat  as  follows : 
The  behavior  of  metals  under  stress  has 
been  studied  so  exhaustively,  both  from 
the  mechanical  and  experimental  sides, 
that  it  might  appear  at  the  present  time 
that  there  was  little  new  to  be  learned, 
yet  a  brief  account  of  some  recent  in- 
vestigations on  the  subject  may  be  of 
interest. 

When  a  bar  of  iron  or  steel  is  subjected 
to  tensional  stress  and  the  alteration  of 
length  is  carefully  measured,  it  is  well 
known  that  the  change  of  dimensions  or 
strain  is  proportional  to  the  load  applied 
for  a  considerable  range  of  stress.  When 
iron  or  steel  are  subjected  to  stresses  up 
to  what  is  known  as  the  yield  point,  a 
relatively  enormous  stretch  takes  place 
and  the  bar  becomes  altered  in  character. 
It  will  not  come  back  to  its  original 
length  when  the  load  is  removed  as  it 
did  with  loads  below  the  yield  point. 

Experiments  made  with  iron  and  steel 
bars  show  that  overstrained  specimens 
slowly  recover  themselves,  the  fuller  the 
recovery  the  longer  the  time  of  rest  al- 
lowed. When  perfect  recovery  has  taken 
place  the  bar  is  found  to  be  perfectly 
elastic  and  that  now  it  has  a  higher  yield 
point  than  before. 

Another  most  interesting  e.xperiment 
was  made.  A  bar  was,  immediately  after 
over-strain,  buried  in  snow  to  a  depth  of 
a  few  inches  and  was  not  examined  for 
about  six  weeks  and  it  was  found  that 
its  condition  remained  practically  unal- 
tered. That  means  that  low  temperatures 
retard  or  arrest  the  process  of  regaining 
normal   elasticity 

The  recovery  of  overstrained  iron  or 
steel  is  greatly  hastened  by  moderate 
heat,  such  as  that  of  boiling  water.  .\n 
example  given  by  Muir  is  quoted  which 
tells   the   tale   of   an    overstrained   speci- 


men when  heated  for  four  minutes  to 
^12^  F.  and  then  rc-tcstcd,  showed  that 
practically  perfect  recovery  had  taken 
place  accompanied  by  a  greatly  raised 
yield  point. 

The  m-icroscopic  study  of  overstrained 
metal  is  very  interesting,  and  for  this 
purpose  a  finely  polished  surface  of  metal 
is  placed  upon  the  stage  of  the  micro- 
scope. When  the  specimen  is  stretched 
andctchedby  asuitable  reagent,  no  change 
is  observed  until  the  plastic  yielding 
point  is  reached.  Then  fine  Dlack  lines 
apear  on  the  surface  of  the  grains,  form- 
ing parallel  systems  on  each  grain,  but 
having  different  directions  on  different 
grains.  As  the  stress  increases  new  lines 
appear.  These  lines  are  not  cracks,  but 
new  faces  developed  by  the  slipping  or 
gliding  of  one  part  of  the  metallic  crys- 
tal over  the  other.  These  lines  are  called 
slip  bands. 

The  permanent  deformation  of  a  metal 
appears  to  be  due  to  a  succession  of 
these  slips  taking  place,  whereby  one 
grain  slides  over  part  of  the  same  grain, 
and  the  summation  of  these  slips  pro- 
duces a  permanent  strain. 

Messrs.  Ewing  and  Humphrey  recent- 
ly studied  by  the  aid  of  the  microscope 
iron  when  su"bjected  to  stresses  the  same 
as  would  occur  in  a  railway  axle.  They 
found  that  Swedish  iron,  with  yield  point 
of  14  tons  per  square  inch  and  a  breaking 
strength  of  23.6  tons  per  square  inch, 
showed  no  observable  change  of  struc- 
ture after  1,000.000  reversals  of  a  stress 
"f  5.3  tons  per  square  inch.  With  further 
3.000,000  reversals  of  a  stress  of  6.9 
tons  per  square  inch,  only  one  slip 
band  made  its  appearance.  With  higher 
stresses  more  slip  bands  appeared,  their 
number  depending  on  the  magnitude  of 
the  stress  and  the  number  of  reversals. 
As  reversals  of  stress  increase  in  num- 
ber, the  slip  bands  grow  wider  and  at 
the  same  time  grow  more  indistinct 
These  may  ultimately  develop  into 
cracks,  even  though  there  was  no  origi- 
nal flaw  in  the  metal.  When  once  a 
crack  is  formed  it  grows  quickly  be- 
c.iuse  of  the  concentration  of  the  stresses 
at  its  ends.     

Influence  of  Railways. 
There  is  a  general  belief  that  ig- 
norance and  superstition  cannot  long 
endure  the  presence  of  railways,  tele- 
graphs and  other  manifestations  of 
civilization,  but  some  races  appear  to 
stand  out  very  firmly  against  the  in- 
fluence of  these  modern  innovations. 
During  the  long  period  that  India  has 
enjoyed  the  services  of  railways  their 
presence  seems  to  have  exerted  verj- 
small  influence  upon  the  mental  ad- 
vancement of  the  masses,  but  in  Japan, 
on  the  other  hand,  the  railways  have 
stirred  the  dry  bones  of  ignorance  in 
a  remarkable  degree.  It  is  a  subject 
of  curious  speculation  concerning  how- 
far  fossil   China   will  feel  the  vitalizing 
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'force  of  the  railways  that  are  slowly 
forcing  their  steel  bands  into  the  most 
conservative    of    all    countries. 

The  Chinese  enjoyed  a  high  civiliza- 
tion of  a  peculiar  sort  when  the  coun- 
tries that  have   developed   the  printing 
press,   the    steam    engine,   the    galvanic 
battery  and  other  inventions  were  the 
habitants  of  rude  savages  who  lived  on 
the  spoils  of  the  chase  and  worked  out 
the  physical  salvation  of  their  race  by 
constant  fighting.     But  the  Chinese  ad- 
vanced  to   a   certain  point  of   develop- 
ment and  stopped.     In  their  astronomi- 
cal conceptions  the   Chinese   stand  yet 
behind   the   age   of   Copernicus,   believ- 
ing  that   the   sun   revolves   around   the 
earth,  of  whose   form   and  the   way   in 
which  it  is  supported  in  space  they  en- 
tertain the  strangest  ideas.     Of  course, 
m   such   a    country,    astrology,    sooth- 
saying and  all  the  rankest  superstitions 
still  flourish,  and  a  check  can  only  be 
expected  from  the  gradual  influence  of 
the   many   intelligent   young   men   who 
have  studied  in  European  universities. 

In  the  ordinary  application   of  prac- 
tical mechanics,  curious  things  are  re- 
lated of  the  pig-tailed  nation,  showing 
that  Chinese  education  is  based  on  an- 
cient traditions,  adhered  to  with  great 
pertinacity.     They  display  a  knowledge 
of  the  principles  of  the  lever  and  the 
pulley,  but   in   the   use   of   these   appli- 
ances,  known   in    early   antiquity,   they 
remain  at  the  point  that  Europe  passed 
thousands    of    years    ago.      In     lifting 
heavy   blocks   of   marble   by   means   of 
a    scaffold,   they    tie   a    rope    around    a 
stone,  carry  it  over  a  beam,  and  with 
a    bight   around   another    beam    below, 
while  a  lever  is  suspended  from  a  high- 
er  beam,   its   short   arm   connected   by 
a  rope,  with  a  rope  holding  the  stone. 
After  one  set  of  men  have  drawn  down 
the  lever,  those  holding  the  main  rope 
pull  it  tight  and  a  workman  above  slips 
down   the   knot   of   the   lever   rope   for 
another  hoist.     Many  other  mechanical 
operations  are  carried  out  in  a  similar 
primitive    fashion.     They   would   lift   a 
locomotive  as  they  lift  a  heavy  stone  if 
their  imitative  tendencies  did  not  move 
them  to  do  as  the  foreign  devils  do. 


liners  at  the  required  speed,  and  the 
Cunard  Line  managers  have  placed  or- 
ders for  the  building  of  two  palatial  ships 
to  be  driven  by  turbine  engines  at  a  speed 
of  25  knots  (28.8  miles)  an  hour,  and 
we  may  expect  within  the  next  two  years 
to  see  these  ocean  grayhounds  crossing 
the  Atlantic.  If  these  vessels  prove  suc- 
cessful, there  is  no  doubt  that  the  30-knot 
boats   will   be   forthcoming  soon. 

The  power  emplxyed  in  driving  these 
vessels  will  be  enormous,  something  that 
even  those  familiar  with  immense  units  of 
power  transmission  can  scarcely  grasp. 
In  these  vessels  there  will  be  four  propel- 
lers each  driven  by  a  turbine  calculated  to 
develop  16,000  horse  power,  an  aggregate 
of  64,000  horse  power.  The  marine  re- 
ciprocating engine  had  been  under  de- 
velopment for  over  forty  years  before 
reaching  the  limit  of  its  capacity,  and 
here  is  a  new  type  of  engine  that  shoots 
away  ahead  with  little  more  than  one- 
tenth  of  the  time  for  development  that 
the  older  form  enjoyed. 

There  have  been  a  considerable  num- 
ber of  turbine  driven  vessels  launched 
within  the  last  five  years,  most  of  them 
trading  in  European  waters.  The  largest 
of  these  develops  12,000  horse  power  ap- 
plied to  three  propellers.  The  experience 
with  this  one  and  others  indicates  that 
turbines  can  develop  a  unit  of  power  on 
less  steam  than  the  best  quadruple  ex- 
pansion reciprocating  engines. 

The  enterprise  of  the  Cunard  Com- 
ppny  in  building  these  ships  his  been  in- 
dorsed by  the  British  Admiralty,  the  most 
conservative  body  known  to  history.  The 
likelihood  is  that  this  indorsement  was 
given  only  after  exceedingly  careful  in- 
vestigation of  the  performance  of  the  tur- 
bine driven  vessels  in  use. 


ground,  and  that  all  stands  shall  be  re- 
moved and  the  ground  restored  to  its 
original  condition  to  the  satisfaction  of 
the  officer  in  charge.  If  required,  the 
committee  says  it  will  furnish  a  cash 
forfeit  to  guarantee  the  fulfilment  of 
all  conditions. 


Immense    Turbine    Driven    Steamers. 

A  long  cherished  dream  of  the  British 
tr?nsallantic     steamship     companies     has 
been  to  build   steamers  that  would  make 
a  speed  of  thirty  knots— over  34^  miles 
ai;  hour— and  make  the  trip  from  Liver- 
pool   to    New    York   in   four    days.     For 
tep     years     designers     and     engineers 
have  been   vainly   working   on   this  prob- 
lem, their  main  difficulty  being  the  find- 
ing of   sufficient   room   for   the   huge   en- 
gines   necessary   to    drive    great    ships    at 
such  a  speed.     The  experience  of  the  last 
five  years  with  turbine   engines  has  con- 
vinced  those   interested   that   the  turbine 
■can   be  employed    to    drive    transatlantic 


Washington    Railway   Appliance   Exhi- 
bition. 
Permission  has  been  granted  by  the 
War  Department  of  Washington  for  the 
.\merican    Railway    Appliance    Exhibi- 
tion to  temporarily  occupy  the  northern 
portion  of  the  Washington  Monument 
grounds  in  connection  with  the  coming 
International   Railway  Congress,  to  be 
held  in  this  city  from  May  3  to  14  next, 
to  erect  temporary  buildings,  stands  and 
platforms  and  to  install  divers  mechan- 
ical  devices,  material  and  supplies  en- 
tering into  the  construction  and  opera- 
lion  of  railways;  to  inclose  the  grounds 
by  a  wire   fence;   to  convey  wires   for 
pow-er,   telephone   and     telegraph     and 
pipes  for  steam,  gas  and  water;  to  lay 
sample  sections  of  tracks  and  to  install 
track  signal  apparatus  and  other  mov- 
ing  mechanical   exhibits;     to     appoint 
special  watchmen  or  guards  within  the 
grounds;    to    establish    public    comfort 
stations,   with    connections     with      city 
sewer. 

It  is   agreed  that  no   serious  or  per- 
manent injury  shall  be  inflicted  on  the 


The  Tyrant  in  Railroad  Life. 

Two  trainmen  were  visiting  in  a  ter- 
minal  one   morning  and   one   remarked 
to  the  other,  "It's  a  sad  man  the  super 
is  to-day,  for  two  men  have  just  been 
brought  in  that  he  cannot  scarify  with 
his    vile    tongue     or     discharge.'"       The 
poor  fellows  had  ended  their  life's  work 
m  a  head  collision  in  Rockway  cutting. 
The  superintendent  that  the  remarks 
were  made  about  was  one  of  the  old- 
fashioned  railroad  men  who  had  forced 
his  way  up  from  the  tamping  by  sheei 
force  of  efficiency  in  every  position  he 
filled,  and  this  in  spite  of  a  savage  tern 
per  and  foul  tongue.     There  were  days 
when  he  raged  over  the  division  like  a 
very    wolf    in    the    fold,    and    with    as 
little     resistance.        A     trifling     mistake- 
brought     upon    the  unfortunate  a  storm 
of    abuse,    and    many    good    men  who 
had     given     years     of     faithful    service 
to    the    company    were    discharged    for 
no  other  apparent  reason  than  to  show 
that  the  savage  in  office  had  the  power 
to  chase  out  of  the  service  better  men 
than   himself. 

That  species  of  superintendent  is  not 
so  much  in  evidence  nowadays  as  he 
once  was,  but  there  are  more  of  his 
stripe  in  the  position  to  injure  their 
fellowmen  than  there  ought  to  be.  A 
vigorous,  pushing  official,  familiar  with 
every  detail  of  railroad  service,  is  capa- 
ble of  moving  business,  but  when  these 
characteristics  are  joined  to  a  brutal 
disposition,  the  owner  is  likely  to  do 
more  harm  by  demoralizing  the  men 
than  he  can  do  good  by  making  them 
step  lively. 


A  Medal  for  Railroad  Heroes. 

A  curious  efifort  to  increase  the  safety 
of  railway  travel  is  displayed  in  a  bill  in- 
troduced in  Congress  by  Senator  Lodge, 
"to  promote  the   security   of  travel^  upon 
railroads  and  to  encourage  the  saving  of 
life."     The   means   he   would   employ   to 
bring  about  this  very  desirable  consumma- 
tion  is   for  the   President   of  the  United 
States  to  give  bronze  medals  to  persons 
who  by  extreme  daring  endanger  their 
own  lives  in  saving  or  endeavoring  to 
save  the  lives  of  others.     We  suppose 
that  every  flagman  who  went  back  the 
proper    distance    on    a    night     of     zero 
weather    and    remained    there     till     re- 
called   would    be    certain    to     secure     a 
medal. 

Anything  calculated  to  rouse  public 
sentiment  to  a  proper  value  of  human  Hfe 
ought  to  be  encouraged,  for  we  do  not 
believe  there  is  a  civilized  country  on  the 
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face  of  the  glubc  where  human  life  is 
held  so  cheap  as  it  is  in  the  United 
States,  but  we  do  not  think  that  the  move 
made  by  Senator  Lodge  will  do  any  good. 
Railway  men  are  as  heroic  as  any  class 
of  our  citizens,  and  they  do  not  need 
the  encouragement  of  a  bronze  medal  to 
stimulate  them  on  the  path  of  duty  even 
when    it    leads    to   great   danger. 


was  against  tlie  bill  "because  it  contiicts 
with  my  express  money  order  business." 
Senator  Piatt  seems  to  represent  sen- 
atorial sentiment  fairly  well. 


Protecting  the  Express  Companies. 

With  all  the  agitation  against  railroad 
freight  rales  and  against  the  exactions 
of  private  car  lines  going  on  at  present, 
it  is  curious  how  nothing  has  been  said 
against  the  infliction  imposed  upon  the 
public  by  express  companies.  Yet  the 
tyranny  of  express  companies  comes  di- 
rectly home  to  the  people,  and  there 
are  few  households  that  do  not  have 
reason  to  complain  about  the  over- 
charges of  express  companies. 

We   note   one   exception   to   the   gen- 


A  Plucky  Car  Man. 

One  of  the  new  acetylene  lighted  cars 
on  the  lUirlington  road  was  badly  dam 
aged  by  an  odd  accident  one  day  last 
month  and  the  man  who  was  charging 
tlie  tank  displayed  heroic  character- 
istics. 

It  sometimes  becomes  necessary  to 
replenish  the  reservoirs  of  the  lamps 
with  a  new  cartridge  of  gas  after  the 
train  has  been  some  hours  out.  A  car- 
man attempted  to  do  this,  but  the  cart- 
ridge, which  weighs  about  100  lbs.,  leak- 
ed, and  when  he  reached  the  lighted 
coach  an  explosion  followed.  The  glass 
of  the  partition  was  forced  out  and  the 
car  man  was  knocked  down,  but  he  re- 
tained his  presence  of  mind  and    hurried- 


lind  that  the  calculated  tractive  effort 
of  this  engine  is  about  22,700  lbs. 

The  pony  truck  in  front  and  the  first 
pair  of  drivers  arc  equalized  together, 
and  the  main  drivers,  the  rear  drivers 
and  the  carrying  wheels  imdcr  the  cab 
are  equalized  together.  All  wheels  are 
flanged.  The  driving  wheel  base  is  14 
ft.,  while  that  of  the  whole  engine  is 
31  ft.  2  ins.  The  engine  truck  carries 
20,000  lbs.,  the  rear  truck  under  the  cab 
sustains  40,000  lbs.  weight  and  the  driv- 
ers carry  130,000,  making  a  total  weight 
of  190,000  lbs.  for  the  whole  machine. 

The  boiler  is  one  of  the  straight  top 
radial  stayed  variety.  The  fire  box  is 
spoken  of  as  a  wide  one,  and  it  is  wide 
in  the  sense  that  it  comes  out  over  the 
top  of  the  frames,  being,  in  fact,  66  ins. 
wide  and  102  ins.  long.  This  gives  a 
grate  area  of  about  4654  sq.  ft.  The 
tubes  are  249  in  number  and  are  13  ft. 
long.     This  gives  a  tube  heating  surface 
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eral  silence  concerning  the  injustice  of 
express  companies.  C.  N.  Post,  of  Bat- 
tle Creek,  Mich.,  proprietor  of  various 
breakfast  foods  and  a  most  energetic 
and  enterprising  man,  is  after  the  ex- 
press companies,  and  particularly  their 
legislative  protectors.  One  daj-  last 
month  Mr.  Post  presented  to  President 
pro  tem  Frye  a  petition  addressed  to 
the  Senate  in  the  form  of  an  affidavit 
charging  Senator  Thomas  C.  Piatt,  of 
New  York,  as  president  of  the  United 
States  Express  Company,  with  violat- 
ing the  Sherman  Anti-Trust  law,  asking 
an  opportunity  to  present  proofs,  to  the 
end  that  Mr.  Piatt  might  be  expelled 
from  the  Senate. 

The  petition  was  backed  by  an  affi- 
<lavit  by  Clarence  G.  Dawson  and  Ed- 
ward M.  Dawson,  Jr.,  setting  forth  that 
Senator    Piatt    informed   them    that   he 


ly  put  the  leaky  lank  out  of  doors  be- 
fore further  damage  was  possible.  The 
car  man  had  his  hair  and  eyebrows 
singed  and  he  received  some  painful 
burns,  but  none  of  them  serious. 


.  Double  Ender  Tank  Locomotive. 

Our  illustration  represents  a  2-6-2 
double  end  tank  locomotive  built  by 
the  Rogers  Locomotive  Works,  of  Pat- 
erson,  N.  J.,  for  the  Chicago  &  Western 
Indiana. 

The  engine  is  simple,  with  ordinary 
balanced  slide  valves  driven  by  indi- 
rect motion  in  the  usual  way.  The  cyl- 
inders are  18x26  ins.  and  the  driving 
wheels,  six  in  number,  are  63  ins.  in  di- 
ameter. Taking  the  mean  effective 
pressure  in  the  cylinders  to  be  eighty- 
five  per  cent,  of  the  boiler  pressure  we 


of  1,694.9  sq.  ft.,  and  when  the  146'/^  sq. 
ft.  of  fire  box  heating  surface  is  added  to 
this  the  total  heating  surface  amounts 
to  1.841.4  sq.  ft.  The  boiler  itself  is  60 
ins.  diameter  at  the  smoke  box  and  car- 
ries a  working  pressure  of  200  lbs. 

The  tank  is  of  course  in  three  sec- 
tions, one  on  each  running  board  and 
one  at  the  back  of  and  below  the  cab. 
The  running  board  tanks  slope  toward 
the  front,  so  as  to  give  an  unobstructed 
view  of  the  track  to  the  occupants  of 
the  cab.  The  part  of  the  tank  below  the 
cab  is  lowest  and  both  the  running 
board  tanks  communicate  with  it,  and 
from  it  the  feed  water  for  the  injectors 
is  drawn.  The  combined  capacity  of 
the  tanks  is  3,500  U.  S.  gallons,  and 
about  5  tons  of  coal  can  be  carried.  In 
the  tank  below  the  cab,  which  some 
people    might    call    a     water     bottom. 
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there  are   two  pocket  steps  just  above 

the  regular  hanging  steps   for  the  cab 

door.     These  pocket  steps,  if  one  may 

so   call    them,   are    something   like    the 

niches    for    hands    and    feet    which    an 

Alpine  climber  would  cut  out  of  an  ice 

wall   when   on  a  long,  hard  climb.     A 

few  of  the  principal  dimensions  are  as 

follows : 

Cylinders— 18  x  26  ins. 

Driving   Wheels— Diameter,   63   ins.      Axles— Ma- 

terial,  steel.    Journals,  9  x  12  ins. 
Uoiler— Type,    straight    top,    radial    stayed;    ma 

terial,   flange  steel;   thickness  of  barrel,   11-32 

in.;  thickness  of  dome  course.  21-32  in. 
Fire  Box— Crown,  13-32  ins.;  thickness,  fluesheet. 

V4  in.;  back,  %  in.;  sides,  11-32  in. 
Engine  Truck— Style,  Radial  swing  bolster. 
Engine  Truck  Wheels— Diameter,  .16  ins. 
Trailing  Wheels— 42  ins.   diameter. 
Trailing  Journals— 8  x  13M!  ins. 
Safety  Valves— Two,  2%  ins. 
Lubricator— Triple-sight   feed. 
Headlight— 16  ins.  diameter. 
Boiler  Covering— Sectional  magnesia. 


Heating. 

The  normal  internal  temperature  of 
the  human  body  is  very  near  100  de- 
grees, independent  of  the  temperature 
of  the  surrounding  air.  By  respiration 
the  continuous  process  of  slow  combus- 
tion is  kept  up,  the  oxygen  of  the  air 
uniting  with  the  carbon  of  the  blood 
passing  through  the  lungs,  to  form  car- 
bonic acid.  As  in  any  case  of  combus- 
tion, overheating  takes  place  unless  pro- 
vision is  made  for  the  distribution  of 
the  heat  generated,  so  the  body  is  kept 
at  its  normal  temperature  only  by  the 
abstraction  of  heat  from  it.  The  actual 
heating  of  the  body  is  not  the  ultimate 
object  of  heating,  but  in  reality  provis- 
ion is  made  for  the  abstraction  of  heat 
generated  by  the  vital  functions,  with- 
out making  too  great  a  demand  upon 
the  physical  endurance  of  the  indi- 
vidual. 

Three  means  are  provided  for  the 
healthful  dispersion  of  heat  from  the 
human  body.  First:  By  radiation  into 
the  air  and  surrounding  objects.  Sec- 
ond: By  conduction,  principally  to  the 
air  immediately  in  contact  with  the 
body.  Third:  By  evaporation  of  mois- 
ture from  the  lungs,  throat  and  skin. 
Under  the  conditions  of  summer  air, 
the  last  two  are  generally  about  equal, 
but  the  greater  part  of  the  heat  is  dis- 
sipated by  the  first  means.  Air  is  near- 
ly a  perfect  non-conductor  of  heat,  but 
radiation  takes  place  through  it  read- 
ily. We  may  enter  a  room  having  a 
temperature  of  75  degrees,  with  walls 
at  50  degrees,  and  feel  chilled,  simply 
because  heat  is  rapidly  radiated  from 
the  body,  through  the  air  to  the  colder 
walls.  In  comparatively  dry  air  equal- 
ity of  temperature  is  kept  up  by  a 
steady  but  imperceptible  evaporation 
from  the  ^kin.  In  moist  air  this  rapid 
evaporation  is  prevented  and  thf 
water  is   deposited  as   perspiration,  the 


air  being  too  heavily  laden  to  take  it 
up.  On  the  other  hand,  when  the  air  is 
in  motion  it  increases  both  the  evap- 
oration and  conduction  by  the  con- 
stant bringing  of  fresh  air  to  take  the 
place  of  that  already  moistened  or  heat- 
ed. If,  under  any  circumstances,  one 
of  these  three  means  fail  to  abstract 
heat  rapidly  enough,  the  removal  by 
the  other  means  is  increased,  and  equi- 
librium of  temperature  kept  up. 

High  humidity  has  the  eflfect  of  mod- 
ifying very  materially  the  temperature 
at  which  comfort  may  be  secured.  The 
e.xcessive  humidity  of  the  atmosphere 
in  the  West  and  South  of  England  has, 
owing  to  the  reduced  evaporation  from 
the  body,  the  effect  of  making  a  tem- 
perature of  56  degrees  in  that  country 
equally  as  comfortable  as  80  degrees  in 
the  dryer  climate  of  Canada  or  Minne- 
sota. 

In  this  country,  where  some  means  of 
heating  is  usually  required  during  about 
seven  months  of  the  year,  the  amount 
of  heat  necessary  and  the  economy  ex- 
ercised in  supplying  it  are  vital  ques- 
tions. As  will  appear  in  what  follows, 
convenience  and  economy  can  best  bt 
secured  by  an  intelligent  union  of  the 
heating  and  ventilating  systems. 

Extract  from  Treatise  on  Ventilation 
and  Heating.  B  F  Sturtevant  Co, 
Boston.  Mass. 


witli  Chile  by  whicli  that  country  ad- 
vances capital  for  railway  construction. 
In  Chile  itself  the  railway  tunnel 
through  the  Andes  is  progressing  un- 
der the  contract  awarded  to  a  New 
York  firm,  and  within  a  few  years  Val- 
paraiso and  Buenos  .Mres  will  be 
joined. 

In  Peru  the  conditions  are  reported 
to  be  unusually  favorable.  The  gov- 
ernment has  completed  its  surveys  for 
the  main  links  which  it  is  proposed 
to  build  from  Lake  Titicaca  north  and 
from  the  existing  system  of  railways 
south.  A  special  railway  fund  was  ere 
ated  by  the  Peruvian  Congress.  Sev- 
eral private  enterprises  also  are  under 
way  in  Peru  and  a  large  amount  of 
American  capital  is  invested  in  them. 


Progress  of  the  Pan-American 
Railway. 
.\t  a  meeting  of  the  permanent  com- 
mittee of  the  Pan-American  Railway, 
held  at  Washington  last  month,  an  in- 
teresting report  was  submitted  of  the 
progress  made  on  the  far-reaching 
railway  which  will  ultimately  enable 
travelers  to  go  by  rail  through  the 
heart  of  South   America. 

The  statement  was  made  that  withm 
three  years  a  railway  journey  from 
New  York  or  San  Francisco  to  Guate- 
mala City  will  be  possible.  The  repor's 
showed  that  the  line  from  Tehuantepec 
to  the  Guatemalan  border  is  being  con- 
structed at  the  rate  provided  in  a  con- 
cession by  the  Mexican  Government, 
and  that  in  Central  America  several  en- 
terprises for  completing  links  in  the 
interoceanic  lines  are  being  carried  for- 
ward from  the  general  plan  of  an  in- 
tercontinent.Tl  trunk  line  north  atSd 
south. 

In  South  .\nierica  the  .•\rgeiume 
Government  is  building  the  extension 
of  its  system  into  Bolivia.  The  latter 
country  has,  by  special  decree,  set  aside 
$10,000,000,  which  it  has  on  deposit  in 
Europe  for  railway  construction,  and 
New  York  capitalists  probably  will 
build  the  roads.  .A^merican  engineers 
are  now  making  surveys  under  an 
arrangement  with  the  Bolivian  Govern- 
ment. 

Bolivia   also  ha'-  entered  into  a  treaty 


Southern    Pacific    Hospital   Car. 

A  press  dispatch  from  the  West 
states  that  the  Southern  Pacific  has 
completed  plans  for  a  hospital  car  for 
use  by  that  line  in  the  State  of  Cali- 
fornia. Mr.  H.  J.  Small,  general  su 
perintendent  of  motive  power  of  the 
road,  has  designed  the  car,  which  is  be- 
ing very  fully  and  completely  equip- 
ped. 

The  hospital  car  has  been  built  at  the 
Sacramento  shops,  and  is  67  ft.  long 
What  may  be  called  the  "ward,"  has 
accommodation  for  12  people  and  the 
berths  are  so  arranged  that  they  can 
be  lowered  without  disturbing  the  pa 
tients.  The  car  is  extremely  smooth 
riding. 

There  is  an  operating  room  with  all 
the  necessary*  apparatus  for  sterilizing 
surgical  instruments  and  applying  an- 
tiseptic washes  for  wounds,  etc.  There 
is  also  a  private  state  room  for  the 
physicians  and  a  room  for  the  atten- 
dants. A  kitchen  has  been  provided, 
and  all  kinds  of  lockers  and  cupboards 
are  to  be  found  conveniently  placed. 
The  car  is  considered  quite  an  im- 
portant addition  to  the  medical  equip- 
ment of  the  road. 


The  Chicago,  Milwaukee  &  St.  Paul 
road  have  been  using  an  artesian  well 
at  Corliss  for  part  of  their  water  sujjply. 
This  well  has  lately  gone  dry  and  en- 
gines have  had  to  go  on  to  Racine,  Wis., 
for  water.  It  is  proposed  to  sink  a  tank 
of  100.000  gallons'  capacity  in  the  earth 
at  Corliss  and  fill  it  by  running  a  special 
water  train  of  from  twelve  to  fifteen 
cars  to  that  point  as  often  as  may  be 
necessary. 


A  noted  French  balloonist  who  ha.-- 
been  visiting  the  United  States  has 
gone  away  disgusted  because  Americans 
do  not  take  to  flying  machines.  They 
find  jeopardy  enough  on  trains  called 
flyers  to  restrain  them  from  locomotion 
that  might  entail  the  fall  of  a  mile  or 
two  before   reaching  terra   firma 
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Our  Correspondence  School. 

lo  this  department  wc  propose  giving  the  information  that  will  enable  trainmen  to  pa»  the  examinations  they  are  subjected  to  before  being  pro- 
moted.  If  any  of  our  students  fail  to  understand  any  pait  of  the  Instructions,  we  will  gladly  try  to  make  them  plainer  if  they  wnte  to  ut. 
When  a  student  wishes  to  receive  a  private  answer,  he  is  reminded  that  it  is  usual  to  send  a  stamped  envelope  for  the  return  letter.  W« 
will  be  glad  to  answer  any  question  relating  to  railway  matters,  but  prefer  that  ihey  be  luitable  lor  our  question  and  answer  departmeot. 

All  tetters  intended  for  Our  Correspondence  School  ought  to  be  addressed  to  Department  E. 


Explanations. 
Owing  to  circumstances  over  which 
he  had  no  control,  the  chief  had  to  be 
absent  from  the  office  when  they  were 
getting  the  February  number  ready,  and 
several  mistakes  were  made  of  the  kind 
likely  to  happen  when  the  paper  is  ed- 
ited a  thousand  miles  away  from  the 
publishing  office.  In  the  first  place  the 
third  series  of  questions  and  answers 
was  cut  off  before  it  was  finished.  We 
will  now  resume  the  course  where  it 
was   broken   off  accidentally. 

In  the  answer  to  question  12  of  the 
first  series,  there  is  a  typographical  error. 
We  wrote  that  the  temperature  of  water 
at  200  pounds  gauge  pressure  was  388 
degrees  Fah.  (the  actual  figures  are 
387.85),  and  the  printers  made  it  read 
338°.  This  has  brought  us  seventeen 
letters  up  to  date  from  correspondents 
making  the  correction,  which  we  accept 
as  flattering  testimony  of  the  attention 
bestowed  by  our  readers  upon  these  les- 
sons. 

Many  of  tlie  letters  complain  that  we 
do  not  tell  how  we  figure  out  the  tem- 
perature at  the  high  pressure  quoted. 
We  took  the  figures  from  Kent's  tables 
on  the  properties  of  saturated  steam. 
This  was  done  because  it  was  not  the 
intention  to  ask  the  student  to  figure 
out  the  temperature  any  more  than  he 
would  be  asked  to  demonstrate  why 
squaring  the  diameter  and  multiplying 
by  .7854  gives  the  area  of  a  circle. 

But  as  some  of  our  readers  seem  de- 
sirous of  having  a  rule  for  finding  the 
temperature  from  the  pressure  of  steam, 
we  will  gladly  give  the  required  data 
There  are  several  formulas  for  finding 
the  temperature  of  steam  all  based  on 
the  experiments  carried  out  by  the 
famous  scientist,  Regnault.  Here  is 
what  we  consider  the  easiest: 
293S.16 

t=        — -37I.85 

6.1993544— log  p 

in  which  t  is  the  temperature  and  p 
the  pressure  in  pounds  per  square  inch. 
In  figuring  out  the  formula,  the  loga- 
rithm of  214.7,  the  steam  pressure  is 
found  first,  as  the  gauge  pressure  of  200 
pounds  means  214.7  pounds  absolute 
pressure.  The  logarithm  of  that  number 
is  2.331832,  which  is  subtracted  from 
6-1993544.  the  remainder  being  used  as 
the  divisor  for  2938.16.  The  product  of 
that  operation  is  759.7,  from  which 
371.85  is  subtracted,  giving  387.85,  the 
exact  temperature  of  the  steam  at  200 
pounds  gauge  pressure. 


That  species  of  figuring  is  no  milk 
for  babes,  but  it  gives  very  good  prac- 
tice in  the  elementary  rules  for  those 
who  are  ambitious  enough  to  take  up  the 
work.  Those  who  feel  interested  in 
working  out  the  problem  will  find  use- 
ful help  in  Colvin's  Machine  Shop  Arith- 
metic, page  14.  The  logarithm  figures 
will  be  found  in  the  tables  published  in 
nearly  all  engineering  hand  books.  We 
advise  our  young  students  to  practice 
on  different  steam  pressures,  using  the 
saturated  steam  tables  as  a  check. 


Third  Series. 

(Continued.) 

91.  Should  one  of  the  forward  tires 
of  a  ten-wheel  engine  break,  what  must 
be  done  to  bring  the  engine  in? 

A.  Run  the  wheel  upon  a  wedge  so 
as  to  clear  the  rail  under  all  conditions ; 
remove  the  oil  cellar  and  fit  a  block  in 
its  place ;  then  place  another  block  be- 
tween bottom  of  box  and  pedestal  bind- 
er. Also  block  under  the  equalizers 
nearest  the  disabled  wheel  to  take  the 
weight  off  the  journal. 

92.  What  is  a  good  method  of  raising 
a  wheel  when  jacks  are  not  available? 

A.  To  run  them  up  on  frogs  or 
wedges. 

93.  How  can  it  be  known  whether  the 
wedges  are  set  up  too  tight  and  the  driv- 
ing box  sticks  and  in  what  manner  can 
they  be  pulled  down? 

A.  If  the  wedges  are  set  up  too  tight, 
the  boxes  will  heat,  the  engine  will  ride 
hard  and  have  a  rough,  jerky,  up-and- 
down  motion. 

Drawing  down  the  wedge  bolt  snug 
and  running  the  wheel  upon  blocks  or 
wedges  and  off  again  will  generally  bring 
down  a  wedge  as  the  box  drops  down. 
.\  little  oil  or  kerosene  between  wedge 
and  pedestal  will  often  be  a  help. 

94.  In  reporting  work  on  any  wheel 
or  truck  on  engine  or  tender,  how  should 
they  be   designated? 

A.  It  should  be  designated  as  engine 
truck,  driver  or  tender  truck  wheel,  giv- 
ing the  exact  location  and  side. 

Some  roads  have  adopted  a  method 
which  prevents  mistake  by  numbering 
the  wheels,  beginning  at  the  forward  en- 
gine truck  wheel  on  right  side,  going 
around  the  tender  and  ending  with  en- 
gine truck  wheel  on  left  side,  in  consecu- 
tive numbers,  as  wheel  No.  i.  No.  2,  No. 
3,  etc.  On  an  eight-wheel  engine  the 
right  forward  engine  truck  wheel  would 


be  designated  No.  i,  while  the  left  for- 
ward would  be  No.  16,  according  to  this 
system. 

95-  What  are  some  of  the  various 
causes  for  pounds? 

A.  Wedges  not  properly  adjusted, 
loose  pedestal  braces,  lost  motion  be 
tween  guides  and  crossheads,  badly  fit 
ting  driving  brasses,  improper  keying  of 
rod  brasses,  engine  and  rods  out  of 
tram,  loose  piston  on  rod  or  loose  fol- 
lower bolts. 

96.  How  can  a  pound  in  driving  bo.\ 
wedges  or  rod  brasses  be  located? 

A.  By  placing  the  right  main  pin  on 
the  upper  forward  eighth,  which  brings 
the  left  main  pin  to  the  upper  back  eighth 
Then  by  blocking  the  drivers,  giving 
the  cylinders  a  little  steam  and  reversing 
the  engine  under  pressure,  both  sides 
can  be  tested  at  the  same  time. 

97.  When  should  crossheads  or 
guides  be  reported  to  be  lined? 

A.  When  there  is  sufficient  lost  motion 
between  crosshead  and  guides  to  cause 
a  jumping  motion  when  the  pin  is  leav- 
ing either  dead  center  and  the  cross- 
head  is  beginning  the  return  stroke. 

98.  When  should  driving  box  wedges 
be  reported  to  be  lined? 

A.  When  the  wedge  has  been  forced 
up  as  high  as  it  can  go  and  lost  motion 
appears  between  wedge  and  box.  It 
should  then  be  reported  lined  down.  Lin- 
ing up  is  sometimes  reported  by  engine- 
men,  but  this  is  incorrect. 

99.  When  should  rod  brasses  be  re- 
ported to  be  filed? 

A.  When  there  is  sufficient  lost  mo- 
tion to  cause  pounding. 

100.  When  should  rod  brasses  be  re- 
ported to  be  lined? 

A.  When  the  key  is  down  to  a  point 
where  it  cannot  be  forced  down  further 
to  prevent  brass  working  in  strap. 

loi.  When  should  lost  motion  between 
engine  and  tender  be   taken   up? 

A.  When  there  is  H  in.  or  more  lost 
motion  between  engine  and  tender,  caus- 
ing an  undue  strain  on  the  drawbar  by 
the  forward  and  backward  lurching  of 
the  engine  while  in  motion,  or  the  for- 
ward lurch  in  starting.  It  also  cause- 
severe  strain  on  draft  rods. 

102.  Describe  the  principle  on  which 
an   injector  works. 

A.  The  principle  on  which  an  injec- 
tor works  is  a  combination  of  forces, 
velocity  and  an  induced  current  of  water 
passing  through  suitably  proportioned 
tubes,   designated   as   steam   nozzle,   com- 
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billing  tube  and  delivery  nozzle.  Under 
a  given  pressure  the  velocity  of  escap- 
ing steam  is  much  greater  than  that  of 
water,  which  would  be  ejected  were  a 
hole  opened  in  the  boiler  below  the  wa- 
te-'  line.  The  reduced  orifice  in  the  steam 
nozzle  naturally  increases  the  velocity  of 
the  escaping  steam  as  it  enters  the  com- 
bining tube  where  it  entrains  the  feed 
water  and  condenses.  As  the  escaping 
steam  is  being  condensed  it  has  lost  none 
of  its  velocity  except  that  due  to  friction 
of  the  pipes  through  which  it  passes,  con- 
sequently it  has  a  vastly  greater  pene- 
trating force  after  condensation  than  the 
resisting  force  in  the  boiler.  Leaving 
the  combining  tube  the  condensed  steam 
and  feed  water  now  pass  through  the  de- 
livery nozzle  into  the  branch  pipe,  where 
the  ram-like  force  imparted  to  the  water 
by  the  velocity  of  the  escaping  steam  un- 
seats the  boiler  check  and  permits  the 
free  flow  of  water  to  the  boiler. 

103.  What  is  generally  the  cause  of 
failure  of  the  second  injector,  and  what 
should  be  done  to  obviate  this  failure? 

A.  Infrequent  use  causes  the  various 
parts  to  corrode  and  the  check  to  lime 
over  and  stick.  Frequent  use  and  a  trial 
before  starting  on  trip  will  guard  against 
such  failures. 

104.  \\'hat  are  the  advantages  of  the 
combination  boiler  check? 

A.  It  reduces  the  number  of  boiler 
check  and   injector   failures. 

105.  If  an  injector  stops  working 
v.hile  on  the  road,  what  should  be  done? 

A.  First  ascertain  the  cause  before 
applying  the  remedy.  It  may  be  due  to 
a  disconnected  and  closed  tank  valve, 
clogged  strainers,  loose  coupling  in  feed 
pipe  which  destroys  the  vacuum  neces- 
sary to  raise  the  water  when  starting  a 
lifting  injector,  stuck  check,  etc. 

106.  How  can  a  disconnected  tank 
v?lve  be  opened  without   stopping? 

A.  By  closing  the  heater  valve  and 
forcing  the  steam  from  injector  back  in- 
to tank  to  dislodge  valve. 

107.  If  the  steam  heat  gauge  showed 
the  required  pressure  and  cars  were  not 
being  heated  properly,  how  should  one 
proceed  to   locale  the   trouble? 

A.  First  make  sure  that  the  connec- 
tions on  the  cars  were  all  coupled  and 
their  respective  valves  opened  to  the  rear 
end  of  train.  If  no  steam  appeared  at  rear 
car,  examine  each  angle  cock  or  valve, 
and,  if  these  were  open,  look  for  the 
trouble  at  the  regulator  reducing  valve 

108.  How    does    the    steam    heat    re 
ducing  valve  control   the   pressure? 

A.  By  suitably  adjusted  springs  and 
valves  which  restrict  the  steam  passages 
in  proportion  to  the  amount  of  tension 
of  the   springs   e.xerted   upon   the   valves. 

109.  What  constitutes  abuse  of  an  en- 
gine? 

A.  Improper  care,  working  at  a  long- 
er cut-off  than  necessary,  pumpmg  the 


water  irregularly  or  in  greater  quantities 
than  required. 

1 10.  How  are  accidents  and  break- 
downs best  prevented? 

A.  By  frequent  and  careful  inspection 
before  starting  and  during  each  trip. 

111.  What  are  the  duties  to  be  per- 
formed by  an  engineman  when  giving  up 
his   engine   at   the   terminal  ? 

A.  To  thoroughly  inspect  the  engine 
and  report  all  defects  in  an  intelligent 
manner. 

112.  In  what  manner  should  an  engine 
be  inspected  after  arrival  at  terminal? 

A.  All  running  gear,  frames,  cylinders, 
sj.ddles,  bolts,  wheels,  fire  box,  smoke 
arch  and  any  other  parts  of  the  engine 
should  be  thoroughly  examined  and  all 
defects  correctly  reported.  No  super- 
ficial examination  is  sufficient. 

113.  In  reporting  work  on  an  engine, 
is  it  sufficient  to  do  it  in  a  general  way, 
such  as  saying,  "Injector  won't  work;" 
"Lubricator  won't  work;"  "Pump  won't 
work;"   "Engine   blows."   etc.? 

A.  No;  he  should  be  explicit  and  as- 
sign a  cause  for  every  failure,  so  as  to 
assist  the  shop  force  in  remedying  the 
defect. 


GENERAL 


Questions  Answered 


(32)  Train  order  question  : 
Train  117  is  a  second-class  train. 
Train-  118  is  a  third-class  train.  Train 
117  received  a  train  order  at  (C). 
Train  order  (No.  i).  No.  117,  Engine 
1324,  will  wait  at  (D)  until  eighteen 
twenty-five  (18.25),  and  (E)  until  eigh- 
teen forty-five  (18.45)  for  first  118,  En- 
gine 1325,  at  (D).  No.  117  receives 
train  order  (No.  2)  that  part  of  order 
(No.  i)  reading  No.  117,  Engine  1324, 
will  wait  at  D  until  eighteen  twenty- 
five  (18.25)  for  first  (No.  118)  Engine 
1325  is  annulled.  (E)  is  a  telegraph  of- 
fice. Has  the  dispatcher  the  right  to  give 
order  (No.  2)  to  No.  117,  Engine  1324. 
at  (D)  before  he  gets  the  signature  of 
the  conductor  of  first  118,  Engine  1325, 
according  to  the  Canadian  Pacific  rules? 
A. — According  to  the  Standard  Code 
rules  of  the  American  Railway  Asso- 
ciation the  dispatcher  would  have  the 
right  to  annul  that  part  of  order  No.  i 
providing  for  No.  117  to  wait  at  D  for 
first  No.  118,  but  would  first  have  to 
send  order  No.  2  to  first  No.  118  at  E 
or  some  place  beyond  and  secure  the 
proper  response  from  the  operator,  to 
make  sure  that  first  No.  118  would  re- 
ceive the  same  before  leaving  E.  This 
would  be  perfectly  safe,  for  the  reason 
that  the  order  would  still  hold  No.  117 
at  E  until  18.45,  but  were  it  not  for  this 
fact,    the    dispatcher    would,    according 


to  tlie  principles  of  train  dispatching, 
be  compelled  to  secure  the  signature 
of  the  conductor  of  first  No.  118  or  in 
some  other  way  make  sure  that  they 
had  arrived  at  the  point  where  the  order 
was  waiting  for  them,  before  complet- 
ing order  No.  2  to  No.  117.  This  would 
be  necessary,  because,  with  the  order 
annulled,  No.  117  might  reach  a  point 
beyond  that  at  which  order  No.  2  was 
waiting  for  first  118  before  the  arrival 
of  the  latter  and  a  collision  would  result. 

INVENTOR    OF    SAFETY    VALVES. 

(.33)      R-    M.    B.,    Worcester,    Mass., 
writes : 

We  have  been  having  a  little  dispute 
about  who  was  the  inventor  of  the 
safety  valve.  A  says  it  was  invented  by 
James  Watt  and  B  says  it  was  invented 
by  a  man  named  Newcomer,  who  made 
steam  engines  before  Watt's  time, 
while  C  says  it  was  invented  by  Oliver 
Evans,  who  was  the  first  inventor  to 
use  steam  of  high  pressure.  We  have 
decided  to  refer  the  question  to  you. 
A. — The  safety  valve  is  popularly  be- 
lived  to  have  been  invented  by  Dr. 
I'apin,  a  distinguished  scientist  who  ex- 
perimented a  great  deal  with  steam 
during  the  17th  century.  He  was  the 
first  to  apply  a  lever  on  which  weights 
could  be  hung  to  regulate  the  pressure 
on  the  safetj'  valve.  Crude  kinds  of 
safety  valves,  however,  had  been  used 
from  time  immemorial  for  distilleries, 
glass  furnaces  and  other  places  where 
pressure  of  vapor  had  to  be  controlled 
The  primitive  safety  valve  was  n 
ground  plug  weighted  by  a  leaden  cap 

DISTANCE   OF   RESERVOIR   FROM    PUMP. 

(34)  J-  J-  C.,  Live  Oak,  Fla..  writes 
I  have  a  temporary  air  plant  consist- 
mg  of  an  old  8  in.  air  pump  and  an  old 
main  reservoir  off  of  a  locomotive.  The 
steam  pipe  to  pump  is  l  in.  and  the 
air  discharge  is  ^  in.  Now  what  I  want 
to  know.  Does  it  make  any  difference 
how  far  away  from  the  pump  the  reser- 
voir is  placed,  or  should  I  have  a  large 
discharge  pipe  to  the  air  reservoir,  if  the 
reservoir  is  a  long  way  from  the  pump 
I  have  the  pump  close  to  the  steam 
boilers  and  the  reservoir  at  the  shop 
some  three  hundred  feet  away.  The 
pump  seems  to  work  hard  when  we  are 
using  the  air  tools?  A. — A  long  discharge 
pipe  between  the  pump  and  main  reser- 
voir cools  the  air  and  deposits  moisture 
in  the  main  reservoir,  but  in  a  cold 
climate  a  very  long  discharge  pipe  is 
liable  to  freeze.  In  your  climate,  how- 
ever, freezing  of  this  nature  should  not 
be  feared.  The  remote  location  of  your 
reservoirs  is  in  your  favor.  The  larger 
discharge  pipe  would  merely  add  volume 
to  your  main  reservoir,  and  you  would 
not  get  any  other  beneficial  results  there- 
by. Your  pump  laboring  hard  when  air 
tools  are  bing  used  is  doubtless  due  to 
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the  air  pressure  required  to  operate  the 
pneumatic  tools.  You  should  cither  have 
more  pump  capacity  or  very  much  more 
main  reservoir  capacity  to  operate  pneu- 
matic tools  successfully.  More  pump  ca- 
pacity is  preferable. 

EFFECT  OF  LOST  MOTION  IN  Sl.IUE  VALVE. 

(35)  M.  R.  S.,  Melrose,  Minn.,  asks  : 
Would  a   1/16  in.   lost   motion   in  the 

slide  valve  5,  in  the  New  York  duplex 
No.  2  air  pump,  fitting  onto  the  valve 
rod  have  a  tendency  to  prevent  the  pump 
from  working  properly,  and  would  it 
cause  the  pump  to  work  lame  and  pre- 
vent the  same  from  charging  the  train 
line  properly,  and  if  it  has  any  eflfect 
what  would  that  be?  A. — One-sixteenth 
in.  lost  motion  would  hardly  affect  the 
pump  materially  in  its  operation  al- 
though the  tendency  would  be  in  that 
direction,  but  it  would  probably  be  in- 
sufficient to  give  any  considerable  trou- 
ble; however,  this  lost  motion  should 
be  kept  down  as  much  as  possible  in 
order  to  get  the  best  performance  of 
the  pump. 

BROKEN    TRAIN    PIPE. 

(36)  A.  C.  E.,  Danville,  111.,  writes: 
A  certain  engineer  was  running  a  pas- 
senger train,  and  in  some  manner  his 
train  line  pipe  broke  on  engine,  just 
back  of  the  tee  below  the  brake  valve. 
Now  the  question  is,  could  he  come  in 
with  his  brakes  in  working  order  with 
this  pipe  broken.  One  man  claims  he 
could  by  securely  plugging  the  broken 
part,  closing  the  reducing  valve  and  go- 
ing in  front  of  the  engine  and  coupling 
the  train  line  into  the  signal  hose,  and 
doing  the  same  thing  back  of  the  tender. 
This  is  a  difficult  coupling,  but  it  can 
be  made  by  springing  jaw  on  signal  hose 
with  cold  chisel.  You  are  now  taking 
your  air  in  a  roundabout  way,  using  sig- 
nal line  for  a  brake  line.  Could  this 
be  done?  A. — Yes,  it  might  be  done  in 
an  extreme  emergency;  but,  of  course, 
you  would  loose  your  air  signal. 

TO    LEVEL    ENGINE    CAR    SPRINGS. 

{37)  W.  C.  F.,  Brookville,  Pa.,  writes  : 
I  am  running  a  Baldwin  consolida- 
tion engine,  65  tons  on  drivers,  and  5 
tons  on  engine  trucks.  STie  is  about 
il4  ins.  low  in  front.  Her  two  front 
drivers  are  equalized  with  the  pony 
truck.  As  I  have  to  do  my  own  work, 
please  tell  me  an  easy  way  to  raise  her 
and  where  to  begin?  A. — In  the  first 
place,  see  if  the  front  springs  are  in 
proper  shape  to  hold  the  required 
weight.  If  the  springs  are  in  good  or- 
der, screw  down  the  nut  on  the  engine 
truck  center  pin  bolt.  If  this  does  not 
furnish  sufficient  means  for  raising  the 
engine,  then  shorten  the  link  between 
the  cross  equalizing  bar  and  the  cen- 
tral or  truck  equalizing  beam.  It  is  our 
opinion  that  the  life  is  out  of  the 
springs  under  your  engine  and  that  they 


have  lost  their  set.  We  should  recom- 
mend the  changing  of  the  springs  in 
preference  to  shortening  the  link. 

Fl  .\.NIW;il    OR    PLAIN    DRIVING    TIRES. 

(38)  M.  C,  St.  Paulo,  Brazil, 
writes : 

(l)  Will  you  please  explain  why  it 
was  thought  advisable  to  have  all  the 
wheels  of  locomotives  flanged,  in  cases 
where  some  were  formerly  made  flange- 
less?  What  are  the  indispensable  pre- 
cautions to  avoid  excessive  friction  be- 
tween flanges  and  rails?  A. — In  the 
report  of  the  committee  on  flanged 
tires,  printed  in  the  1899  proceedings 
of  the  Master  Mechanics'  Association, 
pages  202-208,  it  will  be  seen  that  the 
advantages  claimed  by  the  advocates 
for  all  flanged  or  partly  flanged  tires 
are  about  the  same,  with  the  exception 
that  the  roads  using  flanged  tires  on  all 
driving  wheels  have  certain  advantages 
which  may  be  enumerated  thus :  As  the 
tires  wear  down,  the  flange  gives  them 
greater  strength,  and  there  is  less  lia- 
bility of  thin  tires  slipping  on  the  cen- 
ter. It  is  only  necessary  to  carry  one 
kind  of  tire  and  one  kind  of  brake 
shoe  in  stock  where  all  flanged  tires  are 
used.  Some  roads  set  the  flanged  tires 
of  the  middle  wheels  in,  say,  a  total  of 
3/16  of  an  inch,  and  lateral  motion  of 
about  one-eighth  of  an  inch  is  given 
to  each  axle  box. 

SETTING    HAND    BRAKES. 

(39)  O.  R.  E.,  Clifton  Forge,  Va., 
writes: 

In  former  years,  when  freight  trains 
were  partially  equipped  with  air  brakes, 
the  rule  followed  with  hand  brakes  was 
that  if  any  were  necessary  to  assist  the 
air  brakes,  to  set  the  necessary  number 
of  hand  brakes  immediately  back  of  the 
air  braked  cars.  Since  all  trains  are  now 
practically  air  braked,  and  it  is  found 
that  sometimes  hand  brakes  are  neces- 
sary, what  is  the  objection  to  setting 
them  on  the  head  end.  This  would  keep 
the  slack  of  the  train  bunched  when 
brakes  were  released  and  would  assist  in 
handling  the  train  smoothly.  A. — Con- 
ditions have  changed  in  respect  to  air 
braked  trains,  and  while  it  is  not  con- 
sidered the  best  practice  to  use  hand 
brakes  on  air  braked  cars  when  they  are 
in  operation,  still  it  is  sometimes  thought 
advisable,  and  is  actually  done.  In  this 
case,  perhaps,  while  it  is  a  bad  practice, 
it  would  be  a  better  plan  to  set  a  num- 
ber of  hand  brakes  on  the  head  end.  but 
not  with  a  lever  or  club.  The  tempta- 
tion for  a  brakeman  to  use  but  one  or 
two  brakes,  an(i  to  brake  these  two  in- 
dividual cars  exceedingly  hard,  results 
in  slid  flat  wheels. 

(.40)     J.  A.  F..  Columbus.  O..  writes: 

In  looking  over  some  of  my  old  books 

and  papers,  I  find  in  several  places  where 

you  speak  of  inside  clearance,  also  your 


"Traveling  Engineer's  Examination 
Chart,"  which  you  issued  several  years 
ago,  asks  in  question  thirty-four  (34). 
"What  is  inside  clearance?"  "What  is  it 
for?"  I  have  asked  several  men  who  have 
had  years  of  experience,  but  their  an- 
swers are  so  different  that  it  leaves  mc 
where  I  started  on  the  question.  Some 
say  you  mean  what  I  would  call  negative 
inside  lap  (or  in  other  words,  when  the 
valve  is  in  the  center  of  its  travel  the 
cavity  is  wide  enough  to  allow  steam  to 
pass  from  both  steam  ports  to  the  ex- 
haust port),  which  does  away  with  com- 
pression so  far  as  the  exhaust  side  of 
the  valve  is  concerned.  Others  say  you 
simply  mean  inside  lap.  If  you  will 
please  explain  this  so  I  will  be  able  to 
convince  some  of  these  older  ones  with 
whom  I  dislike  to  dispute,  it  will  be  a 
great  favor.  A. — On  some  engines  the 
valve  is  made  so  that  the  inside  edges 
lap  a  little  over  the  bridge  when  in  the 
middle  position.  The  purpose  of  that 
is  to  delay  the  exhaust  opening  for  re- 
lease and  to  advance  it  for  compression. 
Inside  lap  has  generally  been  given  to 
slow  moving  engines,  inside  clearance  to 
those  that  have  to  run  fast.  Cutting 
away  the  inside  of  the  valve,  on  the 
other  hand,  so  that  its  edges  do  not 
reach  the  bridges  when  on  the  middle 
position,  accelerates  release  of  steam  and 
delays  the  closure  for  compression.  This 
is  called  giving  inside  clearance.  The 
purpose  of  giving  inside  lap  is  to  get 
more  expansion  out  of  the  steam  by  cic- 
laying  the  period  of  exhaust;  the  purpose 
of  giving  valve  clearance  is  to  accelerate 
release  and  delay  valve  closure,  thereby 
helping  to  reduce  back  pressure  and 
compression. 


Lackawanna  Locomotive  Wins  Medal. 

A  gold  medal  has  been  awarded  by 
the  superior  jury  of  awards  of  the 
Louisiana  Purchase  Exposition  at  St. 
Louis  to  the  Lackawanna  Railroad  on 
the  exhibit  of  consolidation  locomotive 
306.  The  locomotive  was  designed  es- 
pecially for  moving  heavj'  tonnage,  and 
is  merely  one  of  a  number  now  in  serv- 
ice on  the  road.  The  total  weight  on 
wheels  is  191,500  pounds. 

Like  all  Lackawanna  locomotives,  it 
burns  anthracite  coal  exclusively,  boil- 
ers having  a  working  pressure  of  200 
pounds.  There  is  a  total  heating  sur- 
face of  2,786  sq.  ft.  The  total  wheel 
base  of  both  engine  and  tender  is  53  ft 
4'/i  ins.  The  tank  has  a  capacity  of 
6,000  gallons   of  water. 


A  third  section  of  the  network  of  the 
underground  railway  has  just  been 
opened  in  Paris.  All  these  lines  com- 
municate with  each  other,  and  passen- 
gers can  pass  direct  from  one  to  the 
other  without  coming  above  ground, 
and  without  paj'Ing  an  extra  fare. 
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Air  Brake  Department. 


"To  Improve  the  Air  Brake  Service."* 

BV    DAN    DUGAN 

One  particular  letter  in  the  General 
Manager's  morning  mail  had  caused  that 
official  to  pause  in  his  speedy  and  sys- 
tematic disposal  of  the  same,  and  his 
summons,  through  the  medium  of  the 
electric  "buzzer"  and  Burns,  the  chief 
clerk,  had  brought  Mr.  Burke,  the  Supt. 
Motive  Power,  and  Jennings,  the  Air 
Brake  Inspector  before  him.  The  S. 
M.  P.  uneasily  filled  one  of  the  luxuri- 
ous leather  chairs,  while  Jennings,  as 
seemed  his  usual  fate,  occupied  "the  car- 
pet" before  the  G.  M.'s  desk,  standing 
facing  that  official. 

"Mr.  Burke,  your  letter  here,  request- 
ing passes  over  the  D.  L.  &  H.  and  P. 
L.  L.  railroads,  for  Jennings  and  his 
wife  to  the  Twelfth  Annual  Convention 
of  the  Air  Brake  Association  in  New  Or- 
leans, April  II,"  began  the  G.  M..  ex- 
tracting from  the  communication  in  his 
hand,  "is  flagrantly  against  our  rules  as 
you  know.  While  we  will  issue  such 
transportation  over  our  own  line,  the 
pass  agreement  prohibits  requesting  it 
over  foreign  lines.  You  ought  to  know 
that." 

"I  know  that  is  the  general  rule,  sir, 
but  Jennings'  case  is  an  unusually  de- 
serving one,  and  I  thought  perhaps  you 
might   make   it  an   exceptional   one  " 

"How  do  you  make  that  out?" 

"Jennings  has  saved  us  a  good  deal 
of  money  since  he  came  with  us,  sir. 
and  the  Air  Brake  Association  has  been 
his   greatest   assistant." 

"What  has  the  Air  Brake  Association 
ever  done  for  the  Midland.  Jennings, 
either   directly   or   indirectly?" 

"Well,  sir,"  began  the  inspector  as  he 
shifted  his  weight  from  one  foot  to  the 
other,  and  tried  to  blink  a  cinder  out 
of  his  eye  which  he  had  caught  while 
riding  the  engine  of  the  "Chain  Light- 
ning" two  hours  ago,  "what  success  I've 
had  in  establishing  good  air  brake  prac- 
tice on  the  Midland  is  due  the  Associa- 
tion, from  attending  its  conventions  and 
mixing  with  its  members.  I  could" — 

"But  tell  me,"  interrupted  the  G.  M.. 
"how  much  in  dollars  and  cents,  has  all 
this  brought  to  the  Midland?  How 
many  more  loo-ton  freight  engines  and 
lOO-ton  capacity  steel  cars  have  we  been 
able  to  buy  since  you  began  attending 
the  Air  Brake  Association  conventions? 
And  how  many  more  dollars  in  dividends 
has  the  Midland  been  able  to  pay  its 
stockholders  since  you  brake  fellows  be- 

*  Motto  of  The  Air  Hrake  Association, 


CONDUCTED     BY     F.     M.     NBI.I<IS. 

gan  meeting  and  swapping  air  brake 
tales?" 

"That's  a  'corker',''  thought  the  S. 
M.  P.,  who,  while  having  great  faith 
in  the  inspector,  feared  this  question 
would  floor  him.  But  Jennings'  self- 
assurance  even  increased  as  he  replied: 
"Thirteen  years  ago,  sir,  when  the  Air 
Brake  Association  was  organized,  freight 
trains  were  long  if  they  contained  35 
cars,  and  ten  air  cars  were  a  lot  to  cou- 
ple up  and  operate.  Now,  we  have  75 
and  even  100  car  trains,  all  air  braked. 
Freight  train  speeds  then  were  20  and 
25  miles  per  hour.  Now,  they  are  double 
that.  Then,  if  a  car  needed  its  triple 
valve  cleaned,  the  car  was  put  out  of 
service  for  at  least  one  day.  Now,  the 
triple  valve  is  changed  in  a  few  minutes' 
time,  and  the  car  keeps  on  earning 
money  undisturbed.  Five  thousand  cars 
per  year,  needing  triple  valve  repairs, 
are  not  many  for  this  great  Midland 
line,  and  rating  a  car's  service  at  five 
dollars  per  day,  this  item  alone,  devised 
and  introduced  by  an  Association  mem- 
ber, and  adopted  and  recommended  by 
the  Association,  is  saving  the  Midland 
twenty-five  thousand  dollars  per  annum.  ' 

"That  would  nearly  buy  two  good  con- 
solidated engines,  Jennings,  or  a  train  of 
loo-ton  capacity  steel  cars,"  rejoined  the 
G.  M.  "But  don't  you  think  you  are 
over-crediting  the  achievements  of  the 
Air  Brake  Association?  Didn't  govern- 
ment legislation,  which  made  brake  ap- 
plication compulsory,  do  much  to  equip 
freight  cars  with  air  brakes?  And  did 
not  the  Interstate  Commerce  Commis- 
sion compel  roads  to  use  brakes?" 

"Yes,  sir,"  replied  Jennings,  "but  the 
Air  Brake  Association  developed  and  in- 
troduced methods  of  maintenance  which 
made  these  requirements  possible.  Had 
the  Association  not  started  a  campaign 
to  reclaim  the  neglected  and  debilitated 
brakes  and  to  maintain  them,  all  the 
compulsory  laws  of  Congress  and  the 
nagging  of  the  Interstate  Commerce 
Commission  would  have  amounted  to 
nothing.  It's  easy  to  command  a  thing 
done,  but  often  quite  difficult  to  effect 
its  accomplishment." 

"Yes,"  interposed  the  G.  M.,  good  na- 
turedly,  "that's  true.  Joshua  of  old 
commanded  the  sun  to  stand  still,  but  I 
guess  it's  still  moving,  for  our  late  ec- 
clesiastical colored  friend  of  Virginia. 
John  Jasper,  only  ceased  with  death  to 
offer  proof  that  'de  sun  do  move,'  What 
other  dollars  have  you  saved,  Jennings? 
I'm   getting   interested," 

Jennings    resumed:      "The    M.    C.    B. 


maintenance  rules  are  so  favorable  tn 
roads  doing  air  brake  work  on  foreign 
cars,  that  an  air  brake  gang  in  a  yard 
can  be  made  self-sustaining  by  doing  re- 
pairs to  foreign  cars.  In  this  way  I  have 
eight  gangs  of  five  men  each  at  points 
over  our  line  which  are  actually  sup- 
ported by  foreign  lines.  Our  brakes  are 
maintained  at  no  cost  to  ourselves.  The 
foreign  lines  pay  these  gangs  for  work 
done  to  their  cars  and  ours,  too.  These 
40  men  get  $2.00  per  day,  each,  or  $80.00 
per  day,  aggregate.  In  one  year  these 
gangs  of  ours  receive  $29,200  in  wages 
paid  by  foreign  lines.  This  favorable 
schedule  of  prices  to  roads  inclined  to 
maintain  brakes  was  originally  drafted 
by  a  member  of  the  Air  Brake  Associa- 
tion, and  afterwards  adopted  and  recom- 
mended by  that  body." 

"A  clever  bit  of  legislation,"  remarked 
the  G.  M.  "That  $29,000  would  buy  two 
100-ton  'battleships,'  or  a  whole  train  of 
steel  cars.  A  good  saving,  Jennings, 
but  why  don't  the  foreign  lines  'get 
onto'  this  wrinkle  and  repair  brakes  on 
foreign   cars   themselves?" 

"Some  roads  do,  but  others  don't 
Their  inspectors  don't  know.  They 
don't  attend  the  conventions.  They're 
not  encouraged  to  do  so." 

"Well,  they  ought  to  be,"  replied  the 
G.  M.  "Any  more  dollars  saved,  Jen- 
nings?" 

"Yes,  sir;  we  used  to  hold  an  engine 
in  the  roundhouse  to  make  air  pump  re- 
pairs. Now,  we  have  all  air  pumps  re- 
paired in  the  machine  shops  and  stocked, 
and  if  an  engine  comes  into  the  round 
house  with  a  disordered  pump,  we  ex- 
change a  repaired  and  tested  pump  from 
stock  for  the  defective  one  in  less  than 
ten  minutes,  while  the  fire  is  being 
cleaned.  We  used  to  have  60  putnp 
failures  a  month,  the  roundhouse  work 
averaging  about  three-quarters  of  a  day 
for  repairs.  At  this  rate,  we  lost  45 
engine-days  per  month;  and  estimating 
a  locomotive's  service  at  $15.00  per  day. 
we  lost  $675.00  per  month  from  air  pump 
failures,  or  $8,100.00  per  year.  There  is 
a  positive  end  to  this  loss,  due  to  the 
use  of  this  practice,  which  was  originat- 
ed and  adopted  at  one  of  the  conven- 
tions of  the  Air  Brake  Association." 

"Enough  to  buy  several  more 
steel  cars,"  interjected  the  G.  M. 
"That'll  do,  Jennings,  I  guess  your  As- 
sociation does  something  besides  junket- 
ing. It  saves  dollars.  Make  your  ar- 
rangements to  go  to  the  New  Orleans 
convention  in  April.  I'll  attend  to  the 
transportation." 
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As  Jennings  disappeared  through  the 
HTcen  swinging  door,  the  G.  M.  turned 
to  the  S.  M.  P.,  and  said: 

"Your  letter  is  right,  Mr.  BurUu;  Jen 
nings   is  deserving,  and  the  transporta- 
tion will  be   forthcoming.     See   that   his 
salary  is  paid   while  away;   also   his   ex- 
penses." 

As  the  S.  M.  P.  made  his  exit  througli 
the  green  swinging  door,  the  G.  M 
mused:  "In  pursuing  big  things,  we  fre- 
quently suflfer  the  escape  of  little  things, 
which  are  really  big.  Who  would  have 
thought  it?  Sixty-two  thousand  dollars 
per  annum  saved  by  a  young  fellow  with 
grimy  hands  and  face,  riding  around 
on  engines,  and  scouting  through  yards, 
roundhouses  and  machine  shops.  But 
it  is  the  man  on  the  firing  line  who  sees 
and  learns  how  to  do  things.  And  dol- 
lars count." 


First    Type    of    Equalizing    Discharge 
Brake  Valve. 
Very  few  of  the   readers  of  Railway 

AND   IX)C0M0TIVE    ENGINEERING   Will    reCOg- 


In  running  position,  the  air  gets 
through  the  rotary  valve  13,  down 
through  the  supply  ports  and  through 
the  excess  pressure  valve,  which  is  con- 
trolled by  a  spring,  32,  having  a  tension 
of  20  lbs.  When  this  valve  is  forced 
from  its  seat  air  will  pass  to  chamber  A, 
and  from  there  on  as  described  in  the 
full  release  position. 

In  service  application,  pressure  i;>  re 
duced  in  chamber  A,  there  being  no 
equalizing  reservoir  on  this  valve,  and 
piston  19  rises,  carrying  with  it  the  slide 
valve  23,  until  its  graduating  port  is 
opposite  the  exhaust  port.  The  piston 
19  responds  to  reduction  in  chamber  A, 
similar  to  the  manner  in  which  the  triple 
piston  responds  to  lighter  reductions  in 
the  train   pipe. 

In  an  emergency  application,  piston  19 
travels  to  its  uppermost  limit,  carrying 
with  it  slide  valve  23,  thereby  permit 
ting  train  pipe  pressure  to  discharge 
quickly  through  the  direct  lower  open- 
ing in  the  brake  valve  body,  and  also 
through  the  graduating  valve  and  slide 
valve  which  are  in  communication  with 
the  upper  port  for  exhausting  air  from 
the  train  pipe. 

It  will  be  easy  to  see  the  growth  of 
the  present  standard  equalizing  discharge 
valve  from  tViis  valve. 

G.   B.  Culver 

High  Bridge,  N.    y. 


AN     OLD     FORM     OF     EQUAMZINO     HRAKH 
VALVE. 

nize  the  old  drawing  of  a  brake  valve 
which  I  am  sending  you  for  illustration. 
I  believe  this  is  the  first  type  of  an 
equalizing  discharge  valve.  As  will  be 
seen,  its  arrangement  is  suggested  by 
the  slide  valve  and  graduating  valve  in 
the  triple  valve. 

In  the  release  position,  air  passes  from 
the  main  reservoir  down  through  the 
rotary  valve  13  to  chamber  A,  thence 
through  a  port  down  on  top  of  piston 
19,  against  a  check  valve,  seating  up- 
wards and  held  in  place  by  a  spring.  The 
air  forcing  this  check  valve  from  its 
seat,  permits  air  to  pass  down  through, 
round  the  slide  valve  to  the  train  pipe. 


Improved    View?    of   Slide    Valve    Feed 
Valve. 

The  cuts  of  the  slide  valve  feed  valve 
attachment  to  the  brake  valve,  have  al- 
ways been  more  or  less  difficult  to  under- 
stand, owing  to  the  fact  that  the  ports 
and  passageways  for  this  device  run  in 
two  different  directions,  it  therefore,  be- 
ing impossible  to  illustrate  clearly  in  one 
drawing  these  passage  ways. 

The  drawing  shown  in  Fig.  1  and  Fig. 
2  are  made  to  illustrate  more  clearly  the 
operation  of  this  device,  and  the  draw- 
ings have  been  made  so  that  all  ports 
lie  in  one  plane.  Fig.  i  shows  the  slide 
valve  in  its  normal  position,  closing 
port  b,  and  permitting  the  feed  valve  a 
to  be  closed,  thereby  rendering  the  at 
tachment  imperative. 

Fig.  2  shows  the  slide  valve  uncover- 
ing the  port  b,  which  permits  the  pres- 
sure in  passageway  i  to  escape  to  the 
train  pipe,  thereby  causing  the  spring. 
67,  in  the  spring  case  to  push  the  fed 
valve  a  from  its  seat.  These  two  draw- 
ings should  make  the  study  of  the  slide 
valve  feed  valve  attachment  much  easier 
and  clearer.  L.  E.  Harris. 

Cincinnati,  Ohio. 


the  pump  alter  the  engine  has  been  left 
'in  the  roundhouse  tracks  at  terminals 
With  the  triple  feed  lubricator,  oil 
must  necessarily  be  cut  off  from  the  air 
pump  when  the  cylinder  feed  and  steam 
connections  to  lubricator  are  closed.  The 
universal   practice   of  closing   the   lubri- 


oa 


ONB     I'LANE    VIEW    OK   THE    HEEK   VALVH 
ATTACHMENT    (CLOSED). 

cator  is  necessary,  but  as  a  rule,  the 
air  pump  is  allowed  to  run,  and  contin- 
ues to  do  duty  until  the  hostler  has  dis- 
posed of  the  locomotive,  when  the  pump 
throttle  is  closed. 

When  the  final  disposition  of  the   en 
gine   is   made   and   pump   shut   off,    how 


Air  Pump  Failures. 

One    of    the    causes    that   lead    to    air 

pump  troubles,  and  to  w-hich  there  has 

not  been   as   much   attention     paid     as 

there  should  have  been,  is  the   care   of 


63  Jtt-ii''-  Aw. 

ONE    PL-A-NE    VIEW    OF    FEED    VAiVE 
ATTACH.MENT    (OPEN). 

many  of  our  hostlers  open  the  drainage 
cocks  attached  to  the  steam  chambers 
of  the  pump?  From  what  knowledge 
the  writer  has  been  able  to  acquire  re- 
garding the  matter,  it  is  one  of  the 
things  that  are  universally  neglected. 
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-  After  enginemen  leave  the  engine,  it 
may  not  be  more  than  thirty  minutes 
before  the  hostler  has  the  engine  housed, 
and  it  may  not  be  less  than  ten  hours. 
All   \hh  time  the   pump  keeps  churning 


FIG.  4. 

away  without  lubrication.  When  the 
pump  throttle  leaks  some,  which  most 
of  them  do,  and  drainage  cocks  are  left 
closed,  condensation  soon  fills  the  steam 
chamber  of  the  pump,  and  all  traces  of 
oil  having  disappeared,  we  soon  have  a 
beautiful  coat  of  rust  on  all  of  the  m- 
side  wearing  surface.  There  is  no  guess- 
work about  this  statement,  as  the  writer 
has  made  personal  investigation. 

When  enginemen  again  take  charge  of 
the  engine,  they  may,  and  they  may  not. 
open  drainage  cocks.  When  the  throttle 
is  opened  to  a  greater  or  less  amount, 
the  pump  finally  starts,  after  making  as 
much  complaint  and  as  many  groans  as 
an  old  man  with  the  gout.  After  a  time 
varying  from  a  few  minutes  to  a  half 
hour,  the  engineer  will  get  his  triple 
feed  lubricator  in  operation,  by  which 
time  the  rings  in  the  main  reversing 
and  steam  pistons  have  again  polished 
their  wearing  surfaces,  and  had  more 
real   wear   than   they    would    get   in    an 


FIG.  6. 


entire  trip  over  the  road,  or  an  actual 
service  of  not  less  than  twelve  hours 
where  good  lubrication  is  kept  up. 

The  triple  feed  lubricator  is  a  "hoo- 
doo" for  the  air  pump,  and  when  the 
mechanical  departments  go  back  to  the 
separate  lubricator,  they  will  eliminate 
one  of  the  causes  of  the  expense  in  air 
pump  maintenance.  The  triple  feed  lu- 
bricator or  any  cylinder  lubricator  must 
necessarily  be  closed  at  just  such  times 
when  it  is  often  a  necessity  to  have  the 
air  pump  in  operation,  and  with  the  sep- 
arate lubricator  there  need  be  no  time 
when  the  pump  is  in  service  when  it 
could  not  get  the  oil  necessary  to  save 
the  wearing  surfaces. 

J    W.  Re.\ding. 

Grand  Rapids.  Mich. 


The  Forsyth  Automatic  Brake  Pipe 

Coupler  for  Freight  Cars. 
In  the  January,  1905.  number  of  Rail- 
w.\Y  .\ND  Locomotive  Engineering,  the 
Forsyth  automatic  train  pipe  coupler 
for  passenger  cars  is  illustrated  and  de- 
scribed. In  this  number  is  illustrated 
the  same  coupler,  modified  to  apply  to 
freight  cars.  The  description  given  in 
the  January  number  of  the  operation  of 
the  passenger  coupler  applies  to  the 
freight  coupler  as  well. 

The  modifications  necessary  in  the 
coupler  to  adapt  it  to  service  on  freight 
equipment  consists  simply  in  the  elimi- 
nation of  the  air  signal  and  the  steam 
heat  pipe  connections  from  the  coupler 
head,  and  in  the  addition  of  an  ordinary 
hose  coupling  and  special  two-way  cock, 
placed  in  the  brake  pipe  to  facilitate  the 
interchange  of  cars  and  the  coupling  of 
the  ordinary  brake-pipe  hose  coupling 
to  the  Forsyth  coupler. 

The  method  of  attaching  the  automatic 
coupler  head  to  the  car  coupler,  shown 
in  the  accompaying  illustrations,  is  dif- 
ferent from  that  shown  in  the  illustra- 
tions in  the  January  number.  That  shown 
in  the  January  number,  employing  a 
combined  brace  and  hanger,  is  for  use 
in  applying  the  automatic  train  pipe 
coupler  to  cars  already  built,  or  where 
car  couplers  are  not  provided  with  the 
necessary  lug,  as  shown  in  the  illustra- 
tions. 

The  special  two-way  cock  has  two  posi- 
tions, as  shown  in  Fig.  6,  one  for  inter- 
change, when  an  ordinary  hose  coupling 
and  an  automatic  train  pipe  coupler  come 
together,  and  one  for  automatic;  that  is, 
when  two  automatic  train  pipe  couplers 
come  together. 

There  is  no  intermediate  or  lap  posi- 
tion to  which  the  special  two-way  cock 
can  be  turned  that  will  close  the  brake- 
pipe  passage  to  both  the   hose  and  the 
automatic     coupling;     hence,     trainmen 
cannot  make  a  mistake  in  manipulating 
it.     For  when  a  hose  is  coupled  to  the 
"glad  hand,"   as  trainmen   have   already 
termed  the  special  coupling  on  the  auto- 
matic coupler,   the   two-way  cock   must 
be  turned  to  direct  air  to  the  hose  coup- 
ling  before   the   angle   cock   is   opened; 
or,  if  not,   air   will   escape  through  the 
automatic    coupler    to    the    atmosphere. 
and    apply    the    brakes;    and    vice-versa, 
when      two      automatic      couplers      are 
brought   together,    the    handle    must   be 
turned    to    the    automatic    position,    or 
brake-pipe  air  will  escape   through  the 
hose   coupling  to   the   atmosphere,    and 
apply  the  brakes. 

When  all  cars  are  equipped  with  the 
automatic  train  pipe  coupler,  the  "glad 
hand"  will  not  be  necessary,  and  may 
then  be  removed  from  the  automatic 
coupler.  J-   P-    Kelly. 

IVatertown,  N.  Y. 


Locking     Plate     for     Reversing     Plate 
Bolts. 

Those  who  are  having  trouble  with 
loose  reversing  plate  bolts,  or  rather, 
with  their  becoming  loose  while  in  serv- 
ice and  causing  pump  failure,  will  find  a 
remedy,  or  in  fact,  a  cure,  by  use  of  the 
copper  plate  shown  in  accompanying 
sketch. 

The  plate  is  made  from  sheet  copper, 
about  3/64  in.  thick,  and  of  sufficient  out- 
side dimensions  to  be  substantial,  but 
still  not  bulky.  This  piece  of  copper 
is  placed  on  top  of  the  reversing  plate, 
and  the  reversing  plate  bolts  inserted  in 
their  proper  places  through  holes  c  and 
d.  After  the  bolts  have  been  tightened 
the  ends  a  and  6  of  the  plate  are  bent 


Loco.  Bag. 


FIG.  5. 


up    along   the    side    of   bolt   heads,    and 
then  filed  off  even  with  same. 

The  hole  e  in  center  is  of  large  enough 
diameter  to  accommodate  end  of  revers- 
ing valve  bushing  in  pump  head  so  that 
there  is  no  possibility  of  pump  poiind- 
ing,  caused  by  piston  striking  bushing, 
on  account  of  increased  thickness,  should 
the  copper  extend  across  the  plate  hav- 
ing only  hole,  of  sufficient  diameter  to 
admit  reversing  valve   rod. 

This  idea  has  been  made  use  of  for 
some  little  time  by  the  Chicago  &  Alton 
Railway  in  all  their  pumps— New  York, 
gyi  in.  Westinghouse  and  8  in.  West- 
inghouse— and,  as  mentioned,  has  been 
a  complete  cure  of  this  difficuhy. 
E.  O.  Palmer,  Foreman  A.  B.  Dept. 

Chicago   &  Alton   Ry. 
Bhomington,  III,  805  N.   Mason  street 


Triple  Valve  Bushing  Roller. 
I    am    sending    you    a    drawing    of    a 
triple  valve  bushing  roller,  which  I  know 


REVERSING 


PLATE  BOLT  LOCK. 


will    be    interesting    to    your    air    brake 
readers. 

This  tool  consists  of  a  cylindrical  case 
of   steel,    in    the    periphery    of   which    is 
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recessed  a  number  of  hardened  steel 
taper  rollers  which  arc  forced  out,  or 
allowed  to  recede,  by  means  of  a  conical 
center,  operated  by  a  screw  at  the  top. 
In  whichever  direction  the  rollers  are 
made  to  operate,  the  outer  or  rolling 
forces  are  always  on  a  plane  parallel 
with  the  axis  of  the  tool,  and  since  each 
roller  must  move  at  an  equal  distance 
from  the  axis,  it  follows  that  the  bush 
must  be  a  true  cylinder  after  rolling. 
All  wearing  parts  arc  tool  steel  hard- 
ened and  ground. 

The  simplicity  of  the  tool  makes  it  a 
necessity  in  the  air  brake  department 
of  a  railroad,  as  it  puts  the  bushing  in 
perfect  condition  at  the  expense  of  only 
a  few  cents.  The  bushing  is  left  in  a 
better  condition  to  resist  wear,  as  the 
action  of  the  roller  on  the  metal  is  to 
make   it   denser   and    to   produce   a   hur- 


TRIPLE     VALVE     BlSHINi;     ROLLER. 

nished  finish  to  the  surface  of  the  bush- 
ing, thereby  making  it  harder  and  bet- 
ter capable  of  standing  more  service 
without  showing  wear  than  the  bushing 
which  has   not  been   rolled. 

H.  G.  Hammet. 
Trov.  N.  Y. 


Some  Hints  on  Air  Pump  Maintenance. 

There  is  no  reasonable  excuse  for  an 
air  pump  failing  to  work,  or  keep  up  the 
required  amount  of  air  pressure  on  the 
road,  providing  train  pipe  leakage  is  fol- 
lowed up  and  taken  care  of.  It  is  neces- 
sary that  round-house  repairmen  shall 
be  up-to-date,  not  only  in  making  re- 
pairs quickly  and  accurately,  but  also  in 
recognizing  parts  of  the  air-brake  appa- 
ratus that  have  a  tendency  to  produce 
the  same  disorder  as  that  reported. 
There  are  hundreds  of  competent  air- 
brake men  working  in  round-houses  and 
shops,  but  they  are  never  looking  for 
work   which   is  not   reported. 

When  an  air  pump  fails,  some  one  is 
responsible.  It  may  be  the  engineer, 
inspector,  repairman  or  hostler  who  is 
to  blame.  If  the  engineer  has  done  his 
duty,  the  pump  will  not  be  run  dry  or  at 
an  unnecessary  high  speed.  If  the  in- 
spector is  a  competent  man.  the  pump 
will  not  pass  him  with  loose  main  pis- 
tons, loose  valve  seats,  or  badly  worn 
parts.  If  the  hostler  takes  any  care  in 
starting  the  pump,  and  in  keeping  it 
running  at  ash  pit,  etc.,  the  main  pistons 
will  not  be  pounded  loose,  or  small  pack- 
ing rings  be  broken. 


Hare  arc  several  patent  lock  nuts  for 
the  main  piston  rod  that  will  not  let  the 
nuts  work  loose;  and  if  the  end  of  the 
rod  is  annealed  when  the  pump  is  over- 
hauled, the  rod  will  not  break  off.  There 
are  several  ways  of  fastening  reversing 
plate  bolts  so  they  will  not  come  out, 
even  if  they  do  work  loose;  and  if  the 
pump  is  oiled  and  not  run  with  water 
pressure,  the  bolts  will  not  be  torn  out. 
or  packing  rings  in  main  valve  be 
broken,  nor  the  end  of  main  valve  itself 
be  torn  off  if  put  together  properly. 

Under  the  same  conditions,  the  revers- 
ing valve  rod  will  not  be  put  in  when 
the  hollow  in  main  piston  is  not  deep 
enough. 

Steel  air  valves  will  not  break,  neither 
will  they  stick  if  oil  is  put  in  the  air 
cylinder  through  the  oil  cup,  instead  of 
the  air  strainer,  nor  will  the  packing 
rings  be  broken. 

There  are  several  different  kinds  of  air 
pump  packing  that  will  not  burn  out. 
one  kind  in  particular  that  is  practically 
indestructible,  which  will  stay  in  the 
pump  until  it  is  worn  so  the  gland  will 
not  longer  touch  it,  when  another  piece 
can  be  added  and  will  give  the  same 
service  as  new  packing.  If  the  pumii 
should  get  hot  and  burn  the  packing 
hard,  a  small  quantity  of  oil  will  soften 
it.  and  not  render  it  any  more  liable 
to  burn  out  than  new  packing.  This 
practice  has  been  successfully  carried  out 
on  locomotives  hauling  heavy  trains 
equipped  with  the  high  speed  brake,  and 
pumps  pumping  130  lbs.  air  pressure. 

Pumps  run  18  hours  or  more  a  day. 
and  stay  on  the  engine  from  6  to  12 
months.  These  pumps  are  taken  off  at 
the  end  of  6  months'  service,  if  they  can 


men    and    engineers    are    liable    to    fall 
into. 

G.  W.  KiEHM,  A    B.   Repr'm'n. 
Penn.    R.    R 
Washington,  D.  C. 


The   proceedings   of  the   eleventh   an- 
nual convention  of  the  Air  Brake  Asso- 
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BENT    DELIVERY    PIl'E    CONNECTION.     DE- 

SIGNEO   TO   DEFLECT   MOISTURE   AND 

PREVENT    IT   r.OING    BACK    INTO 

TRAIN    PIPE   AND   TRIPLES. 

elation  may  be  obtained  in  this  office 
for  75  cents,  paper  bound,  and  $1.00. 
leather  bound  copies.  These  books  keep 
pace  with  their  predecessors  in  reference 
to  containing  good  and  useful  infor- 
mation which  no  air  brake  man  can  af- 
ford to  be  without. 


For  some  days  last  month  there  ap- 
peared to  be  a  likelihood  that  the  fire- 
men belonging  to  the  New  York,  New- 
Haven  &  Hartford  Railroad,  would  go 
out  on  strike.     They  claimed  the  right 
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be    replaced,    and   no    repairs    are    made 
on  the  engine  if  it  can  be  avoided. 

Some  railroads  have  annoying  air 
pump  failures,  and  will  continue  to  have 
them  so  long  as  the  air-brake  instructors 
are  content  to  do  no  more  than  write 
letters  from  the  office  and  ride  over  the 
road  in  the  instruction  car.  Air-brake  in- 
structors would  doubtless  find  something 
to  their  advantage  in  making  an  occa- 
sional visit  to  the  engine-house  and  ob- 
serve the  habits  and  practices  the  work- 


to  represent  their  members  who  are  en- 
gineers direct  with  the  management 
when  such  men  were  charged  with  any 
offense.  The  management  of  the  road 
asserted  that  they  had  an  agreement 
with  the  Brotherhood  of  Locomotive 
Engineers  to  permit  that  organization 
the  exclusive  right  of  attending  to  the 
grievances  of  engineers  and  they  would 
not  consent  to  the  request  made  by  the 
firemen.  The  incident  has  aroused  con- 
siderable hard  feeling  on  both  sides. 
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96-Inch  Planer,  With  Friction  Clutches, 
Operated  by  Air. 
Planer  illustratec.  made  by  William 
Sellers  &  Co.,  Philadelphia,  is  intended 
for  work  not  exceeding  96  ins.  wide,  96 
ins.  high  and  20  ft.  long.  It  is  provided 
for  two  cutting  tools  on  the  cross  rail 
and  one  on  each  of  the  housings.  Each 
of  the  two  saddles  has  its  own  feed 
motion,  independently  adjustable  in  di- 
rection and  amount.  Each  ha-;  also  its 
own  stopping  and  starting  device,  but 
the  planer  is  so  arranged  that  all  of 
these  can  be  thrown  out  of  action  or 
into  action  simultaneously,  by  the  mo- 


iiearly  vertical  sides  which  do  not  bear 
under  ordinary  circumstances,  but  are 
ready  to  resist  side  cuts  which  are  suf- 
ficiently heavy  to  slide  the  table  up 
on  the  V  so  as  to  bring  the  vertical 
surfaces  in  cont.Tct.  This  arrangement 
permits  the  tabic  to  run  lightly  under 
ordinary  work,  but  prevents  it  from  lift- 
ing under  any  condition  of  heavy  side 
cutting.  The  table  rack,  254  in.  pitch, 
10  in.  face,  is  driven  by  a  spiral  pinion 
of  s  threads. 

The  driving  and  reversing  mechanism 
is  shown  diagramatically  in  Fig.  3. 
"P"  represents  the  shaft  whic!i   carries 


ratio  of  the  gears  in  the  train.  The 
pulley  "A"  is  turned  on  one  side  to 
form  female  half  of  a  conical  friction 
clutch.  The  wheel  "G"  is  turned  on 
both  sides  in  a  similar  manner.  "J" 
and  "N"  are  two  conical  male  elements 
bolted  together  and  forming  an  air- 
tight cylinder  free  to  move  back  and 
forth  on  the  disk  "H,"  which  is  keyed 
and  pinned  to  the  shaft  "K"  and  forms 
a  piston  in  the  cylinder.  In  order  to 
compel  the  shaft  to  rotate  with  the 
friction  clutch  the  head  of  the  cylinder 
"J"  is  provided  with  notches  into  which 
project    teeth    on     the    surface    of    the 
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tion  of  a  hand  lever,  and  this  can  be 
done  from  either  side  of  the  planer. 
The  table  has  a  constant  return  speed 
of  80  ft.  a  minute,  and  a  variable  cut- 
ting speed  from  15  ft.  to  45  ft.  a  min- 
ute. The  table  is  supported  in  one  flat 
and  one  V-bearing,  which  are  provided 
with  forced  system  of  lubrication  by 
means  of  pump  with  circulating  pipe 
system,  oil  tank  and  filters.  The  V- 
bearing  has  four  surfaces,  two  forming 
a  V  of  large  angle,  sufficiently  inclined 
to  guide  the  table  under  ordinary  cir- 
cumstances, but  having  the  minimum 
wedging   action.      There    are    also    two 


the  spiral  pinion  driving  the  table.  On 
its  outer  end  is  mounted  a  spur  wheel 
"O."  This  is  driven  by  the  spiral  pin- 
ion "N"  on  the  pulley  shaft.  The  driv- 
ing pulley  "A"  runs  loose  on  the  pulley 
shaft  "K."  It  runs  continuously  and 
in  the  same  direction  while  the  planer 
is  in  operation.  On  the  hub  of  the  pul- 
ley "A"  is  a  pinion  "B"  driven  through 
a  reducing  train  of  wheels,  C,  D,  E  and 
F,  to  a  loose  wheel  "G"  mounted  like- 
wise on  the  pulley  shaft.  It  is  evident 
that  the  wheel  "G"  will  run  in  the  op- 
posite direction  to  the  pulley  "A,"  and 
at  a  reduced  speed,  depending  upon  the 


piston  "H."  These  form  a  jaw  clutch 
and  permit  end  movement,  while  they 
compel  the  parts  to  rotate  together. 
Air  admitted  to  one  end  of  the  cylin- 
der through  the  center  of  the  shaft 
"K,"  for  example,  between  the  parts 
"H"  and  "M,"  will  cause  the  cylinder 
to  move  in  the  direction  of  the  pulley 
"A"  and  to  press  the  friction  cone 
against  the  pulley  so  as  to  cause  the 
clutch  to  rotate  with  the  pulley.  This 
movement  will  be  transmitted  through 
the  piston  "H"  by  the  clutch  teeth,  and 
cause  the  shaft  to  rotate  in  the  same 
direction,     which     produces      a      return 
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movement  of  the  table.  Admitting  air 
to  the  opposite  end  of  the  shaft  will 
cause  the  clutch  "J"  to  engage  with 
the  wheel  "G"  and  to  force  the  latter 
against  the  stationary  clutch  "L," 
which  is  keyed  to  the  shaft  so  that  the 
wheel  "G"  drives  the  shaft  through 
both  of  the  clutches,  one  on  either  side, 
ill  the  proper  direction  for  cutting  at 
a  speed  which  may  be  varied  by  chang- 
ing the  gears  "E"  and  "D."  These  arc 
mounted  on  split  bushings  with  conical 
holes,  which  permit  the  gears  to  be 
shifted  with  the  minimum  amount  of 
trouble.  In  the  operation  of  the  planer 
the  table  stops  move  an  air  valve  which 
admits  compressed  air  alternately  to 
the  opposite  ends  of  the  cylinder,  and 
by  regulating  the  velocity  of  the  ad- 
mission the  speed  of  reverse  can  be 
nicely  gauged.     It  is  arranged   so  that 


pli.shcd  through  a  positive  motion 
clutch,  which  is  stopped  and  started  at 
each  reverse  of  the  table.  The  move- 
ment of  the  table  dogs  not  only  actu- 
ates the  air  valve,  but  it  trips  the  es- 
capement train  in  the  feed  motion,  and 
allows  it  to  make  half  a  revolution. 
This  gives  a  half  turn  to  each  of  the 
crank  disks,  transmitted  from  the 
clutch  through  a  square  shaft  on  the 
side  of  the  housing,  by  bevels  to  a  hor- 
izontal shaft  driving  a  similar  square 
shaft  on  the  left-hand  housing.  Each 
of  these  disks,  having  a  half  turn  at 
each  reverse,  the  amount  of  feed  is  de- 
termined by  the  position  of  the  crank. 
The  work  done  by  the  dogs,  it  will  be 
seen,  is  of  the  lightest  character,  and 
the  shifting  by  hand  is  also  easily  ac- 
complished. A  novel  feature  of  the 
side   heads   is   that    they    are   lifted    by 


of  the  successive  finishing  cuts  occur 
red  in   a   practically  true   vertical   line, 
as  can  be  readilv   seen   in  the  illustra- 
tion. 

Another  novel  feature  about  this 
planer  is  the  manner  in  which  the  cross 
rail  is  secured  to  the  uprights.  The 
back  between  the  uprights  is  extended 
in  a  rectangular  form,  with  two  verti- 
cal surfaces  fitted  with  gibs  to  the  in- 
side surfaces  of  the  uprights  or  hous- 
ings. A  flange  on  the  back  of  the  cross 
rail  extension  is  provided  with  bolts 
working  in  T-slots  in  the  inner  faces 
of  the  uprights.  Tightening  these  bolts 
draws  the  uprights  against  the  cross 
rail,  which  is  also  secured  to  the  face 
of  the  uprights  in  the  ordinary  manner 
.This  method  of  bolting  brings  into  play 
the  strength  of  the  housing  to  resist 
the   torsion    of   the   cross   rail,   and    the 
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the  table  is  brought  to  rest  promptly 
and  started  up  in  the  opposite  direction 
without  shock.  There  is  no  reversal 
of  high  speed  pulleys  and  the  flywheel 
action  of  the  parts  whose  motion  is 
reversed,  owing  to  their  relatively 
small  size,  is  reduced  to  the  minimum. 
The  pulley  "A"  may  be  driven  through 
a  countershaft  in  the  ordinary  manner, 
or  from  a  motor  as  in  the  present  in- 
stance, where  the  SO  h.p.  motor  is 
mounted  on  a  cast  iron  platform  car- 
ried on  brackets  from  the  housings, 
and  which  serves  as  a  cross  girt  be- 
tween them  The  motor  drives  by  hor- 
izontal belt  to  a  countershaft,  which  in 
turn  drives  the  pulley  shaft  at  the  base 
of  the  housing.  A  separate  belt  is  used 
to  actuate  the  lifting  gear  and  drive 
the  feed  motion      The  latter  is  accom 


the  same  screws  which  carry  the  cross 
rail.  These  screws  are  stationary  un- 
der ordinary  circumstances,  and  the 
heads  are  raised  and  lowered  by  rota- 
ting the  nuts.  It  is  found  in  practice 
that  this  form  of  clutch  releases  and 
engages  with  gre  t  regularity  and  very 
promptly,  so  that  the  stroke  of  the 
planer  is  remarkably  uniform,  the  re- 
verse taking  place  at  the  same  point, 
and  the  overrun  at  the  beginning  of  the 
stroke  is  only  sufficient  to  allow  the 
feed  to  act.  Fig.  2  shows  a  casting 
which  has  been  planed  on  one  side 
with  a  heavy  roughing  out,  the  tool 
being  held  in  one  of  the  side  heads.  A 
square  nose  finishing  tool  was  then 
substituted  and  the  stroke  shortened  so 
that  the  cut  terminated  within  the  sur- 
f.Tce  of  the  casting     The  stopping  point 


cross  rail  stiffens  the  housing  against 
the  twisting  action  of  the  side  heads 
The  effect  is  an  enormous  increase  in 
the  strength  of  the  combined  parts,  and 
unusually  heavy  cuts  can  be  carried. 

In  some  54  in.  planers  of  this  con- 
struction, two  cuts  of  60,000  lbs.  each 
were  taken  in  steel,  without  any  per- 
ceptible spring  of  th^  cross  rail,  al- 
though it  was  scarcely  larger  than  what 
is  usually  provided  for  a  planer  of  that 
width. 

The  total  weight  of  the  planer  is 
about  60  tons. 


Italy  is  adopting  a  scheme  compn.-- 
ing  the  cutting  of  2,141  miles  of  canals, 
some  of  which  are  to  take  ships  of  600 
tons 
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Steel    Mail    Cars. 

Three  steel  railroad  mail  cars  liave 
been  placed  on  the  Consolidated  road 
for  service  between  New  York  and 
Boston.  Tliey  are  very  handsome  cars 
and  combine  groat  strength  with  come- 
liness. It  is  expected  that  the  great 
shock-resisting  power  of  the  cars  will 
make  life  in  a  mail  car  safer  than  it  is 
at  present.  One  of  the  main  features  is 
the  closed  stub  end  vestibule  with  a 
diaphragm  so  that  when  in  a  train  no 
one  can  board  the  cars.  They  are  also 
the  lirst  mail  cars  to  carry  a  six-wheel 
truck  and  the  cars  are  built  in  strict 
accordance  with  the  government  speci- 
fications. 

Inside  the  cars  there  is  a  mail  dis- 
tributing department,  an  assorting  de- 
partment, and  a  storage  department. 
They  are  also  fitted  with  the  Kendall 
reversible  assorting  tables  and  the 
Harrison  racks  for  pouches.  There  are 
two  large  doors  on  either  side  which 
greatly  facilitate  the  work  of  trans- 
ferring the  mail. 


Fate  of  American  Locomotives  in 
Bavaria. 

Ihe  Bavarian  Government  bought  a 
lot  of  American  locomotives  some  years 
ago,  and  it  was  frankly  asserted  at  the 
time  that  the  purpose  of  the  purchase 
was  to  watch  the  working  of  the  en- 
gines and  appropriate  the  features  that 
proved  better  than  those  used  on  Ger- 
man locomotives.  Intimation  is  now 
given  that  the  American  locomotives  are 
to  be  abandoned,  but  the  officials  fail  to 
say  that  the  engines  have  served  their 
purpose.  Instead  of  that  they  make  the 
sneaking  charge  that  the  American  lo- 
comotives have  not  been  satisfactory. 

German  engine  builders  were  intense- 
ly hostile  to  the  use  of  our  engines  in 
Bavaria,  as  the  British  engine  builders 
have  been  intensely  hostile  to  their  use 
in  India,  Egypt,  Africa,  Australia  and 
Jamaica,  not  to  speak  of  neutral  mar- 
kets. Yet  our  engines  have  met  the 
competition  of  English  and  German  en- 
gines in  all  quarters  and  have  with 
rare  exceptions  proved  their  equality  and 
generally  their  superiority.  In  Jamaica 
they  surffessed  engines  built  in  Eng- 
land after  special  designs  to  fit  the  con- 
ditions of  the  island. 

Three  years  ago  the  Bavarian  Gov- 
ernment acquired  some  of  the  American 
patents  and  ordered  two  locomotives 
built  on  the  American  plans,  with  some 
modifications,  in  German  machine  shops. 
The  abandonment  of  .\merican  locomo- 
tives probably  means  the  imitation  in- 
stead of  the  purchase  of  American  en- 
gines.   

Lifting    by    Magnetism. 
Many  of  the  large  shops  throughout 
the    country    which    have    the   work   of 
handling  of  steel  plates  in  large  quanti- 


ties have  resorted  to  magnetism  as  a 
means  of  lifting  the  weights.  Plates 
weighing  from  four  to  even  twelve  tons 
are  successfully  lifted  by  the  aid  of 
electro-magnets  suspended  by  chains 
from  cranes  and  overhead  hoists.  The 
magnets  are  encased  in  a  substantial 
iron  frame  with  a  heavy  eye-bolt  fas- 
tened in  the  back,  through  which  the 
crane  hook  is  passed.  The  magnets 
lift  by  simple  contact  when  the  electric 
current  is  on,  and  the  time  otherwise 
necessary  for  the  adjustment  of  hooks 
and  chains  is  saved,  consequently 
more  plates  can  be  handled  per  day 
by  this  method  than  by  the  old  way. 
Another  point   about   the   magnetic   lift 


A  Palatial  Street  Car. 
A  particularly  handsome  palace  car  has 
just  been  put  into  service  on  the  Dayton 
&  Troy  trolley  railroad,  which  indicates 
the  progress  making  by  certain  trolley 
lines  to  compete  with  steam  railroads.  The 
car  is  60  ft.  in  length,  built  on 
the  steam  passenger  coach  style. 
and  is  several  inches  wider  than 
the  ordinary  traction  car.  The  car 
carries  four  250  h.p.  motors.  Sleeping  ac- 
commodations for  40  passengers  can  be 
furnished,  and  the  car  is  provided  with 
nearly  30  plush  parlor  car  revolving 
chairs.  The  car  is  well  heated  and  light- 
ed, and  is  provided  with  every  late  im- 
provement.    The  car  can  be  speeded   up 
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IS  that  plates  too  hot  to  be  touched  bj' 
men  can  readily  be  lifted  by  the  invis- 
ible force  of  the  electric  current  and 
carried  to  their  appointed  place,  there 
to  cool  at  leisure.  A  magnet  weighing 
300  lbs.  can  lift  a  plate  weighing  about 
9,000  lbs.         

An  agitation  is  going  on  in  Pennsyl- 
vania to  abolish  the  obnoxious  blue 
laws,  which  make  it  a  crime  to  do 
any  work  on  the  Sabbath  day.  If  these 
laws  were  strictly  obeyed  no  railway 
trains  could  be  run  on  Sunday  and  a 
great  deal  of  other  work  now  a  neces- 
sity in  modern  conditions  of  life  would 
have  to  be  stopped.  Voters  in  the  State 
art  urged  to  favor  the  repeal  of  the 
laws.  A  strong  argument  used  on 
Philadelphia  people  is  that  strict  en- 
forcement of  the  laws  would  lead  to  the 
closing  of  the  Baldwin  Locomotive 
Works. 


til  70  miles  an  hour.  It  was  constructed 
by  the  Harlan  &  Hollingsworth  Com- 
pany,  of   Wilmington,   Del. 


The  executive  committee  of  the  New- 
York  State  organization  of  the  Broth- 
erhood of  Locomotive  Engineers  at  a 
meeting  in  .Albany  last  month  adopted 
a  resolution  asking  for  the  inspection 
of  locomotives  by  the  State.  The  re- 
quest results  from  the  recent  explosion 
of  a  locomotive  that  wrecked  two 
trains  and  killed  two  men  at  Whites- 
boro,  on  the  New  York  Central. 


The  whole  coast  of  Peru  is  positively 
rainless,  and  is  chiefly  barren  desert. 
The  region  between  the  first  and  sec- 
iind  cataracts  of  the  Nile,  however,  is 
supposed  to  be  the  hottest  in  the  world 
It  is  also  rainless. 
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Of  Personal  Interest. 


Mr.  W.  S.  Tciiipleton  has  been  ap- 
l>ointed  superintendent  of  motive  power 
and  equipment  of  the  Ferro  Carril  Cen- 
tral de  Guatcm;ila,  with  headquarters  at 
Guatemala  City,  Guatc-niala.  C.  A. 

Mr.  Walter  Dunbar  has  been  ap- 
pointed general  foreman  on  the  Guate- 
mala Central  Railroad,  with  office  at 
Guatemala  City. 

Mr.  Thomas  Lawson  has  fesigned  as 
a  director  and  manager  of  the  Lawson 
Car  Company,  and  has  connected  him- 
self with  Mr.  George  I.  King,  of  the 
Middletown  Car  Works,  in  the  manu- 
facture of  the  King-Lawson  Dutnp 
Car,  office  32  Broadway,  New  York 
City,  N.  Y. 

Mr.  M.  D.  Franey  has  been  appointed 
superintendent  of  the  Collinwood 
shops  of  the  Lake  Shore  &  Michigan 
Southern  Railway. 

Mr.  W.  E.  McEldowney  has  been  ap- 
pointed master  mechanic  of  the  Denver, 
F-nid  &  Gulf,  with  office  at  Enid,  Okla. 

Mr.  E.  G.  Haskins  has  been  appointed 
acting  master  mechanic  of  the  second 
and  third  districts  of  the  Denver  & 
Rio  Grande,  with  headquarters  at 
Salida.  Col.,  vice  Mr.  C.  A.  Hinckley, 
resigned. 

Mr.  W.  O.  Johnson  has  been  appoint- 
ed general  foreman  of  machinery  and 
equipment  of  the  Manistee  &  Grand 
Rapids,  with  office  at  Filer  City,  Mich. 
Mr.  Johnson  was  formerly  master  me- 
chanic on  the  Iowa  Central. 

Mr.  A.  C.  Hinckley,  formerly  master 
mechanic  of  the  Denver  &  Rio  Grande, 
at  Salida,  Col.,  has  been  appointed  mas- 
ter mechanic  of  the  Cincinnati,  Ham- 
ilton &  Dayton,  with  office  at  Lima, 
Ohio,   vice    Mr.   J.    E.    Gould,   resigned. 

Mr.  W.  L.  Tracy,  formerly  assistant 
master  mechanic  of  the  Louisville  & 
Nashville,  at  Louisville,  Ky.,  has  been 
promoted  to  the  position  of  master  me- 
chanic of  the  same  road  at  Louisville, 
Ky. 

Mr.  \V.  A.  Stearns  has  been  appoint- 
ed assistant  master  mechanic  of  the 
Louisville  &  Nashville,  at  Louisville, 
Kj'.,  vice  Mr.  W.  L.  Tracy  promoted. 

Mr.  D.  P.  Angell,  formerly  assistant 
road  foreman  of  engines  on  the  Balti- 
more &  Ohio,  has  been  appointed  as- 
sistant trainmaster  on  the  same  road, 
with  office  at  Connellsville,  Pa.,  vice 
Mr.  H.  R.  Hanlin,  promoted. 

Mr.  B.  C.  Thompson  has  been  ap- 
pointed assistant  road  foreman  of  en- 
gines on  the  Baltimore  &  Ohio  Rail- 
road, vice  Mr.  D.  P.  .^ngell,  oromoted. 


Mr.  M.  i'eiiderghast  has  been  ap- 
pointed general  foreman  of  the  Bal- 
timore &  Ohio  shops,  at  Fairmont,  W. 
Va. 

Mr.  F'.  Mertshcinicr,  who  has  been 
appointed  superintendent  of  motive 
power  of  the  Cincinnati,  Hamilton  & 
Dayton  Railway,  begun  his  railroad 
work  in  1869.  He  entered  the  service 
of  the  Union  Pacific  and  became  as- 
sistant foreman  of  shops,  and  later 
general  foreman.  From  that  road  he 
went  to  the  Colorado  Central  as  mas- 
ter mechanic,  and  from  1880  to  1886 
he  was  superintendent  of  motive  pow- 
er of  the  Texas  Pacific.  He  later  on 
returned  to  the  Union  Pacific  as  mas- 
ter mechanic,  at  Armstrong.  Kan.     He 


MR.    F,    MERTSHEIMEK. 

held  the  position  of  superintendent  of 
the  Wyoming  Division  on  the  Union 
Pacific,  also  assistant  superintendent 
of  machinery,  and  also  that  of  master 
mechanic  until  the  year  1897,  when  he 
took  the  position  of  superintendent  of 
machinery  on  the  Kansas  City,  Pitts- 
burgh &  Gulf.  He  became  general  su- 
perintendent of  that  company  and 
served  in  that  capacity  frotn  1897  to 
1S99.  In  1902  he  was  appointed  super- 
intendent of  machinery  on  the  Denver 
&  Rio  Grande.  Mr.  Mertsheimer's  of- 
fice on  the  C,  H.  &  D.  is  in  Lima. 
Ohio. 

Mr.  Samuel  G.  Strickland,  superin- 
tendent of  the  Nebraska  Division  of 
the  Chicago,  St.  Paul,  Minneapolis  & 
Omaha  Railway,  has  been  appointed 
general  superintendent  of  same  road, 
vice  Mr.  W.  C.  Winter,  resigned.  Mr. 
Strickland's  office  is  at  St.  Paul,  Minn. 

Mr.  L.  B.  Thornburgh  has  been  ap- 
pointed sales  agent  of  the  J.  L.   Bordo 


Company,  of  Philadelphia.  lie  is  111 
charge  of  the  railroad  department.  The 
Bordo  Company  is  manufacturing  the 
Rordo  Blow-oflf  Valve  and  the  Bordo 
Swing  Joints.  Mr.  Thornburgh  was 
formerly  general  sales  agent  of  the 
Shelby  Steel  Tube  Company,  and  late- 
ly vice-president,  treasurer  and  man 
ager  of  Miller,  Thornburgh  &  Company, 
of  New  York. 

Mr.  H.  C.  Bayless  has  been  appoint 
cd  mechanical  engineer  of  the  Minneap- 
olis, St.  Paul  &  Sault  S'te.  Marie,     with 
office  at  Minneapolis,  Minn. 

Mr.  Henry  M.  Sperry  has  resigned 
his  position  of  New  York  agent  of  the 
Union  Switch  &  Signal  Company.  Mr 
Sperry  began  active  railroad  work  in 
1889  on  the  Pennsylvania  Railroad 
For  the  first  four  years  he  was  with  the 
engineer  corps  and  from  1884  to  1891 
he  was  supervisor  of  signals  on  the 
New  York  Division,  and  was  in  charge 
of  construction  and  maintenance  while 
the  line  from  Philadelphia  to  New 
York  was  changed  from  two  to  a  four- 
track  system.  This  change  necessitated 
the  construction  and  installation  of  a 
large  number  of  interlocking  plants. 
Later  Mr.  Sperry  became  the  general 
agent  of  the  Johnson  Railroad  Signal 
Company  and  had  general  charge  of  the 
block  signaling  on  the  New  York  Cen- 
tral. He  subsequently  became  signal 
engineer  and  agent  of  the  National 
Switch  &  Signal  Company,  in  charge 
of  the  western  district.  While  with 
that  company  he  was  called  upon  to  de- 
sign a  large  interlocking  plant  of  157 
levers  at  State  Line,  Ind..  and  he  in- 
stalled the  signal  system  of  the  ele- 
vated Railroads  of  Chicago.  From 
1S9Q  to  the  present  time  he  has  been 
signal  engineer  and  agent  of  the  Union 
Switch  &   Signal    Company. 

Mr.  George  Hoeffle  has  been  appoint- 
ed master  blacksmith  of  the  Southern 
Railroad   shops  at  Knoxville,  Tenn. 

Mr.  L.  L.  Collier  has  been  appointed 
master  mechanic  of  the  Newton  & 
Northwestern  Railroad,  with  head- 
quarters at  Boone.  Iowa.  Mr.  Collier 
was  formerly  master  mechanic  of  the 
Arkansaw  Southern,  at  Rushton,  La. 

Mr.  S.  A.  Baker  has  been  appointed 
Canadian  freight  and  passenger  agent 
of  the  Chicago  Great  Western  Railway, 
with  office  at  Toronto,  Ont.,  vice  Mr. 
Thomas  Ridgedale,  resigned. 

Mr.  J.  W.  Leonard  has  been  appointed 
manager  of  construction  of  the  railway 
between  Sudbury  and  Toronto,  which 
is    being   constructed    by    the    Canadian 
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Pacific   Railway       Mr.    Leonard's   office 
'  is  at  Toronto. 

Mr.  John  McGarvey  has  been  ap- 
pointed superintendent,  Rochester  and 
Buffalo  Divisions  of  the  Buffalo,  Ro- 
chester &  Pittsburgh  Railway,  with 
headquarters  at  Rochester.   \.   >' 

Mr.  A.  H  Kean,  who  some  time  ago 
resigned  as  general  foreman  of  the  B 
&  O.  shops,  at  Newark,  Ohio,  has  ac- 
cepted a  similar  position  at  the  Forty- 
seventh  and  Wentworth  avenue  shops 
of  the  C,  R.  I.  &  P.,  at  Chicago. 

Mr.  William  H     Keffer  has  been  ap 
pointed  assistant  superintendent.  Read 
and  Lebanon  Divisions  of  the  Philadel- 
phia &  Reading  Railroad,  with  office  at 
Reading,  Pa. 

Mr.  Frank  Roach  has  been  appointed 
trainmaster  of  the  South  Platte  and 
Omaha  district  of  the  Chicago  &•  North- 
western  Railway. 

Mr  Ricliard  Koehler  has  been  ap 
pointed  general  purchasing  agent  of  the 
Oregon  Railroad  &  Navigation  Com- 
pany, with  headquarters  at  Portland, 
Ore.  The  office  of  purchasing  agent 
and  the  office  of  manager  Southern  Pa- 
cific Company's  Lines  in  Oregon  has 
been  abolished. 

Mr.  F.  L.  Blendinger  has  been  ap- 
pointed purchasing  agent  of  the  Lehigh 
Valley  Railroad,  with  office  at  228 
South  Third  street,  Philadelphia,  and 
143  Liberty  street,   New  York. 

Mr.  C.  C.  F.  Bent  has  been  appointed 
general  superintendent  of  the  Baltimore 
&  Ohio  Railroad,  with  headquarters  at 
Baltimore,  Md  .  vice  Mr  T.  Fitzgerald, 
promoted. 

Mr.  T.  Fitzgerald  has  been  appointed 
general  manager  of  the  Baltimore  & 
Ohio  Railroad,  vice  Mr  C.  S  Sims,  re 
signed. 

Mr.  Thomas  F.  Brennan  has  been 
promoted  to  the  position  of  superin- 
tendent of  transportation  of  the  Buf- 
falo. Rochester  &  Pittsburgh,  with  of- 
fice at  Rochester.  The  office  of  gen- 
eral car  agent  has  been  abolished.  All 
communications  heretofore  addressed  to 
general  car  agent  should  be  sent  to  su 
perintendent  of  transportation. 

Mr.    H.    B.    Voorhees    has    been    ap 
pointed      superintendent      and     general 
agent   of   the    Baltimore   &   Ohio    Rail- 
road, with  headquarters  at  Philadelphia, 
Pa.,  vice  Mr.  C.  C.  F.   Bent,  promoted 

Mr.  J.  J.  O'Neil.  formerly  traveling 
engineer  of  the  Wisconsin  Division  of 
the  Chicago,  St.  Paul,  Minneapolis  & 
Omaha  Railway,  has  been  appointed 
assistant  superintendent  of  the  M.  &  L 
Division,  with  office  at  St.  James.  Minn 

Mr.  James  M.  Gruber  has  been  ap- 
pointed  general    manager    of   the    Chi- 


cago, Burlington  &  Quincy,  vice  Mr.  F. 
A.  Delano,  resigned.  Mr.  Gruber  en- 
tered railw-ay  service  when  he  .vas  17 
and  held  the  position  of  clerk  and 
stenographer  in  the  general  office  of 
the  St.  Paul,  Minneapolis  &  Manitoba, 
and  he  also  held  a  similar  position  for 
three  j'ears  in  general  manager's  office 
on  the  same  road.  He  was  later  con- 
nected with  the  Atchison,  Topeka  & 
Santa  Fe,  and  held  several  positions  on 
that  road.  He  severed  his  connection 
with  the  Santa  Ke  to  become  general 
manager  of  the  Montana  Central.  In 
March,  1897,  he  was  given  the  appoint- 
ment of  assistant  general  superin- 
tendent of  the  eastern  district  of  the 
Great  Northern.  His  next ■  promotion 
was  the  position  of  general  superinten- 
dent of  the  Chicago,  Rock  Island  & 
Pacific.  In  1904  he  went  to  the  Union 
Pacfic  as  general  superintendent,  and 
he  now  becomes  general  manager  of 
the   Burlington    system, 

Mr.  T.  W.  Kennedy,  assistant  super- 
intendent of  the  Minnesota  and  Iowa 
Division  of  the  Chicago,  St.  Paul, 
Minneapolis  &  Omaha,  has  been  ap- 
pointed superintendent  of  the  Wiscon- 
sin Division  of  the  same  road,  with 
office  at  St.  Paul,  Minn.,  vice  Mr.  W 
Bennett,  resigned. 

Mr.  Elliot  E.  Nash,  local  agent  at 
Minneapolis,  on  the  Chicago,  St.  Paul, 
Minneapolis  &  Omoha,  has  been  ap- 
pointed assistant  superintendent  of  the 
Wisconsin  Division  of  the  same  road, 
with  office  at  Itaska,  Wis. 

Mr.  F.  E.  Nicholes,  assistant  super- 
intendent of  the  Wisconsin  Division  of 
the  Chicago,  St.  Paul,  Minneapolis  & 
Omaha,  has  been  appointed  superin- 
tendent of  the  Nebraska  Division  of 
the  same  road,  with  office  at  Omaha, 
Neb. 

Mr.  B.  A.  Worthington,  who  recent- 
ly held  the  position  of  assistant  di- 
rector of  maintenance  and  operation  on 
the  Harriman  lines,  has  been  appointed 
general  manager  of  the  Oregon  Rail- 
road &  Navigation  Company,  with  head- 
quarters in  Portland,  Ore.,  vice  Mr.  E. 
E.  Calvin,  transferred.  Mr.  Worthing- 
ton has  been  with  the  Southern  Pa- 
cific since  1874.  He  began  his  railroad 
career  as  a  telegraph  operator  on  the 
Central  Pacific  and  later  became  chief 
operator  with  that  company  and  the 
Western  Union  Telegraph  Company. 
In  1882  he  was  made  chief  clerk  to  the 
general  master  mechanic  of  the  Central 
Pacific  at  Sacramento,  and  after  hold- 
ing that  position  for  about  eight  years 
be  becaiTie  chief  clerk  and  secre- 
tary to  Mr.  A.  N.  Towne,  vice-presi- 
dent and  general  manager  of  the 
Southern  Pacific  at  San  Francisco. 
Later  he  was  appointed  secretary  to 
Mr.  H.  E.  Huntington,  assistant  to  the 
president       In    1889    Mr     \\'^orfhingt<in 


was  given  charge  of  the  tonnage  rating 
of  locomotives  on  the  Southern  Pa- 
cific. He  subsequently  became  super- 
intendent of  the  Tucson  Division  of 
that  road  and  later  he  was  transferred 
to  the  Coast  Division.  He  was  ap- 
pointed assistant  to  the  general  man- 
ager in  August,  1903,  and  in  April  of 
the  next  year  he  was  appointed  to  the 
position  he  now  leaves  to  become  gen- 
eral manager  of  the  O.  R.  &  N.  Com- 
pany. 

Mr.  I.  L.  Hibbard  has  been  appoint 
ed  general  superintendent  of  Coast 
Lines  of  the  Atchison,  Topeka  &  Santa 
Pe,  with  office  at  Los  Angeles,  Cal.  He 
began  railroad  work  on  the  Erie  in 
1873,  when  he  worked  as  assistant 
yardmaster  at  Elmira,  N.  Y.  His  next 
move  was  to  become  clerk  in  the  gen- 
oral  eastern  office  of  that  road.  He 
was  subsequently  clerk  and  stenog- 
rapher in  the  St.  Louis  office  of  the 
Indianapolis  &  St.  Louis.  He  next  held 
the  position  of  trainmaster  on  the  Chi- 
cago Division  at  Forrest,  111.  In 
March,  1890.  he  accepted  the  position 
iif  trainmaster  on  the  Southern  Cali- 
fornia at  San  Bernardino,  Cal.,  and 
later  became  superintendent  of  the  Al- 
buquerque Division  of  the  Santa  Fe 
at  Winslow,  Ariz.  He  was  transferred 
to  the  Los  Angeles  Division  of  the 
same  road,  where  he  remained  until  ap- 
pointed general  superintendent  of  the 
Santa  Fe  Coast  Lines. 

The  Monarch  Railway  Supply  Com- 
pany, of  Detroit,  have  changed  their 
name  to  that  of  the  Frost  Railway 
.Supply  Company.  Henry  Frost  is 
president  of  the  company  and  the  tem- 
porary offices  of  the  company  are  in 
ihe   Majestic   Building,  Detroit. 

Here  is  a  true  sketch  written  by  a 
patronizing  idiot  for  Leslie's  Weekly 
about  a  prominent  railway  manager : 
"The  elevated  railroads  carry  some  two 
liundred  million  passengers  a  year.  The 
estimated  capacity  of  the  subway  is  one 
hundred  and  twenty-five  millions.  The 
direct  responsibility  for  the  safety  of 
these  three  hundred  and  twenty-five 
million  people  rests  upon  Frank  Hed- 
Uy,  the  general  manager.  If  there  are 
accidents,  such  as  that  in  the  Paris  un- 
derground, he  will  be  held  to  blame.  In- 
dividually he  has  solved  the  thousands 
of  problems  incidental  to  opening  the 
road;  has  assigned  to  his  twelve  thou- 
sand subordinates — engineers,  superin- 
tendents, motormen,  guards,  ticket  sel- 
lers, ticket  choppers  and  what  not — 
their  appointed  tasks;  has  co-ordinated 
all  branches  into  a  smooth  running  or- 
ganism— without  any  fuss,  or  any  out- 
ward manifestation  that  he  was  doing  the 
unusual.  More  than  this,  he  is  a  broad- 
minded  man;  is  interested  in  other 
things  than  subways;  has  emerged  from 
the  ranks  of  workingmen  and  left  most 
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of  his  native  roughness  behind,  and, 
among  other  things,  speaks  excellent 
iMiglish.  According  to  the  newspapers, 
his  salary  is  $25,000  a  year."  "Left 
most  of  his  native  roughness  behind 
forsooth."  Roughness  was  never  a  part 
of  Frank's  nature  or  habits.  While 
working  at  the  vise  bench  he  was  much 
more  of  a  gentleman  than  the  roaring 
jackass  who  writes  about  him  with  such 
smirking  condescension. 

Mr.  Matthew  Carey  recently  com- 
pleted 25  years  in  the  employ  of  the 
H.  A.  Rogers  Co.,  well-known  dealers 
in  railway  and  machinists'  supplies  at 
ig  John  street,  New  York  City.  The 
occasion  was  remembered  by  tlie  com- 
pany, who  presented  him  with  a  silver 
purse  with  plenty  of  gold  in  it.  It  is 
memorable  in  an  individual's  life  when 
he  has  served  a  quarter  of  a  century 
for  the  same  employers  as  Mr.  Carey 
has  done,  and  the  fact  is  of  interest  as 
a  noteworthy  example  of  unselfish  fidel- 
ity to  an  employer's  welfare. 


Obituary. 

EDWARD   LONGSTRETH. 

Edward  Longstreth,  until  1886  one  of 
the  owners  of  the  Baldwin  Locomotive 
Works,  died  in  Philadelphia,  February 
23,  sixty-five  years  old.  Mr.  Longstreth 
was  a  descendant  of  Bartholomew 
Longstreth,  v.ho  came  from  Longstreth 
Dale,  Yorkshire,  England,  and  he  was 
b'lrn  on  the  Longstreth  homestead  in 
Bucks  county.  Pa.  He  began  a  five 
years'  apprenticeship  at  the  Baldwin 
works  in  1857  and  before  four  years 
had  elapsed  he  had  become  a  foreman 
of  one  of  the  shops.  He  exhibited  en- 
ergy and  studiousness  and  developed 
great  inventive  ability.  He  developed 
and  perfected  the  gauge  system  which 
is  now  the  characteristic  feature  and  a 
most  important  factor  in  the  success 
of  the  Baldwin  works.  In  1867  he  was 
made  general  superintendent  of  the 
works,  and  in  1870  he  became  a  part- 
ner, retaining  entire  control  of  the  me- 
chanical and  construction  department 
with  a  force  of  three  thousand  men.  He 
was  the  youngest  and  one  of  the  most 
important  members  of  the  tirm.  He 
retired  from  business  in  1886  with  im- 
paired health.  His  fortune  made  in  the 
locomotive  business  had  been  increased 
by  judicious  investments.  He  had  been 
a  vice-president  of  the  Franklin  Insti- 
tute and  held  official  positions  in  various 
financial  institutions.  He  was  a  Quak- 
er, and  his  funeral  was  conducted  ac- 
cording to  the  Quaker  ritual. — American 
Machinist. 


An  Erie  Problem  of  Train  Hauling. 

On  February  4  Mr.  J.  C.  Stuart,  gen- 
eral manager  of  the  Erie  Railroad,  took 
iut  a  party  of  friends  on  a  special  trip 
from   Jersey    City    to    Port   Jervis    and 


back  with  a  train  of  ten  cars,  weighing 
about  600  tons.  The  purpose  of  the  run 
was  to  test  the  power  of  a  locomotive 
to  handle  that  weight  of  train  on  the 
fastest  schedule  time,  which  is  130  min- 
utes for  89  miles.  The  division  is  very 
difficult  to  operate,  having  long,  steep 
grades  and  numerous  curves  that  pre- 
vent ordinary  locomotives  from  making 
fast  time,  except  with  a  light  train.  An 
engine  which  they  offered  to  make  the 
time  with  a  600-ton  train  was  recently 
built  by  the  Baldwin  Locomotive  Works, 
for  the  San  Pedro,  Los  Angeles  &  Salt 
Lake  Railroad,  designed  to  pull  heavy 
express  trains  on  a  hilly  road.  The  engine 
is  of  the  Pacific  type,  has  cylinders 
22x28  ins.,  driving  wheels  77  ins.  diam- 
eter. 3,054  sq.  ft.  of  heating  surface, 
weight  on  drivers  141,000  pounds  and 
29,920  pounds  tractive  power. 

That  is  a  remarkably  powerful  engine 
and  worked  well  up  to  its  capacity,  for 
during  the  trip  there  was  no  difficulty 
.in  holding  the  steam  up  to  the  blowing 
oflE  point,  but  it  failed  to  make  the  time 
required.  In  fact,  it  lost  twenty  min- 
utes on  the  outward  trip,  but  made  the 
schedule  time  returning. 

There  is  a  remarkably  interesting 
contest  pending  in  the  providing  of  a 
locomotive  that  will  haul  a  train  of  600 
tons  over  this  mountain  division  of  the 
Erie  in  130  minutes.  The  Baldwin  Lo- 
comotive Works  undertake  to  meet  the 
performance  satisfactorily  with  their 
four-cylinder  balanced  compound,  hav- 
ing cylinders  16  and  27x26  ins.,  110,000 
pounds  weight  on  drivers,  3,664  sq.  ft. 
of  heating  surface  and  28,000  pounds  of 
tractive  power.  The  American  Loco- 
motive Company  ofTer  the  Cole  bal- 
anced four-cylinder  compound  with 
115,000  pounds  on  drivers  and  from  29,- 
000  to  34,000  pounds  tractive  power.  The 
Erie  Railroad  management  propose 
building  a  locomotive  specially  for  the 
work.  As  designed,  this  engine  has  two 
simple  cylinders  22x28  ins.,  the  latter 
being  76  ins.  diameter,  150,000  pounds 
weight  on  drivers,  4,000  sq.  ft.  of  heating 
surface  and  30,310  p(3unds  tractive  power. 

From  what  the  writar  saw  of  the  per- 
formance of  the  S.  P.,  L.  A.  &  S.  L. 
engine  he  believes  that  none  of  the  en- 
gines referred  to  will  haul  a  600-ton 
train  over  that  89  miles  on  the  uphill 
run  in  130  minutes,  which  is  41  miles 
an  hour.  At  any  rate,  the  work  is  not 
likely  to  be  done  by  an  engine 
with  driving  wheels  over  6  ft.  diam- 
eter. The  day  on  which  the  run 
was  made  we  had  the  temperature 
about  24°  Fah.,  but  there  was  little  wind, 
yet  the  immensely  powerful  engine 
dropped  down  to  about  25  miles  an  hour 
on  the  long  pull  up  to  the  Ramapo 
water  shed.  When  descending  grades 
the  speed  had  to  be  restrained  at  fre- 
quent intervals  in  rounding  sharp  curves, 
so  that  no  high  average  could  be  main- 


tained. We  do  not  profess  to  be  a 
prophet,  or  the  son  of  a  prophet,  but 
we  predict  that  the  steam  locomotive 
will  never  be  built  for  a  gauge  of  4  ft. 
H'A  ins.  that  will  haul  the  Erie  train 
No.  I,  weighing  600  tons,  behind  the 
tender  from  Jersey  City  to  Port  Jervis 
in  two  hours  and  ten  minutes. 

Port  Jervis  is  438  feet  higher  than 
Jersey  City,  but  the  summit  of  the  di- 
vision is  899  feet  above  tide  water,  and 
that  rise  does  not  by  any  means  meas- 
ure the  difficulties  of  moving  trains  over 
the  division,  for  about  half  of  the  route 
IS  through  mountain  defiles  and  rugged 
rock  land,  where  one  curve  follows  an- 
other in  close  succession.  It  is  a  pic- 
turesque country,  full  of  scenic  attrac- 
tions, but  hard  for  railroad  location.  If 
the  steam  locomotive  appears  that  will 
haul  600  tons  over  that  division,  we 
wish  to  witness  the  performance. 


The  United  States  Government  has 
succeeded  in  establishing  a  parcels  post 
service  in  Great  Britain.  A  parcels  post 
is  a  service  by  which  small  packages  are 
carried  and  delivered  as  letters  are  at 
low  cost  but  sufficient  to  pay  the  ex- 
penses of  the  service.  It  is  of  immense 
service  to  poor  people  especially,  and 
would  be  of  great  benefit  to  all  classes 
in  this  country,  but  the  Government 
will  never  be  able  to  introduce  such  a 
system  so  long  as  the  Senate  is  filled 
with  men  who  are  more  interested  in 
protecting  express  company  monopo- 
lies than  in  promoting  measures  for  the 
good  of  the  people  at  large.  Imagine 
the  senior  Senator  from  New  York 
State  voting  for  a  parcels  post  I 


A  persistent  legal  fight  between  no 
less  powerful  foes  than  the  Pennsyl- 
vania Railroad  Company  and  the  West- 
ern Union  Telegraph  Company  has  been 
raging  for  several  years,  and  the  railroad 
company  has  come  out  on  top  through 
a  decision  of  the  Supreme  Court.  The 
telegraph  company  had  telegraph  lines 
on  the  right  of  way  of  the  railroad  com- 
pany in  certain  districts,  the  arrange- 
ment for  the  installation  having  been 
made  by  contract  for  a  limited  time. 
When  the  lease  expired  the  telegraph 
company  determined  to  hold  possession 
and  it  has  taken  a  long  expensive  fight 
to  obtain  a  final  decision  from  the  Su- 
preme Court  of  the  United  States.  The 
telegraph  company  was  beaten  in  the 
end.  

The  life  of  railway  men  in  Russia  who 
do  not  suit  the  military  tyrant?,  who  are 
the  real  rulers  of  Russia,  is  full  of  tribu- 
lation. Newspaper  dispatches  tell  of  a 
station  master  at  Moscow  who  fell  dead 
under  the  upbraidings  of  a  Grand  Duke 
who  found  fault  about  a  train  being  late. 
Heart  failure  was  given  as  the  cause  of 
death.  The  well  informed  people  say 
that  a  rapier  thrust  induced  the  failure. 
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Hiring  Locomotive  Firemen. 

At  the  January  meeting  of  the  West- 
ern Railway  Club  there  was  an  interest- 
ing discussion  of  the  subject  of  hiring 
locomotive  firemen,  following  a  paper 
by  Mr.  E.  W.  Pratt,  M.M.,  on  the  Chi- 
cago &  Northwestern  Railway.  The 
substance  of  Mr.  Pratt's  paper  was  as 
follows: 

Where  a  railroad  system  is  very  ex- 
tensive, the  division  master  mechanic 
should  be  the  final  employing  officer  for 
firemen. 

Practically  all  locomotive  engineers 
have  received  their  early  training  as  fire- 
men. There  are,  perhaps,  five  classes 
of  young  men  from  whom  we  may  ob- 
tain our  future  enginemen:  first,  farmer 
boys,  industrious,  with  a  knowledge  of 
the  "three  R's;"  second,  country  boys, 
living  in  or  near  small  towns  and  having 
an  education  up  to  the  eighth  grade  or 
entrance  to  the  high  school;  third,  city 
boys  with  more  assurance  and  education 
than  industry,  often  turning  out  well, 
but  generally  needing  watching;  fourth. 
sons  of  railway  employees,  with  aptitude 
owing  to  a  general  knowledge  of  the 
business  and  having  better  educations 
than  their  parents;  fifth,  technical  school 
graduates,  who  usually  take  up  the  busi- 
ness without  serious  intention  of  sticking 
to  it  longer  than  convenient. 

Foremen  of  terminal  shops  should 
have  a  series  of  blanks  and  number  them 
for  ready  reference.  When  a  letter  is 
received  from  an  applicant,  form  No. 
100  should  be  mailed  to  him  to  fill  out. 
All  letters  of  inquiry  should  be  answered. 
These  application  blanks  sliould  show 
name,  where  born,  home  address,  nation- 
ality, age.  height,  weight,  school  advan- 
tages, if  married  or  single,  and  those 
dependent  on  him  for  support,  and  at- 
tached to  the  application  should  be  let- 
ters of  reference  from  former  employers 
or  business  men  as  to  education  and 
character.  When  more  applications  are 
needed  than  are  on  file,  form  No.  107 
should  be  sent  to  station  agents  and 
road  masters  along  the   line. 

The  writer  says  that  last  fall,  before 
hiring  about  seventy-five  men,  he  had 
a  list  of  over  one  hundred  applicants, 
many  of  them  experienced  men,  and  a 
largenumberof  the  remainder  had  taken 
up  and  completed  some  correspondence 
course  on  combustion  and  locomotive 
firing.  In  this  way  a  rapid  increase  of 
business  can  be  accommodated  without 
delay  of  traffic. 

If  the  company  does  not  furnish  a 
book  of  instruction  on  firing  and  com- 
bustion, keep  some  good  but  inexpen- 
sive book  or  correspondence  course  on 
hand,  recommending  it  to  all  inexperi- 
enced men  and  selling  it  to  them  at  cost,  if 
necessary. 

Avoid,  if  possible,  hiring  men  who 
are  "broke."  New  men  do  not  under- 
stand  that   the    first  payment   does   not 


come  for  over  a  month,  and  some  small 
sum  on  hand  may  prevent  garnishment 
"  of  first  wages  and  consequent  discour- 
agement. 

While  a  few  months'  roundhouse  ex- 
perience is  of  advantage  to  boys  of  all 
classes,  it  should  be  required  of  those 
who  have  never  even  fired  a  stationary 
engine.  Inexperienced  men  should  be 
put  to  cleaning  fires,  hoeing  ash-pans, 
calling,  firing  stationary  boilers,  help- 
ing the  engine  hostlers  and  firing  up  lo- 
comotives. This  training  is  valuable. 
Helping  a  roundhouse  machinist  or  the 
boiler  washer  will  also  be  an  advantage. 
There  may  even  be  a  chance  to  fire  a 
switching  engine  for  a  few  hours  in  an 
emergency.  The  foreman  should  arrange 
to  permit  boys  likely  to  be  chosen  as 
firemen  to  deadhead  over  the  road  two 
or  three  trips  on  an  engine  with  a  first- 
class  fireman. 

New  firemen  should  not  be  regularly 
listed  and  given  rank  for  the  first  six 
months  of  service.  The  older  men  should 
be  given  preference  in  work  at  his  ter- 
minal, but  not  the  privilege  of  going 
to  some  distant  part  of  the  division  to 
displace  a  man  a  few  days  younger  in 
the  service.  The  first  six  months  should 
be  a  season  of  probation.  Reports  should 
be  obtained  from  division  foremen,  road 
foremen  and  traveling  firemen,  so  as  to 
enable  the  master  mechanic  to  drop 
from  service  such  men  as  seem  unfitted 
to  the  work  or  likely  to  prove  "disturb- 
ers of  the  peace."  After  dismissing  these, 
there  should  be  a  "lay-off"  list,  on  which 
the  youngest  man  is  first,  men  thus  laid 
off  to  be  reinstated  on  revival  of  busi- 
ness. 

The  Chicago  &  Northwestern  Railway 
was  one  of  the  first  to  adopt  a  system  of 
three  years'  progressive  examinations. 
Failure  to  pass  any  of  these  results  in  a 
second  trial  six  months  later.  Two  suc- 
cessive failures  drop  a  man  from  service, 
and  no  man  can  waive  his  right  to  pro- 
motion. 

I  believe  the  time  is  not  far  distant 
when  leading  roads  will  demand  of  appli- 
cants a  knowledge  of  combustion  and  at 
least  the  theory  of  firing,  as  well  as  sig- 
nals and  flagging  rules. 

But  the  practical  difficulty  of  to-day 
lies  in  finding  men  who  can  stand  the 
service,  due  to  the  advent  of  modern 
coal-burning  locomotives  of  such  great 
size.  Nor  can  we  look  for  marked 
change  of  condition  until  mechanical 
stokers  of  successful  design  are  exten- 
sively used. 

While  Mr.  Pratt's  paper  presented 
many  good  features,  which,  if  religiously 
obeyed,  would  prove  beneficial  to  the 
service,  it  is  nevertheless  a  well  known 
fact  that  the  framers  of  such  rules  are 
the  first  ones  to  break  them  when  an 
unusual   rush  of  business   comes  along. 

The  plan  of  putting  young  men  in  the 
ash-pit    cleaning   fires    for    10   hours    or 


more  a  day  does  not  work  well  in  prac- 
tice. Sv.ch  work  requires  no  skill,  and  as 
Mr.  P.  H.  Peck,  of  the  Chicago  Belt 
Line,  said,  "It  is  a  fine  scheme  for  get- 
ting rid  of  such  men  as  have  a  "pull' 
with  the  Aldermanic  Elevating  Commit- 
tee, as  they  usually  quit  before  the  third 
day." 

Mr.  Frank  P.  Roesch,  of  the  Hicks 
Locomotive  Works,  made  a  hit  when  he 
urged  that  the  proper  place  to  begin 
educating  a  young  fireman  was  at  the 
wooden  end  of  the  scoop. 

Mr.  W.  E.  Symons,  superintendent  of 
machinery  of  the  Kansas  City  Southern 
Railway,  said  that  he  had  known  some 
men  quite  prominent  in  the  railroad 
world  who  had  been  "broke,"  and  he 
thought  that  no  bar  to  an  applicant  for 
employment.  The  company  should  pro- 
tect inexperienced  men  from  garnish- 
ment the  first  month.  Mr.  Symons  also 
reasoned  that  the  best  place  to  train  a 
fireman  was  in  the  engine  cab  with  a 
good  engineer. 

Mr.  Jos.  A.  Baker  said: 

I  fully  agree  with  Mr.  Pratt  that  the 
master  mechanic  should  be  the  final 
arbiter  in  the  selection  of  firemen,  since 
upon  his  good  judgment  depends  in  a 
large  measure  the  successful  operation 
of  our  large  locomotives. 

As  to  the  form  of  application  blank, 
I  must  disagree  with  him.  What  mat- 
ters it  what  a  man's  nationality  is  so 
long  as  he  can  read,  write,  speak  and 
understand  the  English  language  as 
spoken  by  the  average  American?  While 
I  was  extracting  all  this  information 
from  the  mai^  as  required  by  the  ap- 
plication blank,  I  should  have  the  blank 
filled  out  in  the  office,  instead  of  at  home. 
A  case  came  under  my  notice  in  Pitts- 
burgh about  a  year  ago  when  a  young 
man  made  application  for  a  position  as 
brakeman  with  the  Baltimore  &  Ohio. 
His  letter  to  the  train  master  was  writ- 
ten in  a  very  good  hand  and  he  used 
very  good  English.  The  company  asked 
him  to  call  and  fill  out  a  formal  appli- 
cation, as  they  were  in  need  of  brake- 
men.  While  I  was  engaged  in  conver- 
sation with  the  chief  clerk,  the  man 
came  in  and  was  handed  a  blank  to  fill 
out.  After  spoiling  three  blanks,  he 
finally  admitted  that  he  had  no  education 
and  that  his  wife  had  written  the  let- 
ter. 

Mr.  Pratt  is  right  in  urging  that  all 
letters  should  be  answered.  To  neglect 
to  answer  a  letter  of  inquiry  is  as  inex- 
cusable a  breach  of  courtesy  as  a  fail- 
ure to  answer  a  spoken  question.  Rail- 
road companies  are  learning  that  cour- 
tesy is  a  paying  asset. 

As  to  the  question  of  education,  that 
is  a  very  important  matter  and  a  de- 
sirable quantity  in  an  applicant  for  the 
position  of  fireman,  but  I  condemn  any 
plan  which  hints  or  suggests  a  course 
in  a  correspondence  school  before  the 
applicant    secures    employment.      When 
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you  do  tliat.  you  cillier  intimidate  or  else 
put  a  money  consideration  on  the  job. 
The  applicant  may  begin  on  a  course  in 
order  to  get  a  job,  but  will  shortly  fall 
by  the  wayside,  as  ninety-five  per  cent, 
of  those  who  have  begun  courses  ahead 
of  him  have  fallen.  You  can't  always 
get  eighth  grade  scholars  to  fill  the  po- 
sition, neither  can  you  always  get  the 
son  of  an  employee.  The  father  too 
often  realizes  that  to  stand  up  against 
the  huge  monsters  of  to-day  requires  a 
man  with  an  iron  constitution,  and  that 
his  son  will  be  broken  in  health  before 
he  ever  gains  promotion  from  the  left- 
hand  side  of  the  battleship. 

Why  should  the  technical  school  grad- 
uate use  the  position  as  anything  but  a 
makeshift  to  tide  Iiim  over  till  he  finds 
something  better?  His  education  entitles 


ter  mechanic  or  a  traveling  engineer  if 
he  has  a  bank  account  before  you  hire 
him.  Why  require  a  money  qualification 
for  any  railroad  job?  Many  a  good  man 
goes  "broke." 

It  is  an  easy  matter  to  train  a  fireman 
and  make  a  good  engineer  out  of  him  if 
he  is  the  right  sort  of  material  in  the 
beginning,  and  it  is  for  that  purpose  wc 
have  our  traveling  engineers  and  travel- 
ing firemen — to  find  out  if  the  firemen 
are  of  the  right  sort  and  train  them.  I 
have  found  in  my  eighteen  years'  experi- 
ence as  an  engineer  and  road  foreman 
that  I  can  accomplish  more  and  secure 
better  results  from  my  firemen  by  per- 
sonal instruction  on  the  engine,  training 
them  in  the  practical  way  of  properly 
operating  locomotives,  and  advising 
them    to    read    current    periodicals    like 


docs  not  understand.  The  latter  kind 
sometimes  get  through  an  examination 
with  a  higher  percentage  than  their  less 
brilliant  brothers,  but  in  the  end  the 
information  thus  "crammed"  is  never 
lasting  and  fails  them  when  most  needed. 
Devise  as  elaborate  an  application 
blank  as  you  will,  and  after  the  applicant 
has  answered  every  question  satisfac- 
torily, it  still  depends  on  the  judgment 
of  the  master  mechanic  in  charge 
whether  or  not  the  road  will  be  sup- 
plied with   good   firemen. 


Baldwin  4-6-0  for  the  Georgia  Railroad. 

The  engine  here  represented  forms  a 
good  example  of  passenger  10  wheel 
power,  and  was  built  at  the  Baldwin 
Locomotive    Works     for    the     Georgia 


J.  S.  Cook.  Master  Mechanic. 


BALDWIN     TEN-WHEELER     FOR     GEORGIA     R.\ILRO.\D. 


Baldwin  Locomotive  Works.  Builders. 


him  to  something  better  than  running  an 
engine  till  he  is  35  years  old,  when  un- 
foreseen circumstances.such  as  sickness, 
a  dull  season  or  an  accident,  may  force 
him  out  of  the  employment  of  one  rail- 
road company  only  to  find  that  he  is 
debarred  by  the  age  limit  from  employ- 
ment on  any  other. 

As  to  not  hiring  a  man  because  he  is 
"broke,"  the  reason  for  that  course  is 
not  valid.  Were  I  to  choose  between 
an  experienced  fireman  who  was 
"broke"  and  a  new  man  that  had  cash.  I 
should  always  choose  the  former,  espe- 
cially if  he  were  a  member  in  good 
standing  with  the  Brotherhood  of  Loco- 
motive Firemen.  Such  an  indorsement 
would  be  a  sufficient  guarantee  to  me, 
not  only  of  his  ability,  but  of  his  moral 
character  as  well.    You  don't  ask  a  mas- 


Railway  and  Locomotive  Engineer- 
ing for  the  technical  knowledge  neces- 
sary, rather  than  by  depending  on  them 
to  get  all  their  knowledge  out  of  text- 
books. 

The  practice  of  holding  yearly  exami- 
nations is  a  good  one  and  you  can  weed 
out  the  poor  timber  the  first  year,  and 
the  indifferent  material  will  hardly  stand 
the  second  examination.  But,  hold  your 
examinations  on  short  notice.  By  that 
I  mean  that  there  should  be  ample  time 
given  for  preparation,  but  that  the  exact 
date  of  the  examination  should  not  be 
announced  long  beforehand.  The  man 
who  has  been  honestly  studying  will  not 
be  caught  napping,  but  the  man  who  has 
kept  putting  off  the  duty  will  not  have 
a  chance  to  "cram"  and  get  through  by 
reason   of   memorizing  matters   that   he 


Railroad.  The  engine  is  simple,  with 
balanced  slide  valves  and  ample  boiler 
capacity.  The  gauge  of  the  Georgia 
road  is  4  ft.  9  ins. 

The  cylinders  are  20x26  ins.,  and  the 
driving  wheels  are  66  ins.  in  diameter. 
The  weight  carried  on  thi  driving 
wheels  is  133.540  lbs.,  which  gives  an 
axle  load  of  something  over  22  tons 
each.  The  main  drivers  are  the  center 
pair,  and  the  butt  end  of  the  connecting 
rod  is  coupled  to  the  main  crank  pin 
outside  the  side  rods.  Both  main  and 
side  rods  are  of  I-section  and  the  Laird 
type  of  crosshead  is  used.  The  eccen- 
trics are  carried  on  the  main  driving 
axle  and  the  length  of  the  eccentric 
rods  place  the  link  near  to  the  forward 
driving  axle.  .\  transmission  bar  con- 
veys the  motion  of  the  link  block  back 
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to  the  lower  end  of  the  rocker  which 
is  seen  between  main  and  forward  driv- 
ers. The  valve  motion  is,  of  course,  in- 
direct. 

The  boiler   is  66  ins.   in   diameter   m 
the   first   course.     The   gusset   sheet   is 
the   second,   and    the    third,   or    dome 
course,   measures   about   72   ins.   m   di- 
ameter.    The  fire  box  is  100  ins.   long 
by  42   ins.  wide,  with   a  grate   area   ot 
^S  so    ft      The  heating  surface  derived 
from 'the  tubes  is  2.656  sq.  ft.,  from  the 
fire   box   195   sq.   ft.,  and   from  the  fire 
brick  arch  tubes  18V.  sq.  ft.,  making  a 
total  of  2,869/.  so.  ft.     The  back  sheet 
slopes    in    toward    the    top,    but     the 
crown  sheet,  though  slightly  arched,  is 
level,  and  there  is  a  good  steam  space 
between    it    and    the    roof    sheet.     The 
tubes  number   m   all  340  and   they  are 
each  15  ft   long;  they  are  made  of  iron 
and  are  No.  12  gauge  in  thickness. 

The  tank  has-  a  capacity  of  6,000  U. 
S  gallons,  and  the  tender  frame  is  made 
of  structural  steel,  and  is  carried  on 
deep  arch-bar  trucks.  The  engme  and 
tender  together  weigh  about  280,000 
lbs  and  have  a  total  wheel  base  of 
S6  ft  7J4  ins.  The  engine  is  symmetri- 
cal in  design  and  has  the  appearance 
of  beine  a  very  serviceable  machine. 
Some  few  of  the  principal  dimensions 
here  follow : 

Boiler-Type,  wagon  top;  thickness  of  sheets, 
,i.j6  and  %  ins.;  working  pressure,  200  lbs., 
staying,  radial. 
Fire  Box-Depth,  front,  79%  ins.;  back,  69  ms^ 
thickness  of  sheets,  sides,  %  m.;  back,  % 
in.;  crown,  hi  in.;  tube,  hi  in.;  water  space, 
front,  4  ins.;  sides,  3  ins.;  back.  i  ms. 
Driving     Wheels-Diameter,     66     ins.;     journals, 

9  X  12  ins. 
Engine    Truck     Wheels-(Front)     Diameter,     30 

ins.;  journals,  6  x  lo  ins. 
Wheel   Base-Rigid,   14  tt-    '<>  !"=■  J  '""'   "B'"^' 

25  ft.  10  ins. 
Weight-On    Driving    Wheels,    i33..';40    lbs.;    on 
truck,  front,  31.625  lbs.;  total  engine,  165,165 
lbs. 
Tank— Capacity,  6,000  gallons. 
Tender-Wheels,     diameter,     30     'ns.;     journals, 
5x9  ins. 


.gravity  of  .81.  As  there  are  8'4  pounds 
of  water  to  the  gallon,  the  weight  of  al- 
cohol is  6.75  pounds  per  gallon.  There 
are  very  nearly  300  gallons  of  alcohol  to 
the  short  ton  of  2,000  pounds,  so  at  the 
rate  of  $4.00  a  ton  this  fuel  costs  about 
one  and  one-third  cents  a  gallon.  As 
gasoline  costs  users  from  ten  to  twenty 
cents  a  gallon,  methylated  alcohol,  which 
has  nearly  as  much  heat  power,  ought 
to  prove  a  dangerous  competitor  for  the 
wicked  smelling  petroleum  compound. 

Methylated  alcohol  is  wood  spirits  and 
was  originally  made  by  the  destructive 
distillation  of  wood  and  consists  chemi- 
cally of  two  equivalents  of  carbon  and 
three  of  hydrogen.  It  can  be  made  from 
any  substance  containing  its  constituent 
elements,  but  it  is  now  extracted  prin- 
cipally from  the  refuse  of  sugar  factories, 
from  corn  stalks  and  other  farm  refuse, 
and  the  weeds  that  grow  so  profusely 
in  swamps  are  regarded  as  good  raw  ma- 
terial for  the  manufacture  of  methylated 
alcohol.  The  thermal  value  of  wood  al- 
cohol is  about  15.000  heat  units  per 
pound,  as  compared  with  14.500  for  the 
best  quality  of  coal. 

As  originally  produced,  wood  alcohol 
was  made  almost  entirely  from  the  dis- 
tillation of  hard  wood,  but  the  process 
has  been  greatly  extended  lately  and  spe- 
cial apparatus  introduced  to  shorten  the 
processes  and  to  prevent  waste.     In  the 
old   plants   about   half   a   cord   of    dried 
hard  wood  was   placed   in   a   closed   re- 
tort of  cast  iron  or  sheet  steel  and  fire 
applied.    The  process  takes  about  12  or 
14  hours  when  nothing  is  left  in  the  re- 
tort except  charcoal  and  from  seven  to 
eight    gallons    of   liquid     product     have 
passed  through  the  still  with  some  non- 
condensible    gas.       The    liquid    consists 
largely    of    acetic    acid,    methyl    alcohol, 
and  tarry  matter.     These  are  separated 
by  subsequent  operations.     The  process 
described  is  the  foundation  on  which  was 
built   up   the   modern   elaborate   process 
of    extracting    alcohol    from    all    hydro- 
carbon  substances. 


tivc  power  offices  will  also  be  placed 
here,  which  will  accommodate  the  lo- 
comotive foreman  and  his  stafT  and  the 
stores  department.  The  building  for 
this  purpose  is  68x20  ft.  Modern  coal 
chutes  will  be  erected  and  an  up-to-date 
ash  handling  system  will  be  installed, 
and  sanding  and  watering  facilities  will 
be  provided. 

The  freight  yards  will  contain  about 
25  miles  of  track  and  with  the  build- 
ings necessary  in  freight  handling  will 
all  form  the  nucleus  of  a  prosperous 
railroad  village  which  the  company  will 
expand  by  building  houses  for  its  em- 
ployees.   


Methyl  Alcohol  for   Locomotive   Fuel. 
There  was   a   discussion  one  day  last 
month  in  the  House  of  Representatives 
on  the  manufacture  and  use  of  alcohol 
for   industrial   purposes,   which   brought 
out  rather   startling  information,   which 
is  highly  important  if  true.     There  was 
a     report     submitted  which     said     that 
methylated   alcohol   can     be     made   tor 
about  $4  a  ton,  even  in  Germany,  where 
so-called  refuse  is  more  closely  worked 
up  than  in  this  country,  and  that  it  makes 
the  finest  sort  of  fuel.     It  is  so  cheap 
that  its  use  for  generating  steam,  even 
on   locomotives,   is   held  to   be   cheaper 
than  the  use  of  coal. 

This  liquid  fuel  certainly  ought  to 
come  into  competition  with  all  sorts  of 
solid  fuels,  for  under  proper  combustion 
facilities  it  would  be  clean,  cheap  and 
safe.     Methylated  alcohol  has  a  specific 


New  Grand  Trunk  Roundhouse. 

The  Grand  Trunk  Railway  of  Canada 
is  engaged  in  the  work  of  erecting  a 
large  roundhouse  at  New  Toronto,  a 
suburb  of  the  city  of  that  name.  It  is 
to  have  a  capacity  of  thirty-seven 
stalls.  The  building  is  to  be  made  of 
concrete  reinforced  with  metal,  and  the 
estimated  cost  is  about  $50,000.  The 
building  is  believed  to  be  one  which  is 
practically  indestructible  except  by  the 
ravages   of  time. 

The  roundhouse  and  the  freight  yards 
which  the  company  are  constructing 
at  this  point  will  be  lighted  by  elec- 
tricity. In  connection  with  the  round- 
house will  be  a  machine  and  repair 
shop.  This  building  is  157x50  ft.,  and, 
as  a  "back  shop,"  it  aflfords  accommo- 
dation for  two  engines  at  a  time.     Mo- 


Juggling  With  Railway  Rates. 
For  years  various  channels  of  public- 
ity have   been   carrying   and   circulating 
the  information  that  railroad  companies 
were   imposing   grievous   injustice   upon 
the  people  by  granting  special  favors  to 
big   shippers     by     rebates     of     freight     . 
charges,    special      privileges    for   private 
car     lines,     private     track     allowances, 
switching   allowances,   etc.,   and     public 
sentiment  was  so  aroused  that  vigorous 
claims  for  justice  and  fair  dealing  were 
demanded.        There    was    no    complaint 
that   freight   rates   are   too   high   or   un- 
fair  in   any   manner    except   when   they 
were  reduced  to  benefit  favored  persons 
when  the  injustice  was  far-reaching.     It 
is  a   given  commentary   on  the   manner 
that   Congress   distorts    the    sentiments 
and   ignores   the    wishes    of   the    people 
that  the  demands  for  fair  dealing  by  the 
few  offending     railroads     has     brought 
forth    a    measure    giving   the    Interstate 
Commerce  Commission  power  to  regu- 
late railroad  rates   without  any   remedy 
for  the  admitted  evils  of  discrimination. 
Nearly  all  American  railroad  compa- 
nies treat  the  public  and  shippers  fairly 
the  exceptions  being  a  few  big  corpora- 
tions strong  enough  to  defy  the  laws  and 
railway  rates  are  the  lowest  to  be  found 
in  the  world.     Yet  because  there  are  a 
few  transgressors  for  whom  special  pen- 
alties ought  to  have  been  provided,  the 
legislators  who  misrepresent  the  people 
in^Congress  are  preparing  to  pass  laws 
that  will  inflict  injustice  upon  every  com- 
pany that   moves   freight  cars. 


The  directors  of  the  Pennsylvania 
Railroad  Co.  and  of  the  Pennsylvania 
Co.  have  decided  to  order  eight  new 
locomotives  from  outside  builders.  The 
order  includes  two  Cole  balanced  com- 
pound engines,  two  of  the  prairie  type, 
two  consolidations  and  two  Vauclain 
balanced  compound  locomotives. 


Son— Papa,  what  is  a  philosopher? 

Father— A  philosopher,  my  boy,  is  a 
man  who  will  pay  his  car  fare,  forgetting 
that  he  has  a  transfer  in  his  pocket,  and 
not  get  mad  when  he  discovers  it  after- 
wards.— Puck. 
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Is  grease  better  than  oil  ? 
Is  oil  better  than  grease? 
Where  is  it  better  to  use 
oil  and  where  grease  ?j 

These  are  the  questions 
upon  which  "  doctors  dis- 
agree" and  engineers  differ, 
and  it  is  indeed  a  difficult 
matter  to  lay  down  any  hard 
and  fixed  rules. 

Exhaustive  experiment 
and  years  of  practical  expe- 
rience have  proved  that  the 
addition  of  Pure  Flake 
Graphite  to  oils  or  greases 
enormously  increases  both 
their  efficiency  and  endur- 
ance, enabling  a  given  oil  or 
grease  to  do  heavier  duty 
than  would  otherwise  be 
possible.  Or  to  express  the 
same  thought  another  way : 
if  Dixon's  Pure  Flake  Graph- 
ite be  used,  a  thinner,  less 
viscous  oil  or  grease  may  be 
employed  with  entire  safety 
and  satisfactory  results. 
Dixon's  Flake  Graphite  im- 
parts to  friction  surfaces  a 
wonderful  smoothness  that 
relieves  oil  or  grease  of  a 
very  considerable  portion  of 
its  task  of  keeping  the  (mi- 
croscopically) rough  surfaces 
apart. 


«« 


Oil  -V^. 
Greatse  '* 


is  the  title  ot  an  interesting  new 
booklet  of  the  Dixon  Company,  a 
copy  of  which  will  be  promptly 
sent  to  every  railroad  man  who 
requests  it. 

In   writing   please  mention   this 
journal. 


JOSEPH     DIXON 
CRUCIBLE     CO. 

Jersey  City,    N.  J. 


Fracturing   Anti-Friction    Metal. 

An  interesting  feature  in  the  line  of 
anli-friction  metals,  and  something 
which  is  entirely  new,  is  shown  in  the 
half-tone  reproduction  below. 

The  particular  point  of  interest  lies  in 
the  peculiarity  of  crystalization  and 
forms  the  chief  basis  of  claims  of  su- 
periority which  are  made  by  its  pro- 
iluccrs.  The  photograph  represents  a 
piece  of  metal  which  has  been  nicked 
on  one  side  and  after  being  placed  in  a 
vise,  has  been  broken  off  by  a  sharp 
blow  from  a  heavy  hammer.  This  opera- 
tion reveals  a  fibrous,  stringy  mass;  the 
crystals,  it  will  be  seen,  extend  perpen- 
dicular to  the  chilling  surfaces.  The  al- 
loy is  of  tin  and  aluminum  base  and  a 
remarkable  characteristic  is  that  these 
fibers  always  radiate  from  the  chilling 
surfaces,  regardless  of  the  number  of 
times  reheated,  thereby  presenting  the 
ends  and  not  the  sides  of  the  fiber  to 
the  sliding  friction  surface. 

It  is  well  known  that  in  the  case  of 
wood  and  of  wrought  iron  the  surface 
exposing  the  ends  of  the  fiber  will  stand 
a  greater  amount  of  crushing  weight  and 
wear,  than  the  sides  of  the  material.  It 
was  for  this  same  prmciple  in  an  alloy 
that  the  metallurgist    who  produced  this 


FR.\CTURE    OF   ANTI  FRICTION    METAL. 

worked.  His  efforts  have  extended  over 
a  period  of  twenty  years  and  the  result 
is  claimed  to  be  all  that  could  be  wished. 

To  prove  the  soundness  of  the  theory 
of  resistance  to  wear  the  composition 
was  given  many  severe  tests  which  were, 
in  all  instances,  gratifying.  Its  great 
toughness  and  malleability  combined,  it 
is  claimed,  permits  it  to  withstand  the 
most  severe  shocks  without  becoming 
brittle  or  what  is  ordinarily  called  "crys- 
tallized." 

A  close  examination  of  the  fractured 
metal  shows  it  to  be  of  so  fine  and 
smooth  a  texture,  with  no  granular  mat- 
ter intervening,  that  it  may  be  said  to 
be  a  truly  chemical  compound. 

Users  of  anti-friction  metals  always 
experienced  difficulty  in  remelting  and 
using  them  over,  owing  to  the  grosser 
metals — those  which  melt  at  the  lowest 
point — volatilizing  and  escaping  which 
leaves  the  composition  harder  with  each 
pouring.  The  producers  of  this  metal 
say  they  have  entirely  overcome  this 
and  that  by  a  perfect  combination  of 
metals  they  have  secured  an  alloy  which, 
i'    might   be   said,   has   produced — not   a 


new  composition — but  an  entirely  new 
metal  in  itself  that  will  admit  of  remelt- 
ing an  indefinite  number  of  times  with- 
out becoming  hard  or  harsh  or  losing 
any  of  its  original  properties. 

The  characteristics  of  this  metal 
would  make  it  particularly  desirable  for 
use  in  linings  of  driving  box  and  engine 
truck  brasses,  eccentric  straps,  cross- 
head  gibs,  steam  and  gas  engine  bear- 
ings, ships'  bearings,  wood  working,  and 
all  kinds  of  high  speed  machinery. 

The  Buda  Foundry  &  Manufacturing 
Company,  of  Chicago,  will  place  this 
metal  on  the  market,  together  with  some 
new  bronzes  and  a  copper-steel  composi- 
tion, the  latter  being,  they  say,  a  redis- 
covery of  the  lost  art  of  copper  harden- 
ing. 

This  new  departure  on  the  part  of  the 
Buda  Foundry  &  Manufacturing  Com- 
pany, whose  former  output  has  been 
largely  confined  to  track  supplies,  will  in 
the  future  be  made  an  important  branch 
of  their  increasing  business,  though  will 
not  in  any  way  interfere  with  their  rail- 
road specialties.  "We  were  attracted  to 
these  metals,"  said  Mr.  H.  K.  Gilbert, 
secretary  of  The  Buda  Company,  "by 
the  exceptional  merits  which  they  pos- 
sess. Thorough  tests  have  convinced  us 
that  we  have  in  them,  something  which 
will  be  an  agreeable  surprise  to  users 
of  anti-friction  alloys,  and  that  they  will 
create  a  great  demand  for  themselves. 
We  are  sending  out  samples  free  to  in- 
terested persons,  and  an  examination 
will  show  them  to  be  of  unusual  interest 
and  value." 

Model  of  a  Model  Railway  Junction. 

A  novel  method  of  instructing  rail- 
way men  in  the  meaning,  functions,  and 
operation  of  signals  is  in  vogue  on  the 
Great  Western  Railway  of  England. 
Once  or  twice  a  week  a  squad  of  men 
to  be  instructed  are  taken  to  London 
and  introduced  to  what  is  really  a  min- 
iature railway  junction,  and  the}'  are 
there  instructed  in  the  working  of  sig- 
i^als  by  means  of  a  large  model  show- 
ing tracks,  signals,  levers,  etc. 

The  model  is  about  twenty  feet  long 
and  has  a  frame  with  25  levers.  Of 
these  21  are  working  and  4  are  spare. 
The  apparatus  represents  a  double  line 
junction  with  a  storage  siding  and  .1 
branch  running  oflf  one  of  the  main 
lines.  The  model  is  in  a  large  well- 
lighted  room  close  by  Paddington  sta- 
tion in  London  and  it  has  taken  some 
years  to  construct.  Facing  point,  lock, 
bar,  crossover  bed.  lever  frame  signals 
are  all  perfectly  represented,  and  the 
model  works  accurately  and  the  inter- 
locking is  positive  and  exact,  yet  every- 
thing is  exposed  to  ^iew. 

The  chief  of  the  signaling  department 
of  the  G.  W.  R.  states  that  it  is  well 
nigh  marvelous  how  quickly  the  men 
learn    from    the    model,    the    intricacies 
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of  the  mechanism,  and  get  a  grasp  of 
the  scope  of  the  system.  The  men  are 
made  to  work  the  model,  under  in- 
struction, and  have  to  put  themselves 
in  the  same  position  as  if  they  were  con- 
trolling a  junction. 

The  whole  scheme  is  very  popular 
with  the  men,  who  can  learn  by  con- 
stant experiment  and  repetition  the 
value  of  every  lever  they  handle,  and 
of  every  move  they  make.  It  is  more 
reliable  than  instructing  a  man  in  a 
signal  tower,  because  with  the  model 
the  fear  of  danger  or  delay  does  not 
hamper  the  learner's  mind.  It  is  also 
very  popular  with  the  public,  as  crowds 
of  interested  spectators  daily  beg  to  be 
allowed  to  watch  the  demonstration 
lessons.  All  this  is  as  it  should  be,  and 
we  believe  that  signal  demonstration 
apparatus  will  before  long  be  added  to 
the  equipment  of  the  instruction  car 
which  is  now  such  an  important  insti- 
tution on  many  of  our  large  American 
roads. 

Hiring  Engineers. 

The  Buflfalo,  Rochester  &  Pittsburgh 
Railway  people  are  hiring  first-class  lo- 
comotive engineers.  Applicants  are  re- 
quired to  pass  an  e.xamination  to  prove 
their  knowledge  of  the  business.  Mr. 
W.  T.  Noonan,  general  superintendent, 
Rochester,  N.  Y.,  is  the  official  who 
looks  after  the  hiring  of  new  men. 


The  progressive  railroad  manager  of 
the  present  day  seeks  success  in  his 
motive  power  department  by  driving 
his  engines  to  the  limit  and  permitting 
them  to  remain  out  of  service  for  the 
least  possible  time.  During  the  winter 
months  the  time  required  for  melting 
snow  and  ice  from  the  running  gear  and 
putting  the  engine  in  shape  for  another 
run  has  been  very  materially  reduced 
by  modern  methods  of  heating  and  ven- 
tilating the  roundhouse.  A  thoroughly 
up-to-date  example  is  that  of  the  Blair 
Furnace  roundhouse  of  the  Pennsyl- 
vania Railroad  at  Altoona,  Pa.  Here  a 
large  steam  hot  blast  apparatus  con- 
structed by  the  B.  F.  Sturtevant  Co.,  of 
Boston,  Mass.,  is  employed  to  distribute 
heated  air  throughout  the  building,  and 
also  to  force  it  in  large  quantities  into 
the  pits  beneath  the  locomotives.  The 
time  required  for  cleaning  and  repairs 
is  thereby  reduced  by  60  or  70  per  cent. 


A  woman  who  was  waiting  for  a  train 
in  Humboldt  recently  had  a  bad  scare. 
A  freight  train  was  backing  up  as  she 
stood  on  the  platform  and  one  of  the 
brakeman  called  to  the  other:  "Jump 
onto  her  when  she  comes  by;  run  her 
down  beyond  the  levator  and  cut  her  in 
two  and  head  end  up  to  the  depot." 
The  local  paper  adds  that  the  lady 
jumped  and  yelled  murder  as  loud  as 
she  could. — Kansas  City  Star. 


What's  in  a  Name? 

At  Montreal  the  aiivertisnig  manager 
of  the  Canadian  Pacific  is  a  man  named 
Ham,  and  the  city  ticket  office  is  \n 
charge  of  a  man  named  Egg.  The  two 
are  fast  friends,  and  if  both  happen  to  be 
out  of  town  at  once  inquiries  for  Ham 
and  Egg  are  frequent.  By  a  coinci- 
dence both  report  to  an  official  named 
Bacon,  whose  chief  clerk  is  named 
Brown.  Recently  Ham  and  Egg  were 
both  in  Bacon's  office.  The  telephone 
rang  and  Brown  answeied.  He  caught 
an  inquiry  for  the  Canadian  Pacific  of- 
fice, and  said: 

"This  is  it." 

"Who's  this  talking?"  asked  the  voice. 

"This  is  Brown.  Do  you  want  Ba- 
con?" 

"No,  I  don't  want  bacon,  brown  or 
any  other  way.  I  want  one  of  the  Ca- 
nadian Pacific  officials." 

"Well,  will  Ham  and  Egg  do?  They're 
both  here." 

"I  don't  want  any  of  them!  Central, 
switch  that  cheap  hash  house  off  this 
wire !" — Seattle  Post-Intelligencer. 


A  Novel  Danger  Signal. 

To  guard  against  accidents  on  the 
well-known  Levens  viaduct,  in  West- 
moreland, England,  the  Furness  Com- 
pany have  erected  an  ingenious  auto- 
matic signaling  apparatus.  It  consists 
of  a  combined  wind  pressure  gauge  and 
recorder,  and  is  connected,  says  The 
Yorkshire  Post,  with  an  electric  arrange- 
ment by  means  of  which  bells  are  set 
ringing  in  distant  signal  cabins.  These 
bells  will  continue  to  ring  so  long  as 
the  velocity  of  the  wind  on  the  viaduct 
is  dangerous  to  passing  trains,  and  con- 
sequently all  traffic  will  be  stopped.  A 
mail  train  was  blown  over  on  this  via- 
duct during  a  gale  in  February,  1903. 


A  couple  of  machinists  in  Loveland, 
Cal.,  claim  to  have  discovered  a  flux 
which  enables  them  to  weld  cast  iron. 
They  also  claim  that  by  use  of  their 
flux  aluminum  can  be  soldered  as  easily 
as  tinned  iron. 


A  decided  novelty  in  railway  passen- 
ger transportation  was  telephoning  from 
a  snow-bound  train.  During  the  Febru- 
ary storms  a  passenger  train  became 
stalled  in  a  series  of  snow  drifts  between 
Buffalo  and  Jamestown.  As  soon  as  the 
trainmen  discovered  that  they  must 
spend  the  night  there  a  long  distance 
telephone  line  was  tapped,  a  telephone 
established  on  one  of  the  coaches,  and 
the  passengers  were  able  to  communi- 
cate with  friends  in  various  cities. 


The  new  waterway  from  Rotterdam 
to  the  sea  has  been  formed  so  that 
large  seagoing  vessels  can  ascend  to 
the  city  without  difficulty. 


"Kearsarge"&"Vulcal)estoii" 

ASBESTOS 
PACKINGS 


In  developing  our  complete  line  of 
packings,  we  have  received  a  great 
many  letters  from  engineers  telling 
us  of  the  trouble  they  were  experien- 
cing with  one  or  more  particular  con- 
ditions and  asking  us  to  furnish  a 
packing  that  would  overcome  the 
difficulty. 

We  have  been  so  successful  in  this 
direction  that  we  have  been  asked  to 
get  up  a  pamphlet  covering  the  use 
of  our  packings  for  vifell  known  con- 
ditions. 

Following  are  a  few  items  taken  at 
random  from  this  pamphlet. 


CONDITIONS  TO 
BE  MET 


PACKINQS  WE 
RECOMMEND 


"KEARSARGE" 
Piston  Rod  Packing  .Spiral  Packing,  round 
for    steam     pressure    or    square,     with    or 
over  eighty  (80)  lbs.    without    wire,    lubri- 
cated ready  to  apply. 

■■VUI,CABE.STON  " 
Packing,  round  or 
square,  braided  or 
twisted. 


High  Steam  Pres- 
sure Stop  Valve 
Steins. 


Boiler  Manhole?  and       .,„_.„„     „„„ 
Handholes  "  K  E  A  R  S  A  R  G  E 

For  high  steam  pres-    Asbesto-^Ietalhc  Gas- 

sure.  '  kcts.  all  sizes 

For  low  steam  pres-       Asbestos     Tubular 
sure. 


Gaskets. 


" KEARSARGE" 

Asbesto- Metal  lie 
Sheet  Packing. 
Cylinder  heads  and  ;     "  K  E.\RS.\R  GE  " 
other  joints  for  high    Ready-made  Cylinder 
Bteam  pressure.  Gaskets. 

"VULCABESTON" 
Sheet  Packing  (with- 
out wire  insertion.) 


Service  against  Oil, 
Acids.  Air,  Chemi- 
cals, etc. 


Service     against 
superheated    Steam. 


Hot    Water   Pump 
Packing. 


"VULCABESTON" 
Sheet  Packing,  Rope 
Packing,  Moulded 
Rings  (^according  to 
service). 


"VULCABESTON" 
Sheet  Packing,  Rope 
Packing.  Moulded 
R,ings  (according  to 
service). 


"INTERNATION- 
AL" Pump  Packing. 


The  complete  pamphlet  covering 
all  ordinary  conditions  will  be 
found  very  useful  for  reference 
and  will  be  sent  on  request. 

H.  W.  Johns-Man  ville  Co. 

MlVs.    Electnc    losulaling     Material,     "  Noark " 
Fuse  Devices,  Electric  Railway  Sui>plie8, 

100  William  Street,  New  Yorli 


Milwaukee 
Chicago 
St.  Louis 


Cleveland 
Pittsburg 


Boston 

Philadephia 

London 
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PREPARE  FOR 
EXAMINATION ! 


Pretty  soon  you  will  be  called  up 
to  take  ydiir  exiiininutinn  and  you 
will  have  to  face  a  lot  of  hard  ques- 
tions. Belter  brufh  up  a  little.  Our 
books  contain  every  question  with  its 
answer  yon  are  likely  to  be  aaked  by 
the  examiner.  They  are  the  only 
complete  railway  books  issued  giving 
up-to-date,  reliable  information. 
Don't  put  off  until  examination  day 
comes,  but  send  for  the  following 
books  at  once. 

Air  Brake  Catechism 

By  Robert  H.  Blackall.  IHUi  ctlitlon.  Con- 
taine  1500  tjueflions  niul  their  AiiBwtTS  on  the 
WostingliouHc  Air  liraku,  wliicli  are  etrictly  up 
to  (late.  Incluik-H  two  large  Wi'HtiiiKhouflc  Air 
Brake  Kdiicationfil  CiiariH  printed  in  ton  differ- 
ent colors.  tJivrg  tiK'  necesBary  infornifttion  t*> 
enable  a  railroad  man  to  paes  a  thoroughly  satin- 
factory  examination  on  the  subject  of  Air 
Brakew.  The  author's  many  years'  experience 
as  Air  Brake  Insprelor  and  Instructor  enables 
him  to  kn<jw  at  once  liow  to  treat  tlie  subject  in 
a  plain,  nraclieal  uninner.  This  book  hits  be^  n 
endorsea  and  used  by  Air  Brake  Instructors  and 
Examiners  on  nearly  every  railroiui  in  the 
United  States.  It  is  the  standard  and  only 
complete  work  on  the  subject.  313  pagea. 
Price,  $2.00. 

Locomotive  Brealidowns 

and  their  Remedies 

By  Geo.  L.  Fowler.  Just  i9sued.  Telle  how 
and  what  to  do  in  case  of  an  accident  or  bix*ak- 
down  on  ther()ad;  includes  special  chapters  on 
Compound  Locomoi-ives.  Better  procure  a  copy, 
as  it  contains  800  (Questions  and  tbeir  Answere 
on  Accidents  aud  Breakdowns.    Price,  $1.S0. 

New  York  Air  Bralie 
Catecliism 

By  Robert  H.  Blackall.  The  only  com- 
plete treatise  on  the  New  York  Air  Brake  and  Air 
Signaling  Apparatus,  giving  a  detailed  d€acrii> 
tion  of  all  the  parts,  their  operation,  troubles, 
and  the  methods  of  locating  and  remedying  tlie 
same.    260  pages.     Price,  $1.25. 

Locomotive  Catecliism 

By  Robert  Grlmshaw.  23d  Edition.  Con- 
tains twelve  large  Folding  Plates  and  IfiOO 
Questions  and  Answers  on  How  to  Run  a  Lo- 
comotive. The  Standard  Book  on  the  subject, 
being  written  in  plain  language  and  fn*  from 
mathematical  formulie  and  complex  problems. 

Price,  $2.00 

Combustion  of  Coal 

and  the  Prevention  of  Smoke 

By  Wm.  M  Barr.  Contains  over  800  Ques- 
tions anil  tlieir  Answers  on  How  to  Muke 
Stiam.    Price,  $1.50. 

Send  for  a  special  circular  describing  the  books 
In  full. 

t?*Any  of  these  bool(s  sent  prepeid  on  receipt 
of  price. 

AGENTS  WANTED 

WRITE     FOR    PARTICULARS 

THE  NORMAN  W.  HENLEY 
PUBLISHING  CO. 

1 32  Nassau  St.,  New  York,  U.S.A. 


Ripping  With  a  Band  Saw. 

There  is  hardly  a  woodworking  shop 
in  existence,  from  the  smallest  wheel- 
wright shop  to  the  largest  ship  yard, 
that  docs  not  have  lumber  to  rip.  This 
latter  class  of  mills,  as  well  as  the  large 
car  shops,  and  other  places  where  much 
ripping  is  done,  for  a  long  time  used 
circular  saws  and  these  saws  answered 
as  long  as  no  better  tools  could  be  pro- 
cured. 

But  the  band  rip  saw  has  come,  and  is 
revolutionizing  lumber  ripping.  Its  thin 
blade  saves  a  tremendous  waste  in  kerf, 
which  if  wasted  amounts  to  a  big  sum 
when  fine  lumber  is  cut.  The  band  rip 
saw  is  everywhere  replacing  the  circu- 
lar saw  by  doing  the  work  with  a  great- 
er saving,  efficiency  and  output. 

The  credit  for  this  improvement  in 
ripping    machinery    is    claimed    by    the 


NO.  109— PATENT  BAND  RIP   SAW. 

J.  A.  Fay  &  Eagan  Company  of 
Cincinnati,  O.  They  for  a  long  time 
recognized  the  demand  for  a  machine 
that  was  capable  of  answering  the  most 
exacting  requirements  in  mills  having 
large  quantities  of  lumber  to  rip,  and 
after  the  most  patient  and  painstaking 
experiments,  new  and  original  inven- 
tions, a  long  experience,  combined  with 
a  determination  to  make  perfection  their 
end  they  have  finally  produced  a  tool 
that  is  without  doubt  one  of  the  best 
of  its  class. 

We  present  to  our  readers  the  picture 
of  their  improved  No.  109  New  Patent 
Band  Rip  Saw,  a  machine  that  is  des- 
tined to  find  its  way  wherever  a  tool 
for  doing  fine  ripping  in  light  or  heavy 
lumber  can  be  used. 

This  band  rip  saw  is  for  doing  any 
kind  of  ripping  in  large  and  heavy  tim- 
bers. It  will  rip  with  facility  any  thick- 
ness from  half  an  inch  to  14  and  28  ins. 
wide  between  the  saw  blade  and  the 
fence. 

For  instance,  say  short  or  long  tim- 
bers 10  by  ID,  14  by  14,  14  by  30  ins. 
With  such  stock  you  can  cut  2  by  8,  3  by 


4,  6  by  6,  10  by  10  ins.,  or  any  other  sizes 
wanted.  Where  long  timbers  are  ripped 
by  hand  feed,  this  tool  soon  will  repay 
its  cost. 

While  it  is  adapted  for  heavy  work, 
it  is  equally  good  for  ripping  the  finest 
lumber  into  small  strips,  and  it  is  here 
that  the  thin  blade  of  the  saw  will  be 
appreciated  better  than  at  any  other 
time. 

The  tool  presents  such  an  array  of 
original  features  and  improvements  that 
only  a  circular  can  adequately  describe 
them;  the  patent  straining  device  on  the 
saw  blade  is  hung  solely  on  a  knife  edge 
balance,  and  this  gives  a  continual  uni- 
formity in  the  strain  and  prolongs  the 
life  of  the  blade  very  much. 


Knew  the  Train  Quite  Well. 

.•V  traveler  went  into  a  Union  avenue 
barber  shop  yesterday  morning  to  get  a 
shine,  and  decided  to  inquire  about  his 
train.  "Say,"  he  said,  addressing  the 
negro  bootblack,  "what  time  does  the 
Missouri  Pacific  leave  for  St.  Louis  this 
morning?" 

"Yoh  inean  the  one  that  makes  the 
daylight  run?"  queried  the  negro.  "Yes, 
that's  the  one,"  said  the  man.  "It  ah 
the  train  that  connec's  wif  the  one  frum 
Leavenswuth,  ain't  it?"  asked  the  boot- 
black as  he  brushed  away.  "Yes." 
"Runs  fru  Wahnsbu'gh?"  "Yes."  "An" 
JefTahson  City?"  "Yes."  "Ah  knows 
the  train  yoh  means,  all  right.  Stan's 
on  the  secon'  er  thud  track,  doan'  it?" 

"I  think  it  docs."  "Changes  ingines . 

Le's  see.  Wha'  do  that  train  change 
ingines?"  "I  don't  know,"  came  from 
the  man.  "What  I  want  to  know  is  its 
leaving  time."  "Ah  knows  jes'  what 
yoh  wants,  an'  Ah  knows  jes'  'xactly 
what  train  yoh  means."  "Well,  when 
does  it  leave?"  "Oh,  yes,  when  do  it 
leave?  Ah's  suah  Ah  doan'  know  'bout 
that,  boss,"  was  the  negro's  reply. — 
Kansas  City  Times. 


Only  One  Grand  Prize  to  Air 
Compressors. 
The  value  of  the  Louisiana  Exposition 
in  the  promotion  of  commerce  and  manu- 
factures is  illustrated,  in  one  instance,  by 
the  fact  that  the  two  large  compressors 
in  Machinery  Hall,  which  furnished  all 
compressed  air  used  at  the  Exposition, 
were  both  sold  before  the  closing  day. 
The  larger  one  goes  to  Shaft  No.  3,  of 
the  Doe  Run  Lead  Co.,  at  Central,  Mo., 
and  the  smaller  one  to  the  City  of  Co- 
lumbia. Mo.,  for  the  air  lift  water  supply 
system.  The  first  machine  received  the 
only  grand  prize  awarded  at  the  Ex- 
position to  air  compressors.  It  has  a 
capacity  of  1,300  cubic  feet  of  free  air 
when  running  at  125  revolutions,  and  is 
distinguished  by  several  novel  features, 
the  most  important  of  which  is 
the    Cincinnati    valve    gear,    the    open- 


I40 


RAILWAY  AND   LOCOMOTIVE   ENGINEERING 


March,  1905. 


ing  and  closing  of  the  admission 
and  the  closing  of  the  exhaust  be- 
ing controlled  mechanically,  while  the 
opening  of  the  exhaust  is  determined  by 
poppet  valves,  thus  permitting  high 
speed  without  throttling  of  the  air  and 
wear  and  rattling  of  the  valves.  The 
smaller  machine  is  fitted  with  mechanic- 
ally moved  inlet  valves,  and  is  rated  at  a 
displacement  of  500  cubic  feet  per  min- 
ute. Its  good  workmanship  and  perfect 
operation  at  the  Exposition  so  much  im- 
pressed the  oi'rtcials  of  the  city  of  Co- 
lumbia that  they  countermanded  an  or- 
der on  another  manufacturer  in  order  to 
take  this  compressor.  Both  machines 
were  built  by  the  Laidlaw-Dunn-Gordon 
Co.,  of  114  Liberty  street,  New  York 
City. 

The  experiments  with  the  balanced 
compound  locomotives  on  the  Pennsyl- 
vania testing  plant  have  led 
the  management  of  that  com- 
pany to  order  two  Vauclain 
balanced  compounds  from  the 
Baldwin  Locomotive  Works 
and  two  Cole  balanced  com- 
pounds from  the  American 
Locomotive  Company.  The 
Pennsylvania  Railroad  Com- 
pany have  had  considerable 
experience  with  compound  lo- 
comotives that  was  not  entire- 
ly satisfactory,  and  it  is  highly 
creditable  to  the  management  that  they 
are  read}'  to  try  again. 


days.  It  is  the  intention  to  avoid 
doubling  Cape  Horn  by  going  through 
the  straits  of  Magellan.  The  success 
met  with  in  towing  barges  from  the 
gulf  to  New  York  and  Philadelphia 
led  to  the  consideration  of  the  project. 
If  successful  the  service  will  be  ex- 
tended to   European  points. 


The  city  of  Chicago  has  been  wise 
enough  to  take  care  of  its  own  inter- 
ests in  the  matter  of  its  30  miles  of  new 
freight  tunnels.  It  is  to  receive  S  per 
cent,  of  the  gross  earnings  the  first  ten 
years,  8  per  cent,  the  second  ten  and  12 
per  cent,  thereafter  during  the  life  of  the 
franchise. 


Carr  Brothers'  Boring  Tool. 

Tlie  accompanying  cut  shows  a  new 
boring  tool  brought  out  by  Carr  Broth- 


The  Pressed  Steel  Car  report  for  the 
year  ended  December  31  has  been  is- 
sued. President  HofTstot  says  the  ab- 
normal conditions  of  the  car  building 
business  in  1904,  there  having  been  no 
such  depression  in  the  company's  busi- 
ness since  1893,  accounted  for  the  gross 
sales  last  year  being  only  $4,498,268, 
with  a  loss  on  the  year's  transactions 
of  $707,110. 


ers,  of  Syracuse.  It  is  designed  for  tool 
makers  or  for  light  work.  When  they 
want  a  neat  and  handy  tool  taking  in 
four  sizes  of  tools,  ^,  ^,  5/16  and  % 
inch,  made  of  Stubs  steel  in  block  or 
holder,  being  dovetailed  on  four  sides 
and  by  turning  the  block  any  side  can 
be  brought  to  the  clamp.  It  is  made 
of  drop  forged  steel,  case  hardened,  and 
is  finely  finished. 


The  Budd  Foundry  &  Manufacturing 
Company  have  recently  increased  the 
facilities  of  their  eastern  branch,  which 
is  located  in  the  Havemeyer  building, 
New  York  City.  A  complete  stock  of 
their  track  specialties  will  be  kept  on 
hand  for  the  convenience  of  buyers. 
Mr.  Robert  Spencer  has  been  appoint- 
ed eastern  sales  manager  and  will  have 
charge  of  their  office. 


It  took  a  great  many  years  of  enjoy- 
ment of  benefits  to  the  people  that  came 
from  mechanical  inventions  to  make 
what  used  to  be  known  as  learned  classes 
to  cease  looking  disdainfully  upon  every- 
thing of  a  mechanical  character.  Dean 
Swift  spoke  of  Isaac  Newton  as  "that 
fellow  over  tl»e  way,  a  glass  grinder  and 
a  maker  of  spectacles." 


For  the  first  time  in  maritime  history 
the  task  of  towing  a  laden  barge  fifteen 
thousand  miles,  from  New  York  to  the 
California  coast,  was  begun  last  month. 
The  Standard  Oil  tank  steamship  Atlas, 
as  well  as  the  barge  which  she  tows, 
carries  a  cargo  of  oil.  The  cargo  of 
the  Atlas  will  be  used  as  fuel  on  the 
voyage.  It  is  expected  that  the  trip 
will     occupy     from     seventy     to     eighty 


The  invention  of  bells  is  attributed  to 
the  Egyptians,  who  are  credited  with 
linving  made  use  of  such  percussion  in- 
struments to  announce  the  sacred 
creeds  of  Osiris. 


It  is  said  that  the  most  costly  leather 
in  the  world  is  known  to  the  trade  as 
piano  leather.  The  secret  of  tanning  this 
leather  is  known  only  to  a  family  of 
tanners  in  Germany,  though  the  skins 
from  which  it  is  tanned  come  almost  en- 
tirely from  America. 


Artificial  Limbs 


WITH  RUBBER  HANDS  AND  FEET 


Over  fifty  years  of 
the  most  extensive 
experience  with  the 
most  satisfactory  re- 
sults of  any  manufac- 
turer in  the  world.  The 
Rubber  Hand  and  Foot 
possess  the  quality  of 
yielding  to  every  essen- 
tial angle  of  the  natu- 
ral, without  the  use  of 
complicated  hinges, 
joints,  and  contrivan- 
ces which  annoy  and 
render  expensive  their 
daily  use. 

The  accompanying 
cuts  represent  a  person 
who  lost  both  legs  by  a 
railroad  accident,  one 
above  the  knee  and  the 
other  two  inches  below. 
He  is  able  to  walk 
half  a  mile  in  eight 
minutes,  without  a 
cane  or  assistance, 
except  his  artificial  limbs  with  rubber 
feet.  He  can  perform  a  day's  work  with- 
out unusual  fatigue ;  can  go  up  and  down 
stairs — in  fact,  can  do  any  of  the  ordina- 
ries of  life  without  exhibiting  his  loss. 

Arms  restore  appearance  and  assist 
greatly  in  the  performance  of  labor.  From 
our  New  Illustrated  Measuring  Sheet 
Artificial  Limbs  can  be  made  and  shipped 
to  all  parts  of  the  world,  without  the 
presence  of  the  patient,  with  guaranteed 
success.  Those  who  live  at  a  distance 
and  would  be  inconvenienced  by  the  jour- 
ney to  New  York  can  supply  measure- 
ments and  feel  the  assurance  that  they 
will  receive  our  Best  attention. 


Over  30,000  in  use.  Eminent  surgeons 
commend  the  Rubber  Foot  and  Hand. 
They  are  endorsed  by  the  United  States 
and  many  foreign  Governments.  Re- 
ceived the  only  Grand  Prize  awarded  to 
Artificial  Limbs  at  the  Paris  Exposition, 
also  Highest  Awards  at  the  Buffalo  Ex- 
pasition,  igoi.and  Charleston  Exposition, 
1902.  A  treatise,  containing  500  pages, 
with  800  illustrations,  sent  free;  also 
measurement  sheet. 


A.  A.  MARKS, 


701  Broadway 
NEW  YORK  CITY 


Marcli,  1905. 
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Gold  Car 
Heating  and 
Lighting  Co. 

Manufacturers  of 

ELECTRIC,  STEAM  AND 
HOT  WATER  APPARATUS 

FOR     RAIL\A?AY    CARS 

EDISON 
STORAGE  BATTERY 

FOR   RAILWAY  CAR   LIGHTING 


Catalogues  and  Circulars 
cheerfully  furoishcd 


Main  Office :  Whitehall  Building: 

IT  Battery  Place,  New  York 

The  Twentieth 
Century 
Master  Mechanic 

Won't  use  solid  Mandrels. 
Cost  too  much,  take  up  too 
much  room  and  don't  s:iye 
satisfaction. 

Nicholson 
Expanding  Mandrels 

Take  everything  from  1  to  7 
inch  holes.  Take  up  little 
room  —  always  ready  and 
you  can  buy  four  sets  for 
the  cost  of  one  of  the  solid 
kind. 

Arc  You  Using  Them  ? 

Catalogue  tells  yon 
more    about    them. 

W.  H.  Nicholson  &  Co 

Wllkesbarre,  Pa. 


Otto   Gas     Engine    Company's    Water 
Purifying  Plant. 

The  annexed  engraving  has  been 
made  from  a  photograph  of  a  water 
softening  plant  which  has  just  been 
erected  for  the  L.  S.  &  M.  S.  Rail- 
way for  joint  use  with  the  L.  E.  &  VV. 
Railway,  at  Fremont,  Ohio.  The  plant 
has  an  easy  capacity  of  500,000  gallons 
per  day,  and  the  situation  is  an  ideal 
one  to  show  the  benefit  of  this  treat- 
ment, both  on  account  of  the  charac- 
ter of  the  water  and  the  amount  used 
by  the   two  roads. 

Very  little  attention  is  required  in 
keeping  a  plant  of  this  kind  in  running 
order;   in    fact,   a   small   portion   of   the 


building  about  New  York  harbor.  While 
so  engaged  he  invented  the  vertical 
wheel  propeller,  which  did  so  much  to 
make  steamboating  practicable. 

Soon  after  Robert  Fulton  began  op- 
eratinc  steamboats  on  the  Hildson,  Cap- 
tain Roosevelt  conceived  the  idea  of  us- 
ing steamboats  on  the  western  rivers. 
A  good  deal  of  doubt  was  expressed  as 
to  the  practicability  of  the  undertaking, 
but  Captain  Roosevelt  was  enthusiastic, 
and  along  about  1810  made  a  personal 
survey  of  the  Ohio  and  Lower  Missis- 
sippi to  determine  its  feasibility  beyond 
all  peradventure.  The  result  of  his  sur- 
vey was  entirely  to  his  satisfaction,  and, 
returning  to  Pittsburgh,  he    began     the 


OTTO    WATER     PrKIIVINi;    ri.ANT    AT    FREMONT,   O. 


time  of  the  pumper  will   be  all   the  la- 
bor   required. 

A  report  which  we  have  seen  from 
the  cliemist  of  the  Lake  Shore  &  Mich- 
igan Southern,  shows  that  in  the  course 
of  a  recorded  test  of  the  Otto  water 
softening  plant  reduced  to  solids  in  the 
waior  from  77.72  to  12.54  grains  to  the 
H.inon.  

Captain  Roosevelt  Navigated  Western 
Rivers. 
One  of  the  pioneer  navigators  of  the 
Ohio  and  Mississippi  rivers  was  Nich- 
olas J.  Roosevelt,  grandfather  of  Pres- 
ident Roosevelt.  Early  in  the  nine- 
teenth century  Captain  Roosevelt  was 
associated  with  John  Stevens  and  Rob- 
ert R.   Livingston  in  experimental  boat 


construction  of  a  steamboat  from  plans 
furnished  him  by,  Fulton  and  Living- 
stone. In  the  spring  of  181 1  the  vessel 
was  launched,  and,  accompanied  by  his 
wife,  who  had  the  true  pioneer  spirit 
and  refused  to  be  left  behind,  the  Presi- 
dent's grandfather  began  his  voyage 
down  the  Ohio.  He  entered  the  Mis- 
sissippi during  the  throes  of  the  earth- 
quake which  devastated  so  much  of 
southeastern  Missouri,  but  weathered 
the  tumult  successfully  and  continued 
his  trip  to  New  Orleans,  where  he  ar- 
rived a  short  time  after,  the  first  man 
to  build  a  steamboat  west  of  the  Alle- 
ghanies  and  the  first  to  navigate  one  on 
western  waters.  It  is  an  interesting  his- 
torical fact  in  itself  and  doubly  interest- 
ins  for  existing  reasons. 
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Consulting  the  Oracle. 

The  most  celebrated  of  all  the  oracles 
of  ancient  Greece  was  that  of  Apollo  at 
Delphi.  The  original  name  of  this  city 
was  Pytho,  and  the  old  name  of  the 
place  is  generally  used  as  an  adjective 
to  describe  Apollo  in  connection  with 
this  oracle  and  its  revelations.  The 
power  of  prophesy  was  exercised  to  a 
great  extent  in  the  oracle  at  Delphi.  The 
ancients  were,  however,  not  inclined  to 
undertake  anything  which  they  consid- 
ered to  be  important  in  public  or  private 
life   without   first   consulting   the   oracle. 

The  noble  families  of  Delphi  had  the 
exclusive  superintendence  of  the  oracle. 
Thus  they  had  great  influence  upon  its 
utterances;  in  fact,  it  is  believed  that 
they  dictated  the  revelations  which  were 
supposed  to  be  made  to  the  anxious  in- 
quirers, who  came  to  the  temple.  The 
utterances  of  the  god  were  often  am- 
biguous and  had  to  be  interpreted  by  the 
priests,  and  for  this  and  for  obtaining 
the  revelation  they  were  well  paid  by  the 
seekers  after  truth.  Those  seekers  had, 
indeed,  small  chance  of  getting  the  truth, 
for  the  priests  were  as  ignorant  as  the 
common  people,  but  were  much  more 
cunning. 

When  one  looks  back  in  thought  to 
those  early  days,  one  appreciates  to  some 
extent  the  vast  difference  that  exists 
between  the  certain  and  definite  knowl- 
edge which  to-day  we  call  Science,  and 
those  dark  and  uncertain  answers  that 
were  given  to  men  as  the  truth,  at  the 
shrine  of  the  Pythian  Apollo. 

The  oracle  with  all  its  deceit  and 
humbug  has  passed  away  and  to-day  re- 
corded facts,  the  discoveries  and  the 
honest  work  of  others  are  the  things 
we  have  to  deal  with.  These  are  most 
easily  got  at  through  medium  of  the 
printed  page  and  we  invite  our  readers 
to  look  over  a  selection  we  have  made. 

The  first  on  the  list  is,  of  course, 
Railway  and  Locomotive  Engineering, 
a  practical  journal  of  railway  motive 
power  and  rolling  stock.  It  costs  only 
$2.00  a  year,  and  is  well  worth  the 
money,  and  besides  the  paper  is  a  wel- 
come visitor  in  every  household.  Let 
your  wife  and  children  see  it. 

"Twentieth  Century  Locomotives," 
Angus  Sinclair  Co.,  deals  comprehensive- 
ly with  the  design,  construction,  repair- 
ing and  operating  of  locomotives  and 
railway  machinery.  First  principles  are 
explained.  Steam  and  motive  power  is 
dealt  with ;  workshop  operations  de- 
scribed, valve  motion,  care  and  manage- 
ment of  locomotive  boilers,  operating 
locomotives,  road  repairs  to  engines, 
blows,  pounds  in  simple  and  compound 
engines ;  how  to  calculate  power,  train 
resistance,  resistances  on  grades,  etc. 
Shop  tools  explained.  Shop  receipts, 
definitions  of  technical  terms,  tables, 
etc.  Descriptions  and  dimensions  of  the 
various  types  of  standard  locomotives. 


The  book  is  well  and  clearly  illustrated 
and  is  thoroughly  up  to  date  in  all  par- 
ticulars, fully  indexed.  Just  off  the  press. 
Price,  $3.00. 

"Locomotive  Engine  Running  and 
Management,''  by  Angus  Sinclair,  is  an 
old  and  universal  favorite.  A  well-known 
general  manager  remarked  in  a  meet- 
ing of  railroad  men  lately,  "I  attribute 
much  of  my  success  in  life  to  the  inspira- 
tion of  that  book.  It  was  my  pocket 
companion  for  years."  We  sell  it  for 
$2.00. 

"Practical  Shop  Talks."  Colvin.  This 
is  a  very  helpful  book,  combining  in- 
struction with  amusement.  It  is  a  par- 
ticularly useful  book  to  the  young  me- 
chanic. It  has  a  stimulating  effect  in 
inducing  him  to  study  his  business.  The 
price   of   it   is   50  cents. 

"Examination  Questions  for  Promo- 
tion." Thompson.  This  book  is  used 
by  many  master  mechanics  and  travel- 
ing engineers  in  the  examination  of  fire- 
men for  promotion  and  of  engineers  like- 
ly to  be  hired.  It  contains  in  small  com- 
pass a  large  amount  of  information 
about  the  locomotive.  Convenient  pocket 
size.  We  cordially  recommend  this 
book.     The  price  is  75  cents. 

The  1904  Air  Brake  Catechism.  Con- 
ger. Convenient  size,  202  pages,  well 
illustrated.  Up  to  date  information  con- 
cerning the  whole  air  brake  problem,  in 
question  and  answer  form.  Instructs  on 
the  operation  of  the  Westinghouse  and 
the  New  York  Air  Brakes,  and  has  a 
list  of  examination  questions  for  engine- 
men  and  trainmen.  Bound  only  in  cloth. 
Price,  $1.00. 

"Compound  Locomotives."  Colvin. 
This  book  instructs  a  man  so  that  he 
will  understand  the  construction  and 
operation  of  a  compound  locomotive  as 
well  as  he  now  understands  a  simple  en- 
gine. Tells  all  about  running,  break- 
downs and  repairs.  Convenient  pocket 
size,  bound  in  leather,  $1.00. 

"Catechism  of  the  Steam  Plant." 
Hemenway.  Contains  information  that 
will  enable  a  man  to  take  out  a  license 
to  run  a  stationary  engine.  Tells  about 
boilers,  heating  surface,  horse  power, 
condensers,  feed  water  heaters,  air 
pumps,  engines,  strength  of  boilers,  test- 
ing boiler  performances,  etc.,  etc.  This 
is  only  a  partial  list  of  its  contents.  It 
is  in  the  question  and  answer  style.  128 
pages.     Pocket  size.     50  cents. 

"Care  and  Management  of  Locomo- 
tive Boilers."  Raps.  This  is  a  book  that 
ought  to  be  in  the  hands  of  every  person 
who  is  in  any  way  interested  in  keeping 
boilers  in  safe  working  order.  Written 
by  a  foreman  boilermaker.  Also  con- 
tains several  chapters  on  oil  burning  lo- 
comotives.    Price,  so  cents. 

"Locomotive  Link  Motion."  Halsey. 
Any  person  who  gives  a  little  study  to 
this  book   ceases   to   find   link   motion   a 


Locomotive 
Blow-Off  Plug  Valves 


All  Brass,  extra  heavy,  with  Cased  Plug. 
For  250  lbs.  pressure. 

Made    with   Draining    Plug    to    prevent 
freezing. 

Locomotive 

Gauge 
Cocks 

For  High  Pressure 

Bordo  Self-Grind- 
ing Gauge  Cocks, 
made  with  renew- 
able Hard  Bronze 
Disc.  Opened  and 
closed  with  a  quar- 
ter turn.  Guaran- 
teed Steam  tight 
under  the  most  ex- 
acting conditions. 
Shanks  Threaded 
to  specification  s 
Fig.  23,  with  Wheel,   for  Locomotives. 

Swing-Joints  and 
Pipe  Attachment 


Fig-  33- 

May  be  applied  between  Locomotive  and 

Tender. 
These    Swing-Joints     are     suitable    for 

Steam,  Gas,  Air,  Water  or  Oil. 

Complete  Booklet  on  Application 

L.  J.  BORDO  CO. 

PHILADELPHIA,  PA. 
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Brase,  1^  in.,  $6.00  net 


HOMESTEAD 

STRAIGHTWAY 

LOCOnOTlVE 

Biow-off  Cocks 

IRON  BODY.  BRASS  PLUG 
Turns  easily,  but  when  closed 
valve  is  forced  tightly  to  seat 

Homestead  Valve  Mfg.  Co., 

PITTSBURGH,  PA.,  U.S.A. 


Iron  Body,  Braes  PlnR.lJ^in.,  $4.00  net 


Cox's 

Computers 

Tr&.ln      R.eslstar\ce     Computer     &nd 
Locomotive  Tractlve-Po%ver  Computer 

Each  Computer  is  in  a  neat  folding,  leatlier-cov- 
eredcase.  One  side  gives  formula  and  directions 
for  use.  The  other  side  has  a  graduated  circle 
upon  which  turns  a  graduated  card  disc. 


C&f\    be    Adjusted    lr\    a    Moment 
to  Give  Result  Wltnout  Calculation 

THIS   OFFICE 

Price.  $1.00  Ea-ch 


puzzle.  Explains  about  valves  and  valve 
motion  in  plain  language,  easily  under- 
stood.    Price,  $1.00. 

"Machine  Shop  Arithmetic."  Colvin 
and  Cheney.  This  is  a  book  that  no  per- 
son engaged  in  mechanical  occupationi 
can  aflford  to  do  without.  Enables  any 
workman  to  figure  out  all  the  shop  and 
machine  problems  which  are  so  puzzling 
for  want  of  a  little  knowledge.  We  sell 
it  for  so  cents. 

"Firing  Locomotives."  Sinclair.  Treats 
in  an  easy  way  the  principles  of  com- 
bustion. While  treating  on  the  chemistry 
of  heat  and  combustion,  it  is  easily  un- 
derstood by  every  intelligent  fireman. 
The  price  is  50  cents. 

"Skeevers'  Object  Lessons."  Hill.  A 
collection  of  the  famous  object  lesson 
stories  which  appeared  in  this  paper  sev- 
eral years  ago.  They  are  interesting, 
laughable,  and,  best  of  all,  they  are  of 
practical  value  to-day.    $1.00. 

"Stories  of  the  Railroad."  Hill.  Best 
railroad  stories  ever  written.  Those  who 
have  not  read  these  stories  have  missed 
a  great  literary  treat.     $1.50. 

"Standard  Train  Rules."  This  is  the 
code  of  train  rules  prepared  by  the 
American  Railway  Association  for  the 
operating  of  all  trains  on  single  or 
double  track.  Used  by  nearly  all  rail- 
roads. Study  of  this  book  would  pre- 
vent many  collisions.     Price,  50  cents. 

"Mechanical  Engineers'  Pocket  Book." 
Kent.  This  book  contains  1,100  pages 
6x354  inches  of  closely  printed  minion 
type,  containing  mechanical  engineering 
matter.  It  ought  to  be  in  the  bookcase 
of  every  engineer  who  takes  an  interest 
in  engineering  questions.  We  use  it  con- 
stantly as  a  reference  for  questions  sent 
to  us  to  be  answered.  Full  of  tables  and 
illustrations.     Morocco  leather,  $5.00. 

"Locomotive,  Simple,  Compound  and 
Electric"  Reagan.  An  excellent  book 
for  people  interested  in  any  kind  of  lo- 
comotive. It  will  be  found  particularly 
useful  to  men  handling  or  repairing 
compound  locomotives.  It  is  the  real  lo- 
comotive up  to  date.     $2.50. 

Railway  and  Locomotivi  Engineir- 
iNG.     Bound  volumes.    $3.00. 


logue  gives  sizes  and  lists  of  parts  of 
all  the  company's  products,  and  it  is 
printed  in  convenient  pocket  size.  If 
you  are  in  need  of  information  such  as 
this  little  booklet  contains,  drop  the 
company  a  post  card  and  they  will  be 
happy  to  send  you  one  or  more  of 
these   little  books. 


The  BIow-OfT  Valves  and  Swinging 
Joints,  made  by  the  L.  J.  Bordo  Com- 
pany, of  Philadelphia,  are  catalogued, 
illustrated  and  described  in  a  neat  lit- 
tle catalogue  which  has  just  come  to 
hand.  The  locomotive  blow-off  cocks 
are  made  with  drain-plug  in  the  bot- 
tom to  prevent  freezing.  The  plug  can 
be  made  of  all  brass  or  cased  with 
wearing  metal  which  will  not  stick  or 
jamb.  The  company  makes  swing-joint 
and  pipe  attachment  which  may  be 
used  between  engine  and  tender  in- 
stead of  flexible  rubber  hose.  Locomo- 
tive gauge  cocks  are  made  either  with 
wheel   or  lever,  as   desired.     The   cata- 


We  have  received  the  Union  Switch 
and  Signal  Company's  catalogue,  Sec- 
tion No.  II,  which  deals  with  electric 
locks,  electric  slots,  hand  releases  and 
time  locks.  The  catalogue  is  uniform 
with  the  former  publications  of  this 
company  both  in  size  and  style.  It  is 
well  illustrated  and  all  parts  are  named 
and  numbered  for  ordering.  We  have 
also  received  Section  No.  3,  which  deals 
with  Mechanical  Lockiiig  and  Oper- 
ating Devices.  Bulletin  No.  23  is  a 
plain  statement  of  the  construction  and 
operation  of  the  latest  type  of  electric 
train  stafif.  The  company  has  recently 
greatly  improved  the  electric  staff  ma- 
chine and  this  bulletin  is  clearly  illus- 
trated. A  perusal  of  its  contents  will 
give  the  reader  a  good  idea  of  the  ad- 
vantages of  the  train  staff  system  on 
single-track  railway  operation.  Write 
to  the  company's  head  office,  in  Swiss- 
vale,  Pa.,  if  you  would  like  one  or 
other  of  these  catalogues  or  the  bulle- 
tin. 


The  Norton  Bail-Bearing  Jack  and 
the  "Sure  Drop"  track  jacks,  manu- 
factured by  A.  O.  Norton,  of  Boston, 
Mass.,  are  duly  set  forth  in  a  neat  lit- 
tle illustrated  catalogue  which  has  re- 
cently come  into  the  ofl^ce.  The  Norton 
jacks  are  thoroughly  well  adapted  for 
railway  service,  and  the  Norton  ball- 
bearing ratchet  screw  jack  is  a  very 
well  made  and  useful  tool.  This  cata- 
logue contains  not  only  information 
concerning  the  height,  size,  capacity, 
rise,  etc.,  but  the  price  of  each  kind 
of  railroad  jack  is  given.  Write  to  Mr. 
Norton,  286  Congress  street,  Boston,  if 
you  would  like  to  have  a  copy  of  the 
pocket-size  catalogue  of  these  jacks. 


City  Electrician  Edison,  of  Chicago, 
is  making  a  test  of  automobiles  for  car- 
rying his  inspectors  and  electrical  re- 
pair men.  Hitherto  these  men  have  had 
to  depend  upon  street  cars  for  transpor- 
tation to  the  points  where  their  services 
were  required,  and  it  caused  great  waste 
of  time.  The  automobiles  take  the  men 
direct  to  the  point  where  their  services 
are  needed,  and  when  one  job  is  fin- 
ished move  them  promptly  to  the  next 
place.  The  new  system  was  begun  when 
the  city  was  suffering  from  a  snow  block- 
ade and  it  is  said  to  be  working  very 
well. 
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A  Holy  Railway. 


One  naturally  associates  pilgrimages 
with  long  weary  journeys  on  foot  where 
the  wayfarer  endures  patiently  the  heat 
of  summer  and  the  cold  of  winter  as  a 
soul  purifying  ordeal.  Railways  and 
steam  transportation  of  other  kinds  have 
changed  all  this.  We  now  hear  of  crowd- 
ed steamers  carrying  pilgrims  to  the 
port  nearest  Mecca,  and  now  we  have  on 
the  American  continent  a  railway — a 
•■hyly  highway."  This  is  a  little  line, 
twenty-one  miles  long,  from  Quebec  to 
Ste.  Anne  de  Beaupre.  It  is  sacred  be- 
cause it  claims  to  run  "especially  for  the 
accommodation  of  pilgrims,"  and  above 
all,  because  at  its  opening,  a  few  years 
since,  it  was  formally  blessed  with  all  its 
belongings  by  Cardinal  Taschereau. 
Every  Sunday  the  trains  are  crowded 
with  devotees  in  search  of  the  blessing 
of  the  good  St.  Anne,  who  is  credited 
with  the  miraculous  power  of  heahng, 
and  on  July  26,  St.  Anne's  Day,  the  road 
cannot  accommodate  the  enormous 
crowds  which  flock  to  her  shrine. 

Think  of  riding  on  a  holy  railroad! 
But  those  who  have  traveled  on  it  know 
that  they  must  not  expect  the  comforts 
of  Paradise.  It  may  be  called  "holy," 
but  it  seems  to  be  run,  none  the  less, 
with  an  eye  to  dividends.  The  charges 
are  high  and  the  service  poor. 


tools  and  tool  holders,  chucks,  etc.,  are 
all  enumerated  and  described.  At  the 
end  of  the  catalogue  there  are  line  cuts 
with  dimensions  figured,  together 
with  the  position  and  sizes  of  the 
countershaft  and  pulleys  required.  The 
Pratt  &  Whitney  Company  will  be 
pleased  to  send  a  copy  of  this  catalogue 
to  anyone  who  writes  to  them  for  one 


THIS 


The  Hayden  &  Derby  Manufactur- 
ing Company,  of  85  Liberty  street,  New 
York,  have  recently  issued  a  neatly 
printed  catalogue  dealing  with  Metro- 
politan injectors.  The  catalogue  is  in- 
tended for  reference  and  is  made 
pocket  size  for  the  purpose  of 
being  carried  conveniently  by  the 
user,  as  it  not  only  contains  de- 
scriptions and  illustrations  of  the 
injectors,  but  it  gives  valuable  hints 
on  how  to  select  the  proper  kind 
and  size  of  injector  for  certain  kinds 
of  work  and  how  to  properly  estimate 
conditions  in  making  the  selection. 
This  company  makes  the  Metropolitan 
automatic  injectors,  the  Metropolitan 
"1898"  injectors.  Metropolitan  double- 
tube  injectors,  H-D  Ejectors  and  Jet 
Apparatus.  The  company  will  be 
happy  to  send  a  copy  of  the  pocket 
catalogue  to  anyone  who  will  apply  to 
them  for  one. 


"Carey's  Special,"  is  the  attractive 
title  of  a  catalogue  got  out  by  the 
Philip  Carey  Manufacturing  Company, 
of  Cincinnati,  Ohio.  This  company 
makes  sectional  locomotive  boiler  lag 
ging,  85  per  cent,  magnesia,  and  in  ad- 
dition to  a  short  explanation  of  the 
composition  and  qualities  of  the  lag- 
ging, there  are  a  number  of  excellent 
half-tones  of  locomotives,  about  the 
same  size  as  those  which  appear  in 
R.\iLWAY  AND  Locomotive  Engineer- 
ixc.  A  number  of  the  leading  roads 
whose  engines  are  covered  with  this 
special  boiler  lagging  are  represented 
by  the  half-tones  of  which  we  speak. 
The  B.  &  O.,  the  Pennsylvania,  the 
Louisville  &  Nashville,  the  C,  M.  &  St. 
P.,  the  Wabash,  the  C,  N.  O.  &  T.  P  , 
the  Big  Four,  the  Chicago  &  Alton,  the 
Santa  Fe,  and  many  others  are  to  be 
seen  on  the  pages  of  the  catalogue. 
The  Carey  Company  will  be  happy  to 
send  what  we  may  call  their  souvenir 
cataolgue  to  anyone  who  will  apply  to 
them  for  a  copy. 


The  Pratt  &  Whitney  Company,  of 
Hartford,  Conn.,  have  sent  out  a  cata- 
logue on  turret  lathes  which  is  a  very 
artistic  production.  It  is  beautifully 
illustrated  with  half-tones  and  line  cuts 
showing  the  various  patterns  of  turret 
lathes  made  by  the  company.  The  let- 
ter press,  which  is  printed  in  tinted  ink, 
gives  information  as  to  the  construction 
and  operation  of  the  lathes.  The  tur- 
ret mechanism  is  explained  in  detail, 
and  the  various  turners  and  cutters 
which   are   used   with   the   lathes.     The 


The  Record  of  Recent  Construction, 
No.  49,  which  has  just  come  from  the 
Baldwin  Locomotive  Works,  is  printed 
uniform  with  other  similar  publications 
got  out  by  that  well-known  firm.  It 
is  devoted  to  balanced  compound  en- 
gines and  among  the  illustrations  and 
descriptions  of  this  class  of  locomotive 
is  to  be  found  the  balanced  ten-wheel 
engine  for  the  N.  Y.,  N.  H.  &  H.,  a 
similar  engine  for  the  Chicago  Short 
Line  Railway,  the  .\tlantic  type  for  the 
Santa  Fe,  and  the  Atlantic  type  engine, 
2700,  for  the  C,  B.  &  Q.  The  pamphlet 
contains  an  article  setting  forth  the 
advantages  of  the  balanced  type,  and 
it  gives  details  of  the  cylinders,  pis- 
ton valves,  valve  bushings,  diagram  of 
the  counterbalance,  an  elevation  and 
plan  of  the  running  gear.  The  different 
forms  of  crank  axles  are  illustrated  and 
explained,  and  the  method  of  balancing 
the  cranks  where  such  is  desired  is 
given.  The  pamphlet  is  a  very  inter- 
esting contribution  to  the  literature  of 
the  subject. 


A  very  neat  pocket-size  pamphlet 
has  just  been  got  out  by  the  Hancock 
Inspirator  Company,  of  Liberty  street. 
New  York.  The  little  book  contains 
an  illustrated  description  of  the  com- 
pany's factory,  and  a  history  of  the 
Hancock    inspirator    itself      There    are 


BOOK 

on    pumping,    air-compressing    and 
condensing  machinery  is 

Given  Away 

by  each  of  the  following  companies  : 

Henry  R.  Worthington 
Laidlaw-Dunn-Gordon-Co. 
Blake-Knowies  Steam  Pump  Works 
Deane  Steam  Pump  Works 
Clayton  Air  Compressor  Works 

114-118  Liberty  Street,    New  York 

Patents. 

QEO.   P.   WHITTLESEY 

McQILL  BUILDINQ  WASHINQTON,  D.  C. 

Terms  Reasonable.     Pamphlet  Sent 

The  Union 
Switch  & 
Signal  Co. 

Consulting  and  MJanufacturwig 
Signal   Engineers. 

GENERAL    OFFICES     AND     WORKS     AT 
SWISSVALE,  PA. 

DISTRICT  OFFICES  : 
New    York:    Central    Building,    14.3 

Liberty  Street. 
Chicago:    1536  nonadnock  BulIdlMC. 
St.  Louis:  Terminal  Statioa. 
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flurry  Up  with  the 

OILMAN  BROWN 

Emergency  Knuckle 

The  Trainsman's  Friend 


some  general  suggestions  and  informa- 
tion, and  two  or  three  paragraphs  on 
"How  to  Select  the  Proper  Size  of 
Inspirator."  Then  follows  a  number 
of  particular  descriptions  with  half- 
lunc  ilhislrations  of  the  various  types 
of  inspirators  made  by  this  company, 
with  sizes  of  pipe  connections  and  ca- 
pacity of  each  size.  The  company  will 
be  pleased  to  send  a  copy  of  this  in- 
teresting little  catalogue  to  anyone 
who  is  interested  enough  to  write  to 
tlicni  for  one. 


RAILWAY  APPLIANCES  COMPANY 
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economy  of  space  which  the  use  of  a 
steam  turbine  secures  is  graphically 
represented,  both  as  regards  floor  space 
and  vertical  height  by  a  very  neat  pair 
of  diagrams;  and  efficiency  tests  for  a 
400  k.w.  turbine,  a  750  to  1,000  k.w. 
turbine,  and  a  1,250  k.w.  turbine  are 
given  in  tabular  form.  Write  to  the 
company  if  you  desire  a  copy  of  this 
catalogue  or  desire  any  further  infor- 
mation concerning  this  well-known 
make  of  steam  turbines. 


Woman  Mistaken  for  a  Whisky 
Smuggler. 

There  appears  to  be  a  new  and  novel 
danger  for  women  traveling  in  the  In- 
dian Territory.  One  who  had  gone 
through  an  exciting  experience  thus  re- 
lated her  story  to  a  reporter  of  the  Kan- 
sas City  Journal: 

"When  I  got  on  the  train  part  of  it 
was  in  .\rkansas  and  the  front  end  in 
the  territory,  and  the  depot  was  on  the 
dividing  line.  A  negro  came  in  wagging 
a  heavy  looking  suit  case  much  the 
same  size  and  color  as  mine,  and  he 
placed  it  under  a  seat  near  me  and  went 
to  the  rear  of  the  chair  car  himself  and 
occupied  another  cushion. 

"Hardly  had  the  train  crossed  into 
Indian  territory  before  four  very  rough 
looking  men,  all  of  whom  looked  like 
they  might  be  train  robbers,  began 
walking  up  and  down  the  aisle  of  the 
car,  all  the  time  watching  my  suit  case. 
I  wondered  what  in  the  world  could  be 
the  matter,  and  finally  one  of  them  ap- 
proached, and,  after  looking  closely  at 
the  case,  said  to  the  others  that  mine 
was  the  suit  case  they  were  looking  for, 
and  with  that  he  started  to  open  it.  I 
stuck  him  with  a  hat  pin  and  told  him 
he  would  get  in  serious  trouble  if  he 
did  not  let  me  alone.  They  continued 
to  torment  me  about  my  grip  until  I 
was  almost  humiliated  to  death,  when 
finally  one  of  them  spied  the  negro's 
case  under  a  seat  and  opened  it  at  once. 
In  it  were  several  bottles  of  whisky 
which  the  negro  was  taking  to  the  ter- 
ritory to  sell.  The  handcuffs  were  on 
his  wrists  in  less  time  than  it  takes  to 
tell  it,  and  then  I  realized  what  vi'as  the 
matter.  Those  marshals  thought  I  was 
'bootlegging'  whisky." 


Steam  Turbines  is  the  title  of  a  very 
handsome,  standard  size  catalogue,  is- 
sued by  the  Westinghouse  Machine 
Company,  of  10  Bridge  street.  New 
York.  The  catalogue  takes  the  reader 
from  the  earliest  use  of  steam  up  to 
its  modern  development  in  the  form  of 
the  ^^■estinghouse-Parsons  Steam  Tur- 
bine. There  is  a  section  of  one  of  these 
turbines  shown  by  which  all  the  work- 
ing parts  may  be  studied  and  the  ac- 
tion of  the  steam  upon  the  rapidly 
revolving    blades    is    made    plain.      The 


Increasing  Height  of  Sleeping  Cars. 
Sleeping  and  dining  cars  have  been 
increasing  in  weight  at  the  rate  of  5,000 
pounds  per  year  for  the  last  seven  years, 
and  the  maximum  weight  is  now  135,- 
000  pounds.  Only  a  few  years  ago  the 
average  coach  weighed  50,000  pounds. 
Now  a  70-foot  coach  body  without  seats 
or  fixtures  weighs  60,000  pounds,  the 
seats  and  trimmings  10.000  pounds,  and 
the  two  six-wheel  trucks  40,000  pounds, 
making  in  all  110,000  pounds,  or  con- 
siderably more  than  twice  the  weight  of 
the  coach  of  1880. 


From  Cairo  to  Luxor  by  Railway. 

If  a  passenger  in  Egypt  decides  to 
travel  up  the  famous  Nile  by  rail  he 
can  cover  the  distance  between  Cairo 
and  Luxor  in  15  hours,  and  he  will  have 
made  a  journey  of  420  miles.  The  train 
leaves  Cairo  at  6  P.  M.  and  arrives  at 
the  city  of  temples  at  9  A.  M.  the  fol- 
lowing morning. 

The  sleeping  cars,  says  Mr.  W.  E. 
Curtis,  the  well-known  press  correspon- 
dent, are  of  the  compartment  type 
which  are  used  in  Europe,  and  the  un- 
pleasant part  of  spending  a  night  on 
the  road  is  the  difficulty  of  getting  suf- 
ficient ventilation.  If  a  passenger 
should  leave  his  window  open  at  night 
he  would  find  himself  buried  under  a. 
heap  of  sand  in  the  morning. 

The  locomotives  have  their  machin- 
ery "boxed  in"  wherever  possible  to 
prevent  sand  getting  at  the  working 
parts.  These  engines  have,  on  the  des- 
ert part  of  the  line  on  the  way  to  Khar- 
tum, to  haul  their  own  water,  as  an  or- 
dinary tankful  would  soon  be  used- 
up  on  that  long,  dry,  hot,  sandy  trip. 
Some  remarkable  faith  cures  are  said 
to  have  been  effected  by  the  engines, 
for  among  the  natives  these  wonderful 
machines  are  thought  to  possess  occult 
powers,  and  the  halt  and  the  lame  and' 
the  blind  hasten  to  the  station  in  order 
to  touch  the  sides  of  the  steel  monster 
— and   recover. 

From  Luxor  to  Assouan  is  a  dis- 
tance of  130  miles.  At  this  point  is  the 
famous  dam  across  the  Nile  which  re- 
tains enough  water  to  thoroughly  irri- 
.gate  the  Lower  Nile  lands  in  the  in- 
tense drought  of  summer.  The  trip 
takes    10   hours   and   is   over   a   narrow 
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gauge  line.  From  Assouan  to  Khartum 
is  a  distance  of  880  miles.  This  line, 
which  passes  through  desert  country, 
was  originally  built  in  part  at  least  20 
years  ago.  It  was  destroyed  by  the 
Dervishes  during  the  rebellion  led  by 
El  Mahdi,  and  during  the  conquest  of 
the  Sudan  was  rebuilt  by  Lord  Kitch- 
ener at  the  rate  of  one  mile  a  day 
until  all  had  been  restored. 


Couplers  That  Will  Couple. 

The  Supreme  Court  of  the  United 
States  recently  rendered  a  decision  in 
the  case  of  Johnson  vs.  the  Southern 
Pacific,  which  will  be  interesting  to  all 
railroad  men.  The  case  arose  out  of 
ar.  accident  by  which  Johnson  lost  an 
arm  when  coupling  a  railroad  dining 
car  to  a   locomotive   in  Utah. 

The  decision,  which  was  given  by 
Chief  Justice  Fuller,  amounts  to  a  rul- 
ing that  the  safety  appliance  law  will 
have  to  be  faithfully  obeyed,  not  only 
in  the  letter,  but  in  the  spirit.  Railway 
companies  will  hereafter  have  to  use 
couplers  which  will  couple  with  other 
couplers,  no  matter  of  what  type  either 
may  be,  and,  according  to  the  Supreme 
Court,  it  will  be  no  defense  for  a  rail- 
road company  to  plead  that  they  had 
complied  with  the  law  by  simply  put- 
ting on  a  coupler  which,  unfortunately, 
would  not  work  with  the  other  fellow's 
coupler.  The  decision  is  based  on  such 
obvious  common  sense  that  it  is  a  won- 
der that  the  case  had  to  go  through  the 
lower  courts  all  the  way  up  to  the  high- 
est tribunal  in  the  land  to  be  settled  as 
it  has  been.  The  court  practically  says: 
"If  your  coupler  will  not  couple  with 
other  couplers  you  have  not  applied  a 
coupler  within  the  meaning  of  the 
safety  appliance   law." 

The  court  also  held  that  locomotives 
as  well  as  cars  must  have  automatic 
couplers  which  will  couple.  Also  that 
a  car  engaged  in  interstate  commerce 
is  as  much  subject  to  the  safety  ap- 
pliance law  when  standing  on  a  siding 
as  when  being  hauled  over  the  road, 
and  dining  cars,  even  though  empty, 
must  have  couplers  that  will  couple. 


University  Degrees  for  Railway  Men. 

The  University  of  London  has,  un- 
der a  new  scheme,  lately  put  into  op- 
eration, created  a  special  subject  of  in- 
struction which  has  been  called  "Trans- 
port." This  department  of  study  is 
what  we  might  broadly  call  the  science 
of   railroad   transportation. 

For  some  years  past  several  of  the 
leading  English  railways  centering  in 
the  metropolis  have  paid  the  requisite 
fees  in  order  that  certain  of  their  em- 
ployees might  attend  lectures  at  the 
London  School  of  Economics.  The  ex- 
periment proved  highly  satisfactory. 
Promising  young  men  were  selected 
and  after  thev  had  attended  the  lectures 


and  had  received  all  the  instruction 
given  they  returned  to  their  duties  and 
were  found  by  the  railway  companies 
to  be  of  increased  value  to  them. 

The  London  and  North  Western,  the 
Great  Western,  the  Great  Northern,  the 
North  Eastern  and  the  London  and 
South  Western  Railways  have  now 
taken  the  project  up  warmly.  They 
have  arranged  to  make  a  grant  of  about 
$4,500  per  annum  for  three  years  to 
establish  under  the  auspices  of  the  Uni- 
versity of  London  a  course  of  lectures 
on  railway  transport.  The  companies 
liave  the  right  under  the  new  arrange- 
ment to  send  a  certain  number  of  their 
employees  to  the  lectures,  without 
charge.  At  the  end  of  the  course  any 
student  may  proceed  to  take  the  dt 
gree  of  Bachelor  of  Science  (B.Sc 
practically  on  his  railway  knowledge. 

This  is  certainly  a  novel  and  inter- 
esting experiment  and  there  is  no  doubt 
that  a  very  high  grade  of  scientific 
knowledge  is  required  of  those  who 
handle  transportation  matters  on  our 
large  railways,  and  whether  or  not  such 
knowledge  is  indicated  by  a  university 
degree  or  not  it  still  has  to  be  pos- 
sessed by  the  successful  railroad  trans- 
portation officer.  The  eflfort  of  the  six 
important  English  railways  in  conjunc- 
tion with  the  University  of  London  is 
to  systematize  instruction  and  concen- 
trate study  and  so  teach  the  art  in  the 
light  of  the  actual  performance  and  ex- 
perience of  those  who  have  become 
past  masters  of  the  subject. 


Steam  Turbine  Plant  in  Klondike. 

The  Westinghouse  Companies  have 
just  entered  an  order  for  the  equipment 
of  a  power  house  for  the  electrical  op- 
eration of  gold-dredging  boats  on  thcj 
Alaskan  rivers.  The  plan  is  an  entirely 
new  one  and  involves  many  interesting 
features. 

A  number  of  Detroit  capitalists  re- 
cently formed  the  Canadian  Klondike 
Mining  Company.  A  visit  was  made  to 
the  works  of  the  Westinghouse  inter- 
ests, at  East  Pittsburgh,  to  ascertain 
if  electrical  machinery  could  be  used 
in  the  gold  mining  plant.  After  con- 
sidering various  plans,  it  was  decided 
to  install  a  400  kilowatt  turbo-generator 
in  the  power  house,  to  be  driven  by  a 
600  h.p.  Westinghouse-Parsons  steam 
turbine.  The  dredge  boats  are  being 
built  by  the  Marion  Steam  Shovel  Com- 
pany, of  Marion,  Ohio.  On  these  boats 
will  be  installed  induction  motors,  ag- 
gregating a  total  of  about  500  h.p.,  and 
varying  in  size  from  7H  to  100  h.p. 

The  fact  that  these  people  are  willing 
to  install  a  plant  of  this  nature  in  such 
a  distant  country,  far  from  the  man- 
ufactory and  possible  repairs,  shows  the 
confidence  engineers  place  in  this  type 
of   unit. 

The  power  house  will  be   located  at 
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Dawson  City,  and  the  dredges  will  op- 
erate on  the  Yukon  river  and  its  tribu- 
taries. Lines  for  transmitting  power 
will  be  strung  from  the  station  to  the 
boats,  wherever  they  may  be  working. 
Electrical  machinery  is  used  very  ex- 
tensively in  mining  operations,  but  this 
plant  will  be  watched  with  considerable 
interest,  owing  to  the  remoteness  of 
the  country  and  the  new  field  which 
will  be  opened. 


Many  substances  in  passing  from  a 
liquid  to  a  solid  state  increase  in  bulk, 
ice  and  type  metal  being  the  best  known 
example.  Solid  lava  floats  on  liquid  la- 
va. Solid  glass  floats  on  molten  glass, 
and  solid  iron  on  molten  iron.  It  is  true 
that  a  piece  of  iron  may  be  cold  that 
its  density  exceeds  that  of  molten  iron 
and  it  sinks.  But  after  being  heated  and 
expanded  it  will  rise  again  to  the  sur- 
face long  before  the  fusing  temperature 
is   reached. 

Popularity  of  Idleness. 

Indeed,  the  fact  is,  that  there 
are  idle  poor  and  idle  rich;  and  there 
are  busy  poor  and  busy  rich,  says  Rus- 
kin  in  one  of  his  lectures.  Many  a 
beggar  is  as  lazy  as  if  he  had  ten  thou- 
sand a  year;  and  many  a  man  of  large 
fortune  is  busier  than  his  errand-boy, 
and  never  would  think  of  stopping  in 
the  street  to  play  marbles.  So  that,  in 
a  large  view,  the  distinction  between 
workers  and  idlers,  as  between  knaves 
and  honest  men,  runs  through  the  very 
heart  and  innermost  economies  of  men 
of  all  ranks  and  in  all  positions.  There 
is  a  working  class — strong  and  happy 
— among  both  rich  and  poor;  there  is 
an  idle  class — weak,  wicked  and  miser- 
able— among  both  rich  and  poor;  and 
the  worst  of  the  misunderstandings 
arising  between  the  two  orders  come 
of  the  unlucky  fact  that  the  wise  of 
one  class  habitually  contemplate  the 
foolish  of  the  other.  If  the  busy  rich 
people  watched  and  rebuked  the  idle 
rich  people,  all  would  be  right;  and  if 
the  busy  poor  people  watched  and  re- 
buked the  idle  poor  people,  all  would 
be    right.      But    each    class    has    a   ten- 
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dcncy  to  look  for  the  faults  of  the 
other.  A  hard  working  man  of  prop- 
erty is  particularly  offended  by  an  idle 
beggar;  but  an  orderly,  but  poor,  work- 
man is  naturally  intolerant  of  the 
licentious  luxury  of  the  rich.  And  what 
is  severe  judgment  in  the  minds  of  the 
just  men  of  cither  class,  becomes  fierce 
enmity  in  the  unjust — but  among  the 
unjust  only.  None  but  the  dissolute 
among  the  poor  look  upon  the  rich 
as  their  natural  enemies,  or  desire  to 
pillage  their  houses  and  divide  their 
property.  None  but  the  dissolute 
among  the  rich  speak  in  opprobrious 
terms  of  the  vices  and  follies  of  the 
poor. 


Boiler  Design. 

"We  recommend  that  the  lowest  vis- 
ible part  of  the  water  glass  and  lowest 
gauge  cock  be  not  less  than  3  ins.  above 
the  highest  point  of  crown  sheet,  for 
curved  and  flat  crown  sheets,  and  that 
water  glass  and  gauge  be  as  near  ver- 
ticle  center  line  of  boiler  as  they  can 
conveniently  be  located  without  having 
gauge  cocks  out  of  reach  of  engineer. 
We  recommend  8  ins.  exposed  length 
of  water  glass  and  three  gauge  cocks 
with  vertigle  spacing  3  in.  centers." 

These  are  practically  the  opening 
words  of  the  report  of  the  committee  on 
boiler  design  presented  to  the  Master 
Mechanics'  Association  at  the  conven- 
tion held  in  Saratoga  last  June.  The 
reason  for  recommending  that  the  glass 
and  gauge  cocks  be  as  nearly  as  possible 
in  the  vertical  center  line  of  the  boiler 
is  that  when  as  close  to  that  position 
as  possible,  they  are  least  affected  by 
the  roll  of  the  boiler  when  the  engine 
is  rounding  a  curve.  In  other  words  the 
elevation  of  the  outer  rail  on  a  curve 
when  it  tilts  the  boiler  to  one  side  or 
the  other,  would  give  the  best  average 
water  level  indication,  if  the  glass  was 
actually  on  the  vertical  center  line  of 
the  boiler,  and  the  nearer  this  condition 
is  approached,  the  better. 

The  recommendation  that  the  mini- 
mum depth  of  water  on  the  highest 
point  of  the  crown  sheet,  when  the  en- 
gine is  standing  level,  be  3  inches,  gives 
a  working  margin  for  the  side  roll  and 
the  longitudinal  up  and  down  move- 
ment, sometimes  called  the  galloping 
motion  of  the  boiler  when  the  en- 
gine is  running  on  spongy  track  or  in 
going  over  springy  culverts,  etc. 

The  report  goes  on  to  state  that  H 
in.  per  foot  slope  of  crown  sheet  repre- 
sents very  general  practice,  and  that 
this  slope  has  proved  satisfactory.  The 
principal  reasons  for  this,  as  for  the 
other  recommendations  of  the  commit- 
tee are  based  on  answers  to  questions 
sent  out  by  the  committee  to  all  the 
roads  represented  in  the  Master  Me- 
chanics' Association.  The  crown  sheet 
is  sloped  from  the  flue  sheet  toward  the 
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back  for  the  following  reasons:  On 
flat  top  fire  boxes  it  often  happens  that 
in  going  down  grade,  or  by  reason  of 
surging  water,  or  on  account  of  the 
elevation  of  the  outer  rail  on  a  curve, 
one  of  the  rear  corners  of  the  crown 
sheet  becomes  exposed,  causing  damage 
to  sheet  and  staybolts.  A  sloped  sheet 
will,  in  case  of  low  water,  expose  less 
of  the  sheet  than  a  level  one  would 
expose.  It  will  give  more  total  water 
space  above  the  crown  sheet  and  yet 
permit  more  flues  to  be  used,  and  there 
is  less  liability  of  sediment  lodging  on 
crown  sheet,  and  it  brings  the  back  end 
of  the  sheet  where  the  fire  is  less 
fierce,  closer  to  the  source  of  heat. 

The  committee  reports  that  the  use 
of  an  automatic  low  water  detector 
seems  not  to  be  a  desirable  attachment 
for  locomotive  boilers,  because  in  sum- 
ming up  the  answers  received  as  to  this 
question  the  majority  do  not  favor 
their  use.  The  principal  objections  are 
that  such  detectors  seldom  come  into 
play,  and  when  most  needed  they  can- 
not be  relied  upon  on  account  of  being 
out  of  order.  They  also  tend  to  give  a 
feeling  of  false  security  to  the  engine 
crew,  which  engenders  carelessness,  and 
even  though  such  devices  could  always 
be  kept  in  perfect  working  order  laxity 
of  the  crew  would  be  the  probable  re- 
sult of  depending  upon  them. 


Knew  the  Crowd. 

A  street  preacher  in  a  west  of  Scot- 
land town  called  a  policeman  who  was 
passing  and  complained  about  being  an- 
noved  by  a  certain  section  of  the  audi- 


ence, and  asked  him  to  remove  the  ob- 
jectionable ones. 

"Weel.  ye  see,"  replied  the  cautious 
officer,  "it  would  be  a  hard  job  for  me 
tae  spot  them;  but  I'll  tell  ye  what  I'd 
dae  if  I  were  you." 

"What  would  you  do?"  eagerly  in- 
quired the  preacher. 

"Just  gae  round  \vi'  the  liat!" — Rani's 
Horn.  

The  Danger  of  Living. 

Between  the  multitude  of  microbes  that 
are  said  to  be  assailing  health  and  life 
under  all  kinds  of  dangerous  guises,  it  is 
surprising  that  any  member  of  the  human 
race  ever  reaches  an  age  of  maturity. 
The  danger  signals  sent  out  by  sanitary 
boards,  health  authorities  and  disease  ex- 
perts, nervous  persons  are  liable  to  be 
frightened  into  premature  graves. 

Drink  water  and  get  typhoid  fever. 
Drink  milk  and  get  tuberculosis.  Drink 
whisky  and  get  the  jim-jams.  Eat  soup 
and  get  Bright's  disease.  Eat  meat  and 
encourage  apoplexy.  Eat  oysters  and  ac- 
quire toxaemia.  Eat  vegetables  and  weak- 
en the  system.  Eat  dessert  and  take  to 
paresis.  Smoke  cigarettes  and  die  early. 
Smoke  cigars  and  get  catarrh.  Drink 
coffee  and  obtain  nervous  prostration 
Drink  wine  and  get  the  gout.  In  order 
to  be  entirely  healthy  one  must  eat  noth- 
ing, drink  nothing,  smoke  nothing,  and 
even  before  breathing  one  should  make 
sure  that  the  air  has  been  properly  steril- 
ized. 


Our   difficulties   are     our 
ties. — Robert  Arkwright. 


opportuni- 
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Fishing  Up   Engines.  being  prepared   to   breathe   out   fire   and  and  tlie  cranes  proceed  to  pull  them  out 

When   the  flood  of   1903  swept  down  smoke    as    of    yore.      The    locomotive  of  the   hole.     .As   soon    as    an    engine, 

the    Kaw    river   and   inundated    Kansas  fishing  tackle  used  to  land    them    con-  muddy  and  dripping,  comes  above  the 

City,  the  Union   Pacific  lost  four  loco-  sists  of  huge  cranes  which  are  run  out  surface    of   the    water,   a   big   barge    is 

motives   and   seventeen   freight   cars   in  on   the    Missouri     Pacific    bridge    near  floated  under  it  and  the  engine  lowered 


U.MION     PACIFIC     RAILROAD  SCENERY.      THE     KIND     OK     TERRITORY     TRAVERSED     BY     THE     BIC,     SVSTEM-PAUISADES     OF 

OREEN     RIVER,     WYOMI.VG. 


the   river,  owing  to   the   destruction   of      .'\rnistrong  and  these  act  as  the  fisher- 
their  bridge  by  the  flood. 

The  work  of  recovery  has  been  in 
progress  for  some  time  and  .t  minibcr 
of  cars  have  been  brought  up  and  three 
of  the  engines'  which  have   been   under 


men  s  "rods,"  while  heavy  cables  form 
the  "line."  The  "reels"  are  the  big 
crane  drums,  worked  by  steam.  In- 
stead of  attaching  bait  sufficient  to  at- 
tract   the    aquatic    iron    horse,     divers 


onto  it.  The  barge  carrying  the  engine 
right  side  up  with  care,  of  course,  is 
towed  to  the  river  side  and  the  engine 
pulled  ashore  on  a  temporary  track. 
They  will  all  go  through  the  company's 
shops  and  be  none  the  w-orse  for  their 


water  are  now  on  terra  firma.  and  are     fasten  the  cable  hooks  to  the  engines     di-.cking  when  they  come  out.     The  Kaw 
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river  fish  believe  tliat  there  will  be  more 
room  for  them  when  the  Union  Pacific 
have  lilted  the  locomotives,  the  freight 
cars  and  the  bridge  members  out  of  the 
way,  and  are  assisting  with  advice  just 
as  human  onlookers  do  when  a  railroad 
wreck  is  being  cleaned  up. 


I  

Sherlock     Holmes     as     a     Boiler 
Inspector. 

An  interesting  account  of  how  a 
Hartford  Steam  Boiler  Inspection  and 
Insurance  Company's  man  detected  a 
piece  of  scandalously  bad  and  deceitful 
work  is  given  in  a  recent  issue  of  the 
Locomotive,  which  is  a  pamphlet  issued 
by  them  as  a  monthly  record  of  sta- 
tionary boiler  explosions  with  perti- 
nent comments  thereon. 

It  seems  that  in  a  new  system  of 
steam  piping  put  up  in  a  large  steam 
plant,  there  were  a  number  of  flange 
joints  used,  which,  as  everyone  knows, 
are  bolted  together.  Inspection  by  the 
company's  man  brought  out  the  fact 
that  many  of  these  baits  were  too 
short  and  that  only  about  half  a  nut 
could  be  screwed  on  to  the  projecting 
ends.  The  inspector  called  the  atten- 
tion of  the  contractor  to  the  short  bolts 
held  each  by  half  a  nut,  and  a  workman 
was  sent  to  remedy  the  defect. 

The  workman  took  a  supply  of  bolts 
cut  fo  the  proper  length  and  in  due 
time  reported  the  work  done.  The 
Hartford  boiler  inspector  examined  the 
flanges  after  this,  in  order  to  be  per- 
sonally satisfied  that  tilings  were  as 
represented,  and  it  was  here  that 
he  applied  the  same  kind  of  close 
observation  and  rapid  mental  de- 
duction which  have  made  the  fame 
of  the  great  detective.  He  no- 
ticed that  the  projecting  ends  of  tlie 
new  bolts  showed  the  marks  of  a  hack- 
saw. He  reasoned  that  as  long  as  a 
full  nift  could  be  run  on  the  projecting 
end  of  the  bolt  it  mattered  nothing 
how  far  the  bolt  end  came  through  the 
nut.  There  were  the  new  bolts,  how- 
ever, apparently  projecting  through 
about  two  threads,  and  evidently  sawed 
oflf  at  that  exact  length.  Why  all  this, 
particularly   in  regard  to   length? 

The  pipes  ran  across  the  upper  part 
of  the  boiler  room  and  the  air  about 
them  was  very  hot,  and  altogether  it 
■  was  a  most  uncomfortable  place  to 
;  work  in.  This  also  was  noted  by  the 
inspector,  who  put  two  and  two  to- 
gether, after  the  manner  of  Sherlock 
Holmes.  He  reasoned  that  to  shorten 
the  time  he  was  at  the  flanges  and  to 
save  himself  personal  discomfort,  the 
workman  might  have  made  a  pretence 
of  doing  the  work  without  taking  out 
the  old  bolts  or  putting  in  the  new 
ones.  Proceeding  on  this  theory  the 
inspector  tried  the  bolts  with  the  sawed 
ends   and   succeeded   in   t  iking    off    the 


nuts  each  with  a  stub  about  lialf  an 
inch  long  in  it.  It  was,  therefore,  evident 
the  workman  had  cut  ofif  a  number  of 
stub  ends  of  bolts  and  had  run  them 
into  the  unfilled  outer  portions  of  the 
nuts  which  were  on  the  short  bolts. 
To  a  casual  observer  everything  look- 
ed all  right,  and  it  was  no  fault  of  the 
rascally  workman  that  a  serious  acci- 
dent had  been  averted  by  the  boiler 
inspector  who  put  conscientious  per- 
formance of  duty  above  all  other  con- 
siderations. 


Leave  Journal  Box  Packing  Alone. 

With  a  view  of  protecting  railroad 
property  against  a  curious  form  of 
thieving  which  manifests  itself  espe- 
cially in  winter.  Assemblyman  Roberts 
has  introduced  a  bill  into  the  Rhode 
Island  House  of  Representatives  which 
is  designed  to  punish  persons  who  steal 
journal  box  packing  from  railway  cars, 
engines,  tenders,  coaches  or  trucks,  if 
the  bill  becomes  law,  fine  or  imprison- 
n.ent  will  be  the  portion  of  such  of- 
fenders when  caught,  tried  and  con- 
victed. The  maximum  fine  is  $500,  and 
the  full  prison  penalty  is  three  years  be- 
hind  the   bars. 

Journal  box  packing  can  be  "hooked" 
e.Tsily  enough  without  jacking  the 
brass  free,  and  i'  makes  a  first-class 
fire  starter  for  the  man  who  has  it,  but 
the  lack  of  the  packing  often  starts  an 
undesirable  heat  in  the  box  so  robbed 
when  the  car  is  in  motion,  and  the  ar- 
tificially produced  hot  box  is  a  thing  to 
be   discouraged. 

We  have  heard  of  men  who  cooked  ex- 
cellent ham  and  eggs  on  a  fire  so  started, 
but  who  incidently  caused  much  sadness 
to  the  car  oiler  at  whose  station  the 
"defalcation"  took  place.  Five  hundred 
dollars  for  a  meal  or  three  years  to 
think  it  over  in,  suggests  an  extrava- 
gance of  money  and  time  that  few  of 
these  men  would  care  to  contemplate 
with   composure. 


Recent  Railroad  Patents. 

Among  the  patents  recently  granted 
in  connection  with  railroad  appliances 
is  one,  783.422,  to  Frank  F.  Co'^gin,  of 
Portland,  Me.,  for  a  heating  system. 
The  patent  has  been  assigned  to  the 
Economy  Car  Heating  Company,  of 
Portland,  Me. 

No.  783,490  is  a  flue  cutter  patented 
by  Mr.  C.  G.  W,  Wernicke,  of  Mankato, 
Minn. 

Mr.  F.  B.  Corey,  of  Schenectady,  N. 
Y.,  has  patented  an  emergency  brake. 
This  has  been  assigned  to  the  General 
Electric  Company,  of  New  York.  It  is 
No.  703,508. 

A  railway  signal  has  been  patented 
bv  Mr.  James  Doyle,  of  Niagara  Falls, 
N.  Y.  Its  number  is  783,511.  It  is  a 
stop  signal  and  is  intended  to  apply  tlie 
air  brake  in  the  emergency. 


Mr.  Wilbur  C.  Norris,  of  Tiona,  Pa., 
has  patented  a  stuffing  box,  the  patent 
number  of  which  is  783,644. 

A  truck  bolster,  patent  No.  783,676, 
has  been  invented  by  Mr.  Samuel  P. 
Hush,  Columbus,  Ohio.  It  is  a  solid 
metal  bolster  composed  of  top  and  bot- 
tom plates  and  a  cylindrical  post  con- 
necting the  plates  at  their  center. 

No.  783,718  is  a  sight-feed  lubricator 
patented  by  William  E.  Bryant,  Robert 
Davidson,  and  George  M.  Walcott,  of 
Detroit,  Mich.,  who  have  assigned  it  to 
the  Michigan  Lubricator  Company,  of 
Detroit. 

A  copy  of  any  or  all  of  these  patent 
specifications  can  be  had  by  applying  to 
the  Patent  Oflice  at  Washington,  D  .C, 
and  by  sending  ten  cents  for  each  speci- 
fication. Stamps  are  not  taken  by  the 
Patent  Office. 


To  Enforce  Safety  Appliance  Law. 

With  the  intention  of  having  the 
safety  appliance  liw  strictly  enforced, 
the  Hon.  W.  H.  Moody.  Attorney  Gen- 
eral, has  recently  issued  a  letter  of  in- 
structions to  all  United  States  attor- 
neys, in  which  he  calls  attention  to  the 
ruling  of  the  Supreme  Court,  by  which 
a  locomotive  is  included  in  the  expres- 
sion "any  car,"  as  used  in  the  act.  The 
law  forbids  the  use  of  cars  which  can- 
not be  automatically  coupled  together 
by  impact,  and  it  was  held  by  the  court 
that  the  act  applies  to  cars  used  in  in- 
terstate commerce,  whether  empty  or 
loaded. 

In  the  letter  referred  to  above  the 
.'^.ttorney  GenSral  says:  "The  govern- 
ment is  determined  upon  a  strict  en- 
forcement of  these  statutes.  Therefore, 
any  case  of  violation  which  is  brought 
to  your  attention  by  the  Interstate  Com- 
merce Commission  or  its  inspectors,  or 
by  other  parties,  must  be  promptly  and 
carefully  investigated  and  suit  for  the 
statutory  penalty  be  instituted  and 
earnestly  pressed  if.  in  your  judgment, 
the  facts  justify  that  course." 


Largest  Railway  Station  in  the  World. 
The  townspeople,  of  Leipsic,  in 
Saxony,  boast  that  in  ten  years  they 
will  have  the  biggest  railway  station  in 
the  world.  It  will  be  spanned  by  seven 
huge  arches,  each  140  ft.  wide,  and  its 
thirteen  train  platforms  will  each  be 
more  than  1,000  ft.  lona:.  while  twenty- 
six  different  lines  will  run  into  it.  The 
estimated  cost  will  be  about  $32,500,000. 
Marble,  granite,  bronze  and  steel  will  be 
freely  used.  The  waiting  and  refresh- 
ment rooms  are  to  have  gigantic 
frescoes  of  famous  German  landscapes, 
and  the  beer  taps  are  to  dispense 
twenty  different  kinds  of  the  beverage 
beloved  in  the  Fatherland,  so  that 
travelers  from  every  quarter  may  have 
their  choice. 
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Japanese  Railways. 

The  railways  of  Japan  date  practically 
from  the  accession  of  the  present  Em- 
peror, Mutsutnto,  in  1867.  In  spite  of 
opposition  he  ordered  a  scheme  to  be 
elaborated  and  in  1870  work  was  com- 
menced at  Doth  ends  of  a  line  from 
Tokio  to  Kyoto,  the  new  and  old  capitals 
of  the  country.  It  was  to  be  continued 
to  Kobe  with  several  brandies.  On  Oc- 
tober 12,  1872,  the  first  section,  Tokio 
to  Yokohama,  18  miles,  was  opened.  As 
it  was  impossible  to  tell  how  the  experi- 
ment of  railways  in  Japan  would  answer, 
the  first  system  was  started  in  a  very 
rough-and-ready  fashion,  and  everything 
constructed  as  cheaply  as  possible.  It 
was  a  single  line  with  wooden  bridges, 
running  near  to  the  sea  and  protected 
from  it  by  embankments.  Within  a  few 
years,  however,  this  section  was  doubled 
and  the  bridges  replaced  by  iron  ones. 
At  Ofuna,  29^2  miles  from  the  Shim- 
bashi   terminus    at    Tokin,    n    branch    10 


a  stream  nut  only  very  wide,  but  which 
carries  an  enormous  volume  of  water  at 
times  of  flood.  On  account  of  the  ex- 
traordinary velocity  of  the  torrents  at 
certain  times  of  the  year  the  substantial 
bridgework  of  the  Japanese  railways  is 
a  great  feature.  There  arc  a  great 
number  of  streams  and  the  coast-line  is 
much  indented  at  places.  From  Numa- 
doza,  the  line  is  generally  near  the  south 
shore  of  the  island,  gradually  rising  and 
winding  round  the  projecting  blufifs. 
Tunnels  are  numerous  but  not  of  great 
lengths.  Over  the  river  Oi  is  a  bridge 
of  16  spans,  and  over  the  Tenryn,  one 
of  19  spans.  The  latter  is  nearly  ^  mile 
long,  and  is  the  longest  in  Japan.  Be- 
yond the  Tenryn,  for  a  long  way  the 
line  lies  low  and  marshy.  From  Toyo- 
kashi,  i90'/<  miles  from  Tokyo,  a  rapid 
succession  of  valleys,  rivers  and  tunnels, 
with  glimpses  of  the  sea,  pleases  the 
eye. 

When  Ogaki  station  is  reached.  263J4 


workshops  of  the  line  under  the  charge 
of  Mr.  R.  F.  Trevilhick,  a  grandson  of 
the  immortal  Richard  Trcvithick.  The 
majority  of  the  locomotives  have  been 
supplied  by  American  and  English  firms, 
but  lately  two  very  fine  consolidation 
engines  have  been  built  at  the  Kobe 
works.  Some  two-cylinder  compound 
engines  have  also  been  built  at  Kobe 
from  the  designs  of  Mr.  Trcvithick,  with 
cylinders  15  in.  and  225/2  in.  diameter, 
with  20  in.  stroke,  and  coupled  wheels 
S3  in.  diameter.  The  weight  full  is  40 
tons. 

The  gauge  of  the  Japanese  railways  is 
.3  ft.  6  ins.  Doubts  have  been  expressed 
whether  this  will  be  wide  enough  for 
future  requirements,  in  view  of  the  great 
increase  in  population  and  trade  of  the 
country,  but  as  over  5.000  miles  are  now 
in  operation,  looking  back  is  out  of  the 
question.  The  loading  gauge  allows  the 
rolling  stock  to  be  almost  as  large  as 
the  standard,  4  ft.  8'A  ins.     Of  course. 
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miles  long  runs  ofT  to  the  Government 
Dockyard  and  naval  station  at  Yoko- 
suka.  .\bo'.'.t  a  mile  of  this  branch  is 
spread  over  as  many  as  8  tunnels.  So 
far  as  Yamakit:i.  58)4  miles,  the  course 
of  the  main  line  is  fairly  easy,  but  there 
a  mountain  range  running  at  right  an- 
gles to  it  has  to  be  crossed  and  in  12]/^ 
miles  a  rise  of  1,138  feet  is  effected.  Go- 
temba.  the  summit  of  the  bank,  is  1.500 
feet  above  the  sea,  but  an  equally  rapid 
fall  takes  place  on  the  other  side.  The 
■extreme  severity  of  this  section  may  be 
judged  from  the  fact  that  a  gradient  of 
I  in  40  extends  for  15  miles,  in  which 
distance  from  the  summit  at  Gotemba 
the  railway  is  only  a  little  above  sea  level 
at  Numadoza.  having  come  down 
through  7  tunnels,  totaling  i;<|  miles 
in  length.  There  are  also  a  number  of 
large  bridges  and  some  very  sharp 
<urves. 

On  the  level  section  now  reached  is 
a  bridge  of  nine  spans,  each  of  200  feet, 
carrying  the  line  across  the  river   Fuji, 


miles  out,  the  character  of  the  line 
changes.  From  the  rice  plains,  with  the 
numberless  small  bridges  and  culverts 
spanning  the  irrigation  works,  begins  a 
12-mile  rise  up  to  the  Sekigahara  pass, 
rising  750  feet  in  that  distance.  At  Mai- 
bara,  284  miles  out,  we  reach  the  large 
Biwa  lake.  For  many  miles  the  line 
follows  the  shore  of  the  lake,  cross- 
ing a  number  of  rivers.  At  Kutsatsa, 
nearly  313  miles  out,  the  Kansai  Rail- 
way turns  oflf.  This  belongs  to  a  pri- 
vate company  and  runs  some  50  miles 
t!>   Yokkaichi  on  Owari  bay. 

At  Baba.  which  is  about  midway  across 
the  island,  there  is  a  branch  to  the  old 
terminus  of  the  railway  at  Otsu,  a  port 
on  Lake  Biwa.  From  Baba  the  line 
rises  and  falls  in  gradients  of  i  in  40, 
with  some  easier,  and  in  10  miles  reaches 
Kyota.  .\nother  50  miles  of  the  same 
character  country  and  the  main  line  of 
the  state  railway  ends  at  Kobe,  3765-2 
miles  from  Tokyo. 

.At    Kobe   are   situated   the     principal 


the  narrow  gauge  limits  speed,  but  40 
miles  an  hour  can  safely  be  run. 

One  of  the  finest  trains  on  the  Gov- 
ernment railway  is  the  night  sleeping 
car  express,  consisting  of  a  luggage  van, 
two  second  class  carriages,  a  first  and 
second  class  composite,  a  first  class 
sleeper,a dining  car,  a  composite  second 
class  and  post  office  car.  All  are  over 
50  ft.  long.  The  sleeping  car  has  a  side 
corridor  and  the  train  is  vestibuled 
throughout,  lighted  by  electricity  and 
heated  by  steam.  This  train  is  worked 
over  the  diflferent  sections  by  different 
types  of  engines  to  suit  the  varying  con- 
ditions of  the  road.  Over  the  greater 
portion  it  is  hauled  by  the  four  coupled 
bogie  engines  from  the  Schenectady 
works  of  the  American  Locomotive 
Company,  having  cylinders  16x22  ins.. 
60  in.  drivers.  There  are  30  engines  of 
the  type,  all  built  in  1902.  Over  the 
heavy  gradients  six  coupled  8-wheeled 
mogul  engines  are  used;  some  are  tender 
engines  and  some  tanks,  but  the  latter 
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arc  found  to  be  most  satisfactory,  be- 
cause of  the  extra  weight  on  the  driving 
wheels.  Some  of  the  moguls  were  built 
in  America  and  others  in  England. 

From  Kobe,  the  western  extremity  of 
the  island  is  reached  by  the  Sanyo 
Railway,  belonging  to  a  private  com- 
pany, ending  at  Shimonoseki.     Through 


Tohi  has  18  spans,  each  70  feet  wide,  and 
20  spans-  of  20  feet.  At  Saijo,  170  miles, 
the  considerable  altitude  of  722  ft.  is 
attained.  The  terminus,  Shimonoseki,  is 
a  part  whence  a  passage  over  to  Kinshu 
is  efTected.     In   Kinshu  there   is   a   line.i 


after  which  an  easy  rise  for  about  70- 
miles  brings  us  to  a  height  of  1.330 
ft.  above  sea  level.  It  is  then  mostly 
down  hill  for  about  100  miles.  There  is 
a  short  pull  up  to  Sendai,  where  about 
88   ft.    is    gained    in    7    miles;    then    easy 
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trains  are  run  from  Kyoto  over  the 
state  railway,  and  the  run  of  349  miles 
is  made  in  II  hours  20  minutes,  an  av- 
erage of  30  miles  an  hour.  The  Sanyo 
Railway  works  are  at  Hiogo,  where 
some  of  their  engines  have  been  built, 
but  there  are  engines  from  the  Baldwin 
and  Schenectady  works  on  this  railway. 
The  Sanyo  Railway  is  fairly  easy  for 
the  first  138  miles  to  Onomichi.,  the 
gradients  not  being  more  than  i  in 
100.  Some  of  the  rivers  on  this  section 
are  particularly  troublesome  to  the   en- 


belonging  to  a  company,  from  Moji,  the 
landing  place  opposite  to  Shimonoseki 
to  Nagasaki,  near  the  western  extrem- 
ity of  the  island.  Nagasaki  is  the  prin- 
cipal town  and  port  on  Kinshu  and  con- 
tains a  population  of  about  6  millions 
of  people. 

Returning  to  Tokio  and  setting  out  In 
the  opposite  direction,  the  Nippon,  or 
Niphon,  Railway  Company's  system  is 
found  at  the  Neno  station,  which  is  quite 
distinct  from  the  Shimbashi  terminus  of 
the   Tokaido   or     Government     railway. 


gradients  prevail  to  near  Mayesawa,  281 
miles  from  Tokio.  Then  another  heavy 
bit  is  encountered  and  a  height  of  1,490 
ft.  is  reached  at  355  miles,  and  a  steady 
fall  to  Aomori,  454J4  miles,  ends  the 
line  nearly  at  sea  level. 

From  Aomori  there  is  a  frequent 
steamer  service  across  the  Tongaru 
.straits  to  Hokkaido,  the  northern  island 
of  the  group.  It  contains  a  considerable- 
supply  of  coal,  tut  the  distance  is  rather 
too  far  from  the  chief  centers  of  con- 
sumption.     Ten    years    ago    there_  were 
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gineer's  department,  the  rainfall  being 
great,  yet  irregular,  and  the  hills  steep, 
great  quantities  of  debris  are  liable  to 
be  washed  down,  choking  and  diverting 
the  channels  unless  constant  care  is  ex- 
ercised.    One   of  the   bridges   over   the 


Trains  run  to  the  northern  part  of  the 
island,  and  the  line  ends  at  Aomori,  a 
sea  port.  Generally,  it  keeps  towards 
the  interior  of  the  country,  but  runs 
near  the  coast  at  Sendai.  The  first  38 
miles,  opened  in   1883,  are  nearly  level. 


over  200  miles  of  railway  in   Hokkaido- 
belonging  to  the  Tanko  Company. 

The  western  coast  of  Honshu  is  most- 
ly served  by  branch  railways,  some  be- 
longing to  the  state,  and  some  to  pri- 
vate  companies,   leading   directly   or   in- 
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•directly  from  the  Tokaido  cir  Nippon 
.lines.      Space    will   not   permit   nf   a   de- 

-scription  of  all,  but  perhaps  the  most  in- 
teresting is  that  running  to  Novetsu.  It 
leaves  the  Nippon  line  at  Takasaki.  63 
miles  from  Tokio,  and  306  ft.  above  sea. 
In  18  miles  it  climbs  about  950  ft.  on  a 
gradient  of  l  in  40,  but  the  next  seven 
miles  being  too  steep  for  ordinary  rail 
adhesion,  the  Abt-rack  rail  is  used.  This 
difficult  section  was  begun  in  March, 
1891,  and  finished  in  April,  1893.  There 
is  a  passing  place  half  way.  The  gradi- 
ent on  the  rack  is  l  in  15,  and  the  train 
is  pushed  up  from  behind  by  one  en- 
gine. For  extra  heavy  trains  a  six- 
coupled  engine  is  used.     These   engines 

■were  built  at  Esslingen,  in  Germany,  and 
by  Beyer,  Peacock  &  Co.,  of  Manches- 
ter, England.  They  have  cylinders  15V2- 
X20  ins.;  drivers,  36  ins.  diameter,  and 
weigh  S3  tons  12  cwt.    The  last  30  miles 

•of  this  railway  is  frequently  blocked  with 
snow   in    winter   and     it     is    sometimes 


tiiok  nearly  6  months  to  relay  and  re- 
pair the   damage. 

Japanese  railway  practice  may  be 
said  to  combine  American  and  English 
ideas  in  many  respects.  Bogie  coaches 
are  now  becoming  common,  but  side 
doors  in  the  British  fashion  are  still 
adhered  to.  Goods  wagons  are  almost 
entirely  of  the  four-wheeled  design. 
The  permanent  way  is  now  of  the 
American  form,  although  formerly  of 
the  British  type  with  chairs  was  used. 

As  in  other  countries,  the  working 
classes  are  the  "mainstay"  of  the  pas- 
senger traffic,  and  all  the  express  trains, 
excepting  the  "night  mail"  on  the  To- 
kaido route,  are  made  up  of  first,  sec- 
ond and  third  class  vehicles. 

The  automatic  vacuum  brake  is  in 
general  use.  and  for  single  line  work- 
ing the  train  staff  and  ticket  system  is 
adopted.  The  total  mileage  open  in 
1902  was  4,493,  of  which  one-third  be- 
longed to  the  state.     There  were   1,275 


ience  has  resulted  in  handling  of  grain 
at  lake  ports,  by  shippers  nailing  grain 
doors  in  cars.  In  the  aggregate  the 
expense  and  inconvenience  has  assumed 
such  magnitude  that  extreme  measures 
must  be  taken  to  stop  this  practice. 
.Agents  are  rcfjuired  to  see  that  grain 
doors  are  not  nailed  in  cars  at  their 
station,  and  will  notify  shippers  that 
persistence  in  the  practice  will  result 
in  legal  prosecution.  In  any  event  con- 
signors will  be  required  to  pay  for  the 
damage  to  rolling  stock.  The  agent  at 
I'ort  William  will  furnish  each  superin- 
tendent with  a  list  of  cars  loaded  on  his 
district  with  grain  doors  nailed,  so  that 
it  can  be  taken  up  with  the  consignors, 
and  he  will  also  see  that  the  amount  of 
the  damage  to  the  cars  is  charged 
against  the  grain." 


Locomotive  Also  a  Fire  Engine. 
The  Union  Pacific  are  supplying  the 
freight  engines  used  on  the  Wyoming 
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closed    for    two    or    three    weeks    at    a 
stretch,  due  to  the  snow  drifts. 

Most  of  the  coal  used  for  locomotive 
purposes  comes  from  Kinshu  or  Hok- 
kaido, the  islands  lying  at  the  two  ex- 
tremities of  Honshu.  It  is  brought  to 
Yokohama  by  sea.  Although  rather 
smoky  it  contains  little  sulphur,  and  as 
it  does  not  clinker  much,  the  fires  keep 
open  and  steam  is  made  easily.  As  a 
rule  good  water  is  to  be  got,  but  at 
some  places  it  is  very  tnuddy  and  fre- 
quent washing  out  is  necessary.  The 
worst  foe  to  Japanese  railways,  how- 
ever, is  from  below,  and  there  is  no 
warning  of  his  coming  nor  can  he  be 
stopped.  Earthquakes  of  extreme  se- 
verity occasionally  visit  one  or  other 
of  the  islands.  In  1891  over  120  miles 
of  the  central  section  of  the  Tokaido 
line  were  rendered  useless  by  an  earth- 
quake. The  embankments  sank  in  45 
places,  sometimes  to  the  extent  of  13 
-ft.,  and  63  bridges  were  destroved.     It 


locomotives,  4,663  carriages  and  20.317 
goods  wagons.  The  gross  receipts 
were  about  $24,000,000  and  the  working 
expenses  about  $11,000,000. 

Considering  that  the  greater  part  of 
the  system  has  been  built  within  the 
last  20  years,  in  a  country  physically 
not  well  adapted  for  railways,  it  shows 
that  the  Japanese  qualities  of  persever- 
ance are  very  great.  a.  R.  Bell. 

Holme  Dene,  Ridgway,  miMd,  Middle- 
sex, England. 

"Against  the  Grain." 

The  general  superintendent  of  the 
Central  Division  of  the  Canadian  Pa- 
cific Railway,  Mr.  Geo.  J.  Bury,  evi- 
dently means  business  in  the  protection 
of  cars  which  are  loaded  with  grain  on 
his  division,  if  one  may  judge  from  the 
vigorous  tone  of  a  circular  recently  is- 
sued by  him  concerning  the  nailing  of 
grain  doors  in  cars.     He  says: 

"Cars  and  grain  doors  have  been 
greatly  damaged,  and  serious  inconven- 


Division  with  fire-fighting  apparatus. 
The  outfit  consists  of  hose,  hose  reel, 
nozzle,  and  connections.  This  road 
has  had  trouble  with  fires  starting  from 
one  cause  or  another,  in  some  car  in  a 
train.  In  many  cases  there  being  no 
means  of  fighting  the  fire  the  burning 
car  had  to  be  set  out  on  the  nearest 
siding  and  abandoned  to  its  fate.  With 
the  new  equipment  on  each  engine,  if 
a  car  takes  firs  it  can  be  placed  on  the 
nearest  siding  and  the  fire  extinguish- 
ing locomotive  ranged  along  side  to  do 
battle.  It  is  probable  that  a  consider- 
able reduction  of  claims  for  damaged 
freight  will  be  brought  about  bj'  this 
arrangement. 


Simplon  Turmel  Finished. 
The  work  on  that  great  -\Ipine  en- 
gineering feat,  the  Simplon  tunnel,  was 
completed  a  short  time  ago.  Work  on 
the  "big  bore"  was  begun  on  Novem- 
ber  13.    1808      The    tunnel    was    driven 
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from  both  ends.  The  meeting  of  the 
two  parties  having  the  work  in  hand 
was  signalized  all  over  Switzerland  by 
the  booming  of  cannon  and  the  ring- 
ing of  bells. 

The  length  of  the  Simplon  tunnel 
from  Briga,  on  the  Swiss  side,  to  Iselle, 
on  the  Italian  side  of  the  mountain,  is 
about  12  miles.  There  have  probably 
been  more  obstacles  encountered  in  the 
piercing  of  the  Simplon  mountain  than 
have  been  met  with  in  similar  engineer- 
ing undertakings  of  modern  times.  The 
most  serious  was  the  sudden  bursting 
in  the  tunnel  of  a  spring  of  hot  water 
which  temporarily  drove  the  workmen 
out  and  greatly  retarded  all  operations 
during  the  days  in  which  it  flowed.  The 
water  at  one  time  was  at  131  degrees 
Fahrenheit,  and  the  atmosphere  had  to 
be  artificially  cooled  by  the  engineers 
in  charge  before  work  could  be  con- 
tinued. 

The  governments  of  Italy  and 
Switzerland  have  jointly  financed  the 
undertaking  at  a  cost  of  about  $15,000,- 
000.  The  work  is  regarded  as  one  of  the 
greatest  engineering  achievements  of 
the  age. 

The  Simplon  road  which  goes  over 
the  pass  of  that  name,  leads  over  a 
shoulder  of  the  Simplon  mountain. 
This  mountain  attains  a  height  of  11,- 
124  ft.  The  road  at  its  highest  point 
is  6,592  ft.  above  sea  level,  while  the 
levjl  of  the  tunnel  is  2,312  ft.  above  the 
sea.  The  Simplon  road  was  begun  in 
1800,  under  the  direction  of  Napoleon, 
and  was  for  military  purposes;  it  was 
finished  in  1806.  It  is  a  carriage  road 
about  25  or  30  ft.  wide,  and  its  maxi- 
mum slope  is  I  in  13.  It  is  42  miles 
long  and  is  carried  over  611  bridges  and 
through  numerous  galleries  cut  in  the 
rock.  There  are  a  number  of  houses  of 
refuge  built  along  the  road  for  the 
shelter  of  *-ravelers.  The  opening  of 
the  tunnel  to  railway  travel  will  re- 
duce the  traffic  over  this  famous  mili- 
tary road.  The  tunnel  route  is  expected 
to  shorten  the  rail  journey  from  Paris 
to  Milan  by  about  eight  hours. 
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army  of  pens  consumes  fifty  barrels  of  present    day    a    great    source    of    annoy- 

ink,    and    the    resultant    documents   are  ance   to  commerce  and   expense  to  the 

bound   tugcther   with    13,000  pounds   of  great   corporations.      It    may   be    stated 

rubber  bands.     The  printed  forms  used  that    piles    used    in    wharf   construction 

by  the  wielders  of  the  pens  would  fill  in  salt  water  are  quickly  destroyed  by 

fifteen      carloads      during     the'     period  the    teredo,     the     limnoria     and 


named. 

Railroads  do  not  hold  public  rum- 
mage sales,  but  they  manage  to  quietly 
get  rid  of  a  lot  of  second-hand  stuff  in 
a  way  that  brings  many  dollars  into 
their  coffers.  The  Santa  Fe,  for  ex- 
ample, receives  about  one  and  a  quarter 
million  dollars  each  year  as  revenue 
from  the  sale  of  scrap  material.  Even 
the  junk  heap  is  not  to  be  despised. 
This  is  quite  a  respectable  contribu- 
tion toward  the  total  amount  spent  for 
supplies,  which  'totals  $21,000,000  an- 
nually. 

The  locomotives  on  the  Santa  Fe  sys- 
tem burn  2,000,000  tons  of  coal  in  one 
year  and  3,500,000  barrels  of  oil.  The 
problem  of  making  the  wheels  go 
round  is  a  big  one,  when  reduced  to 
terms  of  fuel.  The  oil-burning  engines 
are  in  Arizona  and  California,  and  in 
that  section  the  tracks  are  oil-sprinkled. 


Fireman  Suing  Himself. 

An  extraordinary  lawsuit  is  pending 
in  an  Ohio  court  in  which,  among  oth- 
ers, a  member  of  the  Brotherhood  of 
Locomotive  Firemen  is  suing  himself. 
Frank  N.  Gear,  secretary  of  the  Forest 
City  Lodge  of  Locomotive  Firemen,  ob- 
tained an  injunction  against  that  or- 
ganization and  its  grand  lodge,  restrain- 
ing them  from  expelling  him  from  the 
order.  As  secretary  of  the  lodge  he 
was  required  to  name  himself  one  of 
the  defendants.  The  association  filed 
a  motion  to  dismiss  the  case,  claiming 
that  a  man   cannot  be   both   defendant 

and   plaintiff  in   an   action. 

Gear  alleged  that  he  was  threatened 
with  expulsion  because  he  refused  to 
pay  dues  at  a  -time  specified  by  an 
amendment  to  the  constitution.  He 
claimed  he  paid  his  dues  in  accordance 
with  the  original  constitution  before 
the       amendment       became       effective. 

Therefore,  he  declared,  the  amendment 


Buying  for  a  Railroad. 

A  pin  would  appear  to  be  of  little  use 
on  a  railroad,  yet  the  Santa  Fe  finds  it    "nnot  apply  to  his  case  before  the  ex- 


necessary  to  buy  one  and  a  half  tons  of 
pins  every  year.  Where  they  all  go  to 
nobody  knows. 

The  pencils  used  in  twelve  months  by 
employees  of  the  S'anta  Fe  would,  if  laid 
in  a  straight  line,  reach  a  distance  of 
n.ore  than  25  miles. 

The  Santa  Fe  used  26,000  brooms  in 
1904 — the  new  kind  that  sweeps  clean. 
All  old  broom  handles  are  returned  to 
headquarters  and  sold  for  a  snug  sum 
of  money. 

It  takes  more  than  1,000  pen  points  a 
day    (just   396,000   annually)    to   supply 


piration  of  the  fiscal  year,  June,  30,  1905. 


Wood  Preserving. 

Railway  companies  are,  as  a  rule, 
large  wharf  owners,  and  as  the  ques- 
tion of  wood  preservation  in  these 
structures  is  of  great  importance  to 
them,  the  subject  was  dealt  with  in  a 
paper  read  a  short  time  ago  before 
the  Pacific  Coast  Railway  Club  by  Mr. 
James  McKeon,  who  is  the  secretary 
of  the  Mill  Owners'  Association  of 
Oakland. 

Among  other  things,  the  speaker  said, 


other 

marine  insects.  Caps,  stringers  and 
other  timbers  used  in  wharf  construc- 
tion are  destroyed  by  the  action  of 
the  atmosphere,  called  dry  rot.  This 
is  a  process  of  decay  in  which  the  tim- 
ber becomes  thoroughly  soaked  with 
water  during  the  rainy  season,  which 
causes  it  to  expand  in  some  degree. 
During  the  dry  season  the  moisture 
exudes  and  the  pores  and  fibers  are 
left  open  to  absorb  water  when  the 
next  rain  comes.  Under  these  condi- 
tions fermentation  takes  place  and  irr 
a  few  seasons  it  has  become  prac- 
tically useless.  Dry  rot  has  consumed 
its  fiber  and  destroyed  its  tensile 
strength.  Telegraph  poles,  posts,  rail- 
road ties  and  other  timber  in  and  ad- 
jacent to  the  ground  are  soon-  de- 
stroyed through  similar  atmospheric 
action.  In  some  localities  the  destruc- 
tion of  timber  is  greater  than  in  others 
owing  to  the  nature   of  the  soil. 

In  England  some  sixty  years  ago,  the 
creosoting  process  was  put  in  use  for 
preserving  -wharf  piles  and  timber  for 
superstructures.  It  has  been  used  in 
many  countries  with  various  results, 
but  in  no  case  with  entire  success. 
Even  partial  success  cannot  be  had  un- 
less the  timber  is  of  a  soft  and  porous 
nature.  Creosote  being  volatile  and  hav- 
ing  little  or  no  adhesive  properties,  is 
destroyed  by  saline  action  and  is 
quickly  removed  by  wave  and  tidal  ac- 
tion, and  if  washed  from  the  timber 
to  even  a  depth  of  1/16  of  an  inch,  the 
limnoria  attack  the  timber  and  con- 
tinue operations  until  the  timber  is 
eaten  through. 

Creosote  of  any  value  must  be  im- 
ported from  Europe.  It  must  be  of  the 
best  quality,  and  the  impregnation 
must  be  thorough  and  it  takes  from  14 
to  19  lbs.  to  the  cubic  foot.  In  Cali- 
fornia 10  lbs.  is  about  all  that  can  be 
injected  into  the  timber  available  for 
wharf    construction. 

To  sum  up,  the  essential  qualities 
necessary  to  preserve  timber  are  that 
the  timber  must  be  mechanically  pre- 
pared, convenient  and  reasonably 
cheap.  The  sap  must  be  removed 
from  the  outer  portion  of  the  pile  for 
a  depth  of  about  one  inch,  and  in  doing 
this  the  fibrous  and  tensile  strength 
of  the  timber  must  not  be  impaired. 
Material  must  be  produced  which  wilt 
resist  the  corrosive  action  of  ocean  wa- 
ter. The  material  applied  must  be  such 
that  it  indefinitely  resists  the  motion 
of   waves    or   of   the    tide. 


Apiil,  lyos. 
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Prairie  for  the  N.M.  Railway  &  Coal  Co. 

The  New  Mexico  Railway  &  Coal 
Company  have  recently  received  from 
the  Baldwin  Works,  of  Philadelphia, 
some  2-6-2  engines  for  the  El  I'asn 
Northeastern  System,  which  we  Iutc 
illustrate. 

The  engines  are  simple  am!  have 
21x28  in.  cylinders,  and  69  in.  driving 
wheels.  The  steam  pressure  is  180  lbs., 
and,  with  85  per  cent.,  of  this  consider- 
ed as  the  mean  effective  pressure  in 
the  cylinders,  the  calculated  tractive  ef- 
fort of  these  engines  is  about  27,300 
lbs.  The  valves  are  balanced  slide 
valves  and  the  motion  is  indirect.  All 
the    rods    arc    I-scction. 


Engine  Truck  Wheels— Front,  diameter,  .13  ins.; 
journ.nls.  614x12  ins. 

Carrying  Wheels— Back,  diameter,  40  ins.;  jour- 
nals, 7'/ixi2  ins. 

Wlieel  Base — Driving,  13  ft.  4  ins.;  total  engine, 
31  ft.  6  ins.;  total  engine  and  tender,  61  ft 
7'^  ins. 

Weight— On  driving  wheels,  124,980  lbs.;  on 
truck,  front,  23,300  lbs. ;  on  truck,  back.  37,200 
lbs.;  total  engine,  185.480  lbs.;  total  engine 
and   tender,   about  315,000  lbs. 

Tender- Journals,   5^x10  ins. 

Service — Passenger. 


Setting  the  Frames. 

IIV   .T.\MES    KENNEDY. 

Organic  defects  in  locomotive  con- 
struction arc  so  multitudinous  and  so 
pernicious   in  tlicir  effects  that  it   is  not 


considerable  lime,  and  not  until  the  keen 
eye  of  tlic  master  shipbuilder  is  perfect- 
ly satisfied  can  the  work  proceed. 

With  the  locomotive  master  builder  it 
is  different.  His  desire  is  to  see  the  fool- 
boards  up,  and  the  dome  casing  on,  and 
the  cab  dropped  on  its  place,  and  the 
tank  run  in,  and  the  painters  at  work 
with  their  putty  knives  and  their  paint 
pots  covering  up  a  multitude  of  sins,  and 
then  his  mind  is  at  rest. 

Let  us  go  back  for  a  moment  and  see 
if  the  frames  of  our  engine  are  at  rest. 
The  saddle  should  be  examined  before 
the  frames  are  attached  to  it  in  order  to 
ascertain  whether  its  planed  surfaces  are 
parallel   to  each  other  or  not.     This  is 


PRAIRIE     TYPE     ON    THE     EI.     PASO     NORTHEASTERN. 


E-  r)a\vson.  Superintendent  of  ^lotive  Power  and  Machinery. 


The  fire  box  is  of  the  wide  type,  be- 
ing yi'/i  ins.  across  and  108  ins.  long 
This  gives  a  grate  area  of  53.4  sq.  ft 
The  heating  surface  is,  in  all.  3511;. J 
sq.  ft.;  tubes  3331.2,  and  fire  box  185  sq. 
ft.  The  boiler  measures  66  ins.  at 
the  smoke  box  end.  The  tubes  are 
2^4  ins.  diameter  in  this  boiler  and 
there  are  agg  of  them,  and  they  measure 
19   ft.   long. 

The  tender  is  of  the  ordinary  U- 
shaped  pattern,  the  tank  has  a  water 
capacity  of  7,000  gallons.  The  under- 
frame  is  made  of  structural  steel,  and 
the  tender  trucks  are  of  the  ordiniry 
arch-bar  type  with  eliptic  spri  I'js. 
Some  of  the  dimensions  of  these  en- 
gines  are   as   follows : 

Boiler — Type,  wagon  top;  thickness  of  sheets,  9-16 

in.  and  %  in.;   staying,  radial. 
Fire  Box— .Material,  steel;  depth,  front,  75%  ins.; 

back,  65H  ins.;  thickness  of  sheets,  sides,  % 

in.;  back,  %  in.;  crown,  %  in.;  tube,  H  in.; 

water   space,   front,   4^   ins. ;   sides,  4V&   ins. ; 

back,  4  ins. 
Driving  Journals — Main,   10x12  ins.;  others.  9x13 

ins. 


unrctisonable  to  expect  that  the  march 
ni  human  progress  will  see  the  establish- 
ment of  a  method  of  State  inspection  of 
machine  construction,  and,  for  as  good 
reasons  as  we  now  see  inspectors  of 
buildings  and,  let  us  hope,  with  more 
enlightenment  and  honesty  of  purpose. 

In  commencing  the  construction  of  lo- 
comotives on  the  erecting  floor,  the  most 
casual  observer  cannot  fail  to  have  been 
struck  by  the  rapidity  with  which  the 
principal  parts  of  the  machine  are  at- 
tached to  each  other.  The  frames,  sad- 
dle, cylinders  and  frame  braces  are  liter- 
ally slapped  together.  Those  who  have 
had  the  opportunity  of  witnessing  the 
beginning  of  the  building  of  a  ship  can 
testify  to  the  fine  care  with  which  the 
keel  is  laid.  Rude  and  ponderous  as  it 
is.  it  is  set  with  the  finest  nicety.  The 
shipbuilder  knows  that  everything  else 
attached  to  the  mighty  structure  hangs 
on  the  laying  of  the  keel.  The  wedging 
and  leveling  and  plumbing  and  squaring 
of    the    single    important    part    occupies 


Baldwin  Locomotive  W*orks,  Builders. 

not  by  any  means  always  the  case.  It 
will  generally  be  found  that  by  trying 
two  long  straight  edges  on  the  planed 
•  surfaces  and  carefully  measuring  the  dis- 
tances that  the  straight  edges  are  apart 
that  at  the  distance  of  ten  or  twelve  feet 
from  the  saddle  a  deviation  is  more  or 
less   apparent. 

Should  the  distances  apart  slightly  di- 
minish as  we  move  backwards,  the  ef- 
fect will  not  be  so  serious  as  if  the  dis- 
tance increases  from  the  fact  that  the 
greater  heat  on  the  frame  braces  ad- 
jacent to  the  fire  box  of  the  engine  will 
cause  a  larger  transverse  expansion  in 
that  part  than  nearer  the  front  of  the 
engine. 

But  assuming  that  the  sides  of  the 
saddle  are  parallel  the  frames  should  be 
squared  by  the  front  pedestals.  The  proc- 
ess of  leveling  the  frames  and  saddle 
should  be  done  with  the  utmost  care  and 
the  holes  marked  for  drilling  on  the  sad- 
dle from  those  already  in  the  frame  or 
vice  versa,  as  the  case  may  be.     If  both 
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frames  ;ind  saddles  have  been  drilled 
from  templates,  as  is  often  the  case,  a 
perfect  adjustment  of  the  frames  to  each 
other  is  almost  impossible  of  attain- 
ment. 

These  remarks,  of  course,  ari.'  only  ap- 
Jslicable  to  locomotive  construction  where 
1;he  saddle  is  entirely  separated  from  the 
xrylinder.  In  the  construction  of  a  cer- 
tain class  of  locomotives  wherein  half  of 
the  saddle  is  cast  with  each  cylinder,  the 
test  of  the  accuracy  of  the  planing  work 
comes  when  the  central  surfaces  come 
together  for  adjustment.  On  being 
bolted  together  the  position  of  the  frames 
should  be  carefully  tested  in  order  to 
observe  if  they  are  perfectly  parallel  and 
their  parts  at  right  angles  to  each  other. 

Perhaps  the  worst  treatment  accorded 
to  the  frames  occurs  after  the  cylinder 
studs  have  been  titled  and  tightened  in 
their  places  when  keys  are  fitted  at  the 
ends  of  the  cylinders  resting  against  pro- 
jections or  shoulders  on  the  frames. 
These  keys,  generally  of  hard  brass  or 
bronze,  and  sometimes  a  couple  of  feet 
in  length,  are  driven  with  great  force 
into  the  space  alluded  to  with  the  effect 
that  the  frames  are  warped  inwards  to 
such  a  degree  that  the  front  pedestals 
are  nearly  always  considerably  affected 
by  the  unnatural  pressure  of  the  keys. 
When  a  -frame  brace  has  been  fitted  be- 
tween the  frames  near  the  saddle  previ- 
ous to  the  driving  of  these  keys,  the 
brace  will  be  found  to  be  difficult  of  re- 
moval, and  if  removed  it  will  be  found 
almost  impossible  to  again  place  it  in 
its  position.  Not  only  are  these  keys 
the  direct  cause  of  many  fractures  in  the 
frames  near  the  front  pedestals,  but  the 
twist  given  to  the  pedestals  themselves 
is  such  that  the  driving  boxes  and  wedges 
are  kept  continually  at  war  with  each 
other,  and  the  effect  will  readily  be  seen 
when,  after  being  in  use  for  some  time 
the  wedges  and  pedestals  are  examined 
the  sides  of  the  wedges  are  seen  to  be 
cut  into  near  the  bottom  on  one  side 
and  near  the  top  of  the  wedge  on  the 
other  side,  showing  that  the  frames  are 
not  square  to  each  other.  Such  keys,  if 
at  all  possible,  should  be  avoided,  and 
if  there  are  a  sufficient  number  of  studs 
attaching  the  frames,  saddle  and  cyl- 
inder to  each  other  and  are  properly  fit- 
ted, such  keys  are  not  only  entirely  use- 
less but  their  eflfect  on  the  frames  are 
always  of  the  most  pernicious  kind. 

This  is  not  all.  As  we  progress  back- 
ward along  the  frames  it  will  be  found 
that  there  are  generally  strong  braces 
securely  riveted  to  the  boiler  and  bolted 
to  the  frames.  It  does  not  require  a 
great  stretch  of  imagination  to  see  that 
when  the  variation  of  the  boiler  occurs 
under  the  effect  of  the  varying  tempera- 
ture, something  is  going  to  happen,  and 
it  is  well  if  a  broken  bolt  or  two  is  all. 

Perhaps    the    greatest    strain    that    the 


frames  undergo,  however,  is  near  the  fire 
bo.x.  There  the  greatest  degree  of  ex- 
p:'.nsion  and  contraction  is  constantly  oc- 
curring, and  it  is  a  strange  fact  that 
while  our  mechanical  engineers  have  in- 
5lituted  many  devices  to  obviate  the 
strain  of  the  expanding  boiler  in  a  later- 
al direction,  little  or  no  attention  has 
been  given  to  the  transverse  or  cross  ex- 
pansion which  has  been  already  alluded 
to.  In  repairing  locomotives  it  is  gen- 
erally found  that  the  bolts  in  cross  braces 
attaching  the  frames  near  the  fire  box 
are  nearly  always  broken  or  cut  into, 
while  the  bolts  attaching  the  link  hang- 
ers by  which  the  boiler  is  flexibly  sus- 
pended,  are  unhurt. 

It  is  certainly  a  difficult  problem  to 
conceive  of  the  construction  of  a  brace 
holding  the  frames  rigidly  together  and 
still  adjusting  itself  to  the  variations  of 
temperature,  but  other  means  of  sus- 
pending the  boiler  might  be  discovered 
by  the  use  of  rollers  or  other  movable 
bearings. 

That  the  frames  of  American  locomo- 
tives are  defective  in  rigidity  is  gener- 
ally conceded,  but  in  point  of  adaptability 
to  the  attachment  and  general  use  of  the 
many  mechanical  appliances  necessary  to 
the  modern  locomotive  they  are  infinite- 
ly superior  to  the  double  riveted  boiler 
steel  sheet  frames  of  European  locomo- 
tives, and  only  require  a  greater  care  in 
the  constructive  detail  of  setting  up  and. 
perhaps,  with  a  little  more  of  the  exer- 
cise of  American  ingenuity  in  certain  di- 
rections, which  have  been  dimly  hinted 
at  in  the  construction  of  the  locomo- 
tive generally,  a  nearer  approach  to  per- 
fection might  be  attained. 

As  it  is,  few  frames  are  seen  on  en- 
gines of  long  service  without  the  ear- 
marks of  fractures  of  some  kind  or  other 
about  them.  In  the  blacksmith  shop  the 
u-elding  of  a  broken  frame  is  one  of  the 
most  difficult  operations  known  to  the 
trade.  In  the  machine  shop  they  are  the 
anguish  of  the  planing  machine  and  slot- 
ting machine  men.  On  the  floor  the 
work  necessary  in  taking  ofT  a  broken 
frame  and  fitting  it  up  again  is  almost 
equal  to  rebuilding  an  engine,  and  it  is 
safe  to  say  that  with  finer  care  in  the 
original  setting  up  of  the  frames,  and 
the  exact  mechanical  adjustment  of  the 
various  frame  braces,  and  the  entire  ab- 
sence of  the  worst  of  the  disturbing  in- 
fluences at  work,  most  of  these  costly 
fractures  could  be  avoided. 

It  is  a  fact  not  generally  known,  or. 
at  least,  not  largely  advertised,  that  the 
best  constructed  locomotives  are  those 
whose  existence  is  owing  to  some  care- 
ful master  mechanic  in  a  roadside  repair 
shop  in  some  part  of  the  country.  Per- 
haps it  is  the  work  of  months  that 
widened  into  years,  but,  like  the  build- 
ing of  King  Solomon's  temple,  there  was 
a   master  mind  overseeing    it  and    there 


was  no  coiil'usion.  It  grew  slowly,  but 
it  blossomed  into  perfection.  Its  orig- 
inal cost  is  an  unknown  quantity.  The 
honor  of  running  such  an  engine  is  look- 
ed upon  as  a  royal  honor.  Disaster  may 
overtake  it,  but  even  in  disaster  there  is 
a  firmness  begotten  of  strength  about  it. 
Such  locomotives  are  to  be  seen  here 
and  there  and  known  once  or  twice  in  a 
lifetime.  Like  angel  visits,  they  are  few 
and  far  between.  Like  a  tree  that  the 
fiery  finger  of  summer  has  clothed  with 
scarlet  and  gold  while  the  others  are 
but  russet  or  brown,  it  glows  the  glory 
of  the  forest.  Like  a  rapt  poet  among 
his  fellow-men,  a  mysterious  finger  has 
touched  him  and  he  seems  to  dwell 
apart. 

Let  us  hope  that  we  are  approaching 
a  higher  degree  of  perfection  in  mechan- 
ism, and,  meanwhile,  it  is  fortunate  that 
a  popular  organ  like  Railw.w  and  Lo- 
comotive Engineering,  circulating  large- 
ly among  men  whose  lives  are  spent  in 
the  construction,  repairing  and  running 
of  American  locomotives,  opens  its  pages 
and  cordially  invites  discussion  on  the 
growing  details  of  the  vast  industry  re- 
lating to  the  mechanical  appliances  used 
in  railway  traffic.  Earnest  opinions  as 
to  the  best  methods  of  obtaining  the 
best  use  of  such  appliances  are  of  value 
especially  to  the  thoughtful  of  the 
younger  men  whose  aim  should  be  to 
know  all  that  is  to  be  known  in  the  high 
calling  which  thev  have  chosen. 


Long  Span  Bridge. 

There  is  ii«ow  under  construction 
across  the  St.  Lawrence  at  Quebec  a 
cantilever  bridge  which,  when  com- 
pleted, will  contain  the  longest  span  of 
any  bridge  yet  erected,  not  even  ex- 
cluding the  great  cantilevers  of  the 
Forth  Bridge  in  Scotland.  The  struc- 
ture consists  of  two  approach  spans  of 
210  ft.  each,  two  shore  arms,  each  500 
ft.  in  length,  and  a  great  central  span 
1.800  ft.  in  length. 

The  total  length  nf  the  bridge  is 
4.220  ft.,  and  although  in  extreme  di- 
mensions it  does  not  compare  with  the 
Firth  of  Forth  Bridge,  which  is  about 
one  mile  in  total  length,  it  has  the  dis- 
tinction of  having  the  longest  span  in 
the  world  by  90  ft.,  the  two  cantilevers 
of  the  Forth  Bridge  being  each  1,710 
ft.  in  length. — Scientific  American. 


The  New  York,  New  Haven  & 
Hartford  Railroad  has  experienced  an 
amazing  number  of  troubles  during  the 
winter  that  seriously  delayed  trains.  In 
one  day  there  were  blockages  from  a 
broken  tender  axle,  a  derailed  freight 
train,  a  sleeper  off  the  track  and  a  de- 
railed milk  train.  When  similar  ex- 
perience is  spread  all  over  the  month  it 
gives  cause  for  bitter  complaint  from 
patrons. 
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General  Correspondence. 


Engine    Failures — Use    Both    Injectors 

Regularly. 
Editor: 

We  have  from  time  to  time  read  essays 
•on  the  management  of  locomotive  boilers 
written  by  the  shopman  and  officials  in 
<:harge  of  the  mechanical  departments; 
we  are  told  of  methods  in  vogue  on 
some  roads  of  changing  the  water  with- 
out entirely  reducing  the  steam  pres- 
sure, and  various  other  methods  have 
been  formulated  and  explained  which 
are  undoubtedly  calculated  to  extend 
the  life  of  the  boiler;  while  from  the 
•standpoint  of  the  engineer  we  do  not 
hear  enough.  All  the  "shop  kinks" 
that   have   been   introduced   will   not  be 


been  the  experience  of  the  writer  that 
this  one-sided  accumulation  of  mud  is 
not  a  good  thing  for  extended  service 
in  the  life  of  the  boiler.  By  convection 
we  are  taught  that  the  hotter  parts  of 
the  water  are  continually  taking  the 
place,  that  is,  changing  with  the  cooler 
portion,  which  means,  of  course,  good 
circulation,  and  the  more  the  free  cir- 
culation of  the  water  is  impeded  the 
poorer  the  steaming  qualities,  and  it  is 
but  reasonable  to  believe  that  good  cir- 
culation cannot  be  maintained  through 
the  cylinder  portion  of  the  boiler  when 
an  over  abundance  of  this  feed  water 
deposit  is  on  one  side  and  practically 
ncithing  on  ihc  otiier. 


condition  of  boilers  where  different 
methods  of  pumping  have  been  prac- 
ticed, and  the  belief  has  been  firmly 
established  that  it  is  good  practice  to 
try,  as  far  as  possible,  to  have  the 
amount  of  water  fed  to  the  boiler 
divided  between  the  right  and  left  in- 
jectors. 

It  was  the  practice  of  your  "scribe" 
for  years  to  have  the  fireman  do  all  the 
pumping  around  stations  and  while 
lying  on  sidings;  between  stations  the 
injector  on  the  right  side  was  used; 
in  freight  service  this  plan  works 
nicely;  while  the  engineer  is  switching 
and  busy  with  throttle  and  reverse  lever 
the  fireman  has  the  most  tim;  and  can 
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■of  much  avail  when  improper  methods 
of  firing  and  pumping  are  practiced. 

It  is  the  universal  practice  on  a  ma- 
jority of  our  railway  lines,  especially  in 
the  winter  months,  to  continually  feed 
the  boiler  with  one  and  the  same  in- 
jector; in  cold  weather  the  "frost"  cocks 
are  kept  open  on  one  side,  while  all  the 
feed  water  goes  in  from  the  other  side. 
and  this  continues  in  some  cases  from 
one  shopping  of  the  engine  until  the 
next,  and  the  result  is  that  the  feed 
water  deposit  of  lime,  mud,  etc.,  is'  very 
much  in  evidence  on  the  flues  and 
around  the  check  on  the  side  pumped, 
while  around  the  opposite  check  cham- 
ber  boiler   is   reasonably   clean;    it    has 


If  observation  from  an  extended  ex- 
perience of  a  quarter  of  a  century  as  a 
locomotive  engineer  "cuts  any  figure," 
then  it  is  the  experience  of  the  writer 
that  this  one-sided  practice  is  more  or 
less  detrimenral;  and  what  about  the 
expansion  and  contraction  of  the  flues? 
Is  it  rational  to  argue  that  with  a  por- 
tion of  the  flues  free  and  the  other  por- 
tion for  at  least  one-third  of  their 
length  covered  with  sediment,  thor- 
oughly baked  on,  will  expand  and  con- 
tract evenly?  Is  it  not  possible  that  in 
this  matter  alone  one  of  the  causes  for 
engine  failures  might  not  be  traced? 
The  writer  has  made  it  something  of  a 
study,  and  has  at  times  investigated  the 


best  look  after  the  water  supply;  be- 
tween stations  the  engineer  has  the  time 
and  should  make  it  a  part  of  his  duties. 

There  is  much  more  that  can  be  said 
in  favor  of  this  form  of  feeding  the 
boiler.  It  is  not  good  practice  to  have 
one  injector  continually  out  of  service; 
the  one  not  in  use  may  be  badly  needed 
on  short  notice,  and  almost  any  engineer 
of  much  experience  can  tell  j'ou,  if  1  e 
will,  that  the  injector,  like  the  Irish- 
man's flea,  "is  not  there  when  you  get 
)'Our  finger  on  him,"  at  least  not  on  all 
occasions. 

It  is  the  experience  of  the  writer  that 
it  is  a  poor  policy  to  have  one  of  the 
injectors  out  of  commission,  no  matter 
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how  cold  the  weather.  It  is  not  a  neces- 
sity. It  is  true  that  it  makes  lighter 
labors  for  one  or  the  other  of  the  en- 
ginenien,  but  good  engine  management 
demands  that  both  injectors  should  at 
all  times  be  ready  for  immediate  use. 
Starting  the  injector  and  allowing  it  to 
work  for  a  few  seconds,  then  close  over- 
flow valve  and  blow  steam  back  for  a 
few  moments,  will  put  an  injector  and 
connections  in  condition  to  prevent  ice 
forming  for  at  least  an  hour  with  a 
zero  temperature. 

The  practice  of  continually  having 
steam  blowing  through  an  injector  soon 
rots  out  tank  hose  and  impairs  other 
working  parts. 

In  extreme  cold  weather  good  results 
are  obtained  by  making  "blow  backs"  of 
the  injectors  when  tanks  are  full  of 
water.  At  such  times  it  is  far  better, 
when  the  pop  valva  must  lift,  to  divert 
the  steam  lo  the  water  than  to  allow  it 
to  be  wasted  in  space. 

It  is  a  nice  thing  for  the  engineer 
when  he  can  turn  the  steam  on  his  in- 
jector and  allow  the  fireman  to  do  all 
the  pumping,  and  a  great  many  firemen 
are  imbued  with  the  idea  that  they 
should  at  all  times  be  allowed  to  do 
the  pumpine,  and  there  is  no  doubt 
there  are  some  firemen  who  use  better 
judgment  than  some  engineers  in  boiler 
feeding,  but  that  does  not  do  away 
with  the  opinion  as  heretofore  ex- 
pressed, that  good  practice  demands  the 
use  of  both  injectors. 

The  engineer  that  permits  the  fireman 
upon  all  occasions  to  pump  the  engine 
is  neglecting  a  duty  that  may  make 
trouble  for  himself  should  he  have  a 
"green"  fireman;  after  weeks,  perhaps 
months,  with  no  attention  paid  to  the 
pumping,  the  engineer  is  liable  to  for- 
get; the  writer  has  known  of  good  en- 
gineers getting  into  trouble  from  this 
cause. 

If  'his  article  meets  with  the  ap- 
proval of  the  editor  of  Locomotive  En- 
gineering the  author  will  in  a  future 
number  have  something  more  to  say  re- 
garding best  methods  of  boiler  feeding 
and  firing,  as  viewed  from  his  stand- 
point. 

By  following  the  methods  described 
on  the  foregoing  pages  and  having 
other  fixed  rules  regarding  firing,  as 
well  as  pumping,  the  writer,  when  hav- 
ing a  regular  engine  consigned  to  him- 
self, was  fortunate  enough  to  have  his 
engine,  after  coming  out  of  shop,  make 
from  forty  to  fifty  thousand  miles  be- 
fore flues  began  to  give  much  trouble. 
J.  W.  Reading. 

Grand  Rapids,  Mich. 


comotive  builders  do  so  mucli  guessing 
about  what  engines  can  do  instead  of 
working  out  on  scientific  principles  the 
various  problems  of  train  hauling.  The 
Erie  case  reminds  me  of  the  time  when 
the  Baltimore  &  Ohio  Railroad  wanted 
an  engine  to  haul  a  train  of  eight  Pull- 
man cars  up  Altmont  grade,  seventeen 
miles  long,  of  116  feet  to  the  mile,  in 
35  minutes.  One  concern  claimed  that 
they  had  an  engine  which  would  do  the 
work,  and  I  told  my  informant  that  there 
was  not  a  locomotive  in  the  world  that 
could  do  it.  The  engine  was  tried  with 
.a  train  of  six  cars,  instead  of  eight,  and 
the  best  time  made  was  65  minutes.  In- 
dicator cards  were  taken,  and  they 
proved  that  the  engine  was  doing  all  the 
work  within  its  capacity. 

While  agreeing  with  most  of  what  you 
say,  I  make  one  reservation.  Asa  prophet 
you  are  a  rank  failure.  Why  can't  you 
leave  that  to  Alexander  Dovvie  and  his 
like?  Looking  into  the  future  seems  to 
be  beyond  your  sphere.  I  learned  to  fig- 
ure in  my  young  days,  and  now  with  the 
help  of  a  pencil  I  make  out  that  it  is 
very  probable  that  an  engine  could  be 
built  that  would  haul  the  Erie  train  on 
its  schedule  time,  but  I  am  also  doubtful 
if  it  would  pay.  Experience. 

Camden,   hi.   I. 


The  Erie  Problem  of  Train  Hauling. 
Editor: 

Your  comments  on  the  above  subject 
in  the  March  number  interested  me  very 
much.     It  seems  curious  to  me  that  lo- 


Effect  of  Counterbalance  Weights. 

Editor: 

Tests  conducted  at  Purdue  University 
several  years  ago  for  the  purpose  of 
finding  out  something  new  in  counter- 
balancing developed  the  fact  that  the 
locomotive  driving  wheel  lifted  from  the 
rail  at  speeds  exceeding  59  miles  an 
hour.  This  was  ascertained  by  passing 
wire  through  between  rail  and  tread  of 
wheel,  portions  of  the  wire  showing  no 
eflfect  whatever,  while  the  rest  was  flat- 
tened by  force  of  contact  between 
wheel  and  rail.  This  test  was  made  with 
a  locomotive  worked  with  her  own 
steam,  in  the  usual  way,  but  held  sta- 
tionary, her  driving  wheels  turning  on 
rollers. 

In  the  first  place  this  locomotive, 
operated  under  the  conditions  named, 
was  not  a  locomotive  in  the  true  sense; 
was  not  designed  for  the  kind  of  service 
under  which  the  test  was  made,  and  any 
peculiar  action  shown  while  operated 
under  these  conditions  could  not  right- 
fully be  called  peculiarities  of  the  loco- 
motive. Plainly  stated,  the  locomotive 
driving  wheel  is  balanced  for  the  pur- 
pose of  making  the  engine  ride  smooth- 
ly at  a  speed  called  for  in  the  service 
the  engine  is  to  be  used,  and  the  riding 
of  the  engine  is  the  real  "proof  of  the 
pudding."  If  the  engine  is  not  run  she 
cannot  be  said  to  ride,  and  any  tests 
made  by  a  locomotive  held  stationary 
would  be  useless  as  proof  of  her  action 
under  normal  conditions  of  service.  This 
is  particularly  true  of  the  effect  of  coun- 


terbalance in  dri\ing  wheels,  and  if  the- 
test  referred  to  proves  anything,  it  is- 
that  a  locomotive  driving  wheel  perfectly 
balanced  will  (when  engine  is  held  sta- 
tionary, but  driving  wheels  revolved  on 
rollers)  raise  from  the  rail  because  of 
the  wheel  being  out  of  balance  for  a 
purely  rotary  motion. 

Alany  engineers  have  no  doubt  noticed 
a  kind  of  lifting,  or  humping  motion 
when  an  engine  is  slipped  violently 
when  starting,  yet  that  humping  is  not 
there  when  slipping  takes  place,  at  a 
speed  above,  say,  forty  miles  an  hour. 

Driving  wheels  balanced  for  the  mo- 
tion developed  in  service  are  overbal- 
anced for  a  mi  it  inn  that  is  purely  a  ro- 
tary one.  for  the  lest  referred  to  showed 
the  wheel  raised  from  rail  when  coun- 
terweight was  up.  Operated  normally 
weight  modifies  its  vertical  or  lifting 
force,  and  that  explains  why  engineers 
have  not  noticed  that  the  driving  wheels 
of  their  engines  rise  from  the  rail,  or 
rather  because  they  do  not  do  so  when 
operated  under  normal  conditions  as  a 
locomotive.  T.  P.  Wheian. 

[We  are  always  ready  to  permit  prac- 
tical questions  of  this  character  to  be 
discussed  in  the  columns  of  Railway 
AND  Locomotive  Engineering,  al- 
though, as  in  this  case,  we  differ  from 
the  views  of  our  correspondent.  We 
cannot  see  why  the  actions  of  the  coun- 
terbalance weights  should  act  differently 
on  the  road  from  what  they  do  on  a 
testing  plant. — E.d.] 


The  Sjraight  Link. 

Editor: 

Being  a  reader  of  your  Railw.w  and 
Locomotive  Engineering,  and  having 
had  a  little  discussion  on  valve  mo- 
tions, I  was  told  the  Henssinger  von 
Waldeggs  (Helmholtz  System)  or 
straight  link,  is  the  modern  and  most 
efficient  of  all.  It  has  constant  lead 
and  gives  full  port  opening  quicker 
than  others,  or  after  334  or  3  15/16  ins. 
piston  travel.  Would  you  please  give 
a  description  in  your  journal  of  this 
valve  motion  and  its  effect  with  dia- 
grams, if  not  too  much  trouble,  as  it 
may  be  interesting  to  many  a  reader 
fond  of  knowledge  in  these  parts.  This 
motion  was  used  on  the  engine  of  the 
Swedish  State  Railways,  shown  in  one 
of  your  journals  last  year,  and  is  used 
in  that  country  very  much. 

Chicago,  III.  August  Nelson. 

[The  straight  link,  known  as  the 
Allan,  is  well  known  to  engineers,  but 
is  not  of  sufficient  importance  to  call 
for  illustration.  Instead  of  being  bet- 
ter, the  straight  link  is  inferior  to  the 
curved  link  as  a  means  of  distributing 
steam.  The  feature  of  giving  constant 
lead,  so  much  praised  by  European  en- 
gineers, is  considered  a  defect  on  this 
side  of  the  Atlantic. — Ed.] 


April,  1905. 


RAILWAY   AND   LOCOMOTIVE    ENGINEERING 


'59 


Adding  Weight  and  Reducing  Size  of 
Drivers. 

We  are  all  very  much  interested  in 
certain  changes  they  are  making  on  an 
engine  on  this  railroad.  She  is  a 
standard  engine  with  cylinders  18x24 
ins.,  driving  wheels  66  ins.  diameter,  2S 
tons  on  the  drivers,  and  18  tons  on  the 
engine  truck.  The  boiler  carries  steam 
at  160  lbs.  pressure,  and  the  engines 
are  very  slippery. 

They  are  now  remodeling  one  of 
these  engines  by  putting  in  62  in.  driv- 
ing wheels  and  applying  a  cast  iron 
deck  weighing  4,200  lbs.  and  1,500  lbs. 
of  lead  around  the  steam  dome.  The 
forward  end  of  this  cast  iron  deck  sets 
over  the  center  of  the  back  driving 
box,  and  extends  back  4  ft.  6  ins.  to 
back  end  of  the  frame,  and  the  dis- 
tance from  the  center  of  the  main 
driving  axle  to  the  center  of  this  cast 
iron  deck  is   10  ft. 

.\fter  these  chanpres  are  made  will 
engine  slip  as  before?  Will  there  be 
any  benefit   derived? 

Kindly  advise  me  as  to  what  you 
think.  R.   A.    B. 

Marquette,  Mich. 

Answer. —  [Before  the  change  was 
made  the  tractive  power  of  the  engine 
was  16,048  lbs.,  and  the  weight  on  the 
drivers  56,000  lbs.,  making  the  co- 
efficient of  adhesion  nearly  3.5,  which 
is  very  low.  After  putting  on  5,700  lbs. 
extra  weight  and  reducing  the  diam- 
eter of  the  driving  wheels  to  62  ins., 
the  coefficient  of  adhesion  will  be  3.6, 
about  the  same  as  before. — Ed.] 


(J.  Ky.,"  hoping  that  you  will  sec  fit 
to   illustrate   it   in  your  valuable   paper. 

This  picture  was  taken  with  one  of 
the  most  rapid  anastigmat  lenses,  and 
the  exposure  was  the  1/150  part  of  a 
second.  Such  a  shortening  of  exposure 
as  this  (which  is  absolutely  necessary 
in  thesuccessful photographing  of  mov- 
ing trains)  usually  results  in  a  great 
sacrifice  of  detail,  but  this  picture  looks 
more  like  a  time-exposure  than  a 
"snap-shot."  This  is  the  combined  re- 
sult of  using  a  lens  which  admits  a 
vast  amount  of  light  in  the  shortest 
space  of  time,  and  the  most  sensitive 
of   dry  plates. 

Trains  on  the  "Omaha"  do  not  usu- 
ally send  forth  sucli  an  abundance  of 
smoke,  but  our  fireman,  wishing  to 
make  the  picture  as  attractive  as  pos- 
sible, threw  in  a  large  quantity  of  coal 


Iran  performs  sufficiently  important 
duties  to  justify  i)eople  in  classing  him 
as  an  engineer.  There  was  no  attempt 
U>  belittle  him  into  an  engine  driver  un- 
til the  crowds  of  college  graduates  a 
few  years  ago  began  claiming  exclusive 
right  to  the  term   engineer. 

When  a  name  becomes  popular  with 
the  public,  arguments  or  counterclaims 
will  not  change  it,  and  locomotive  en- 
gineer will  by  that  power  cling  to  the 
man  who  runs  a  locomotive  as  long  as 
there  is  a  locomotive  to  run.  The  man 
who  manages  a  locomotive  is  well  en- 
titled to  the  name  of  engineer.  He  is 
chief  engineer  of  all  the  complex  mech- 
anism comprising  a  train  of  cars.  Watch 

him  at  work  managing  the  engine 
pulling  a  heavy  express  train  on  a 
stormy  night.     Me  sits  with  his  vision 

piercing   the   darkness,   ready   to   detect 


Cylinder  Bushings. 

Editor: 

Considerable  difficulty  is  often  ex- 
perienced in  applying  cylinder  bush- 
ings to  locomotives,  especially  in  cases 
where  the  bushing  is  very  thin.  If 
anything  occurs  to  prevent  the  bush- 
ing passing  readily  into  the  cylinder, 
the  bushing  soon  becomes  heated, 
thus  expanding  the  bushing  and  caus- 
ing the  same  to  stick. 

To  overcome  this  difficulty  on  our 
road  we  use  a  wooden  head  in  each 
end  of  the  bushing  placed  up  against 
the  end  of  the  counter  bar,  with  a  Ji 
in.  rod  through  the  center  and  a  hole 
bored  in  one  end  for  the  purpose  of 
filling  the  bushing  with  cold  water. 
After  filling  the  bushing  with  cold  wa- 
ter, we  plug  the  hole. 

By  the  use  of  this  method  we  can  use 
several  minutes'  time  if  necessary  in 
applying  bushings  to  cylinders  with  ab- 
solutely no  danger  of  the  same  heating 
and  expanding  the  bushing. 

S.  B.  A. 

Boone,  Iowa. 


F.\ST     FREIGHT     ON     THE     C  ,  ST    P  .  M.  &  O.   RV. 


just  before  coming  within  range  of  the 
camera;  therefore,  to  him  is  due  most 
of  the  credit  for  good  appearance  of 
this    photograph. 

J.    Foster   Ad.\ms. 

Fairchild,  Wis. 


"Omaha"  Fast  Freight  Train. 

Editor: 

I   send  you  one  of  my  photographs, 
"Fast  Freight  on  the  C,  S't.  P.,  M.  & 


Engineer  and  Engine  Driver. 

The  following  letter  was  sent  to 
Success,   but   was   refused   publication : 

1  enter  a  protest  against  the  remark 
in  December  Success,  that  twelve  years 
ago  Daniel  Willard  was  an  engine 
driver.  There  is  no  such  expression  as 
"engine  driver"  in  the  English  language 
as  it  is  spoken  in  America.  The  correct 
and  popular  name  in  the  United  States 
for  the  man  who  manages  a  locomotive 
is  "locomotive  engineer."  He  is  that  by 
the  voice  of  the  people,  and  none  but 
unworthy  imitators  of  English  prac- 
tices  call    him   an    engine    driver.     The 


cause  for  stoppage  or  reduction  of  speed,, 
which  may  appear  in  a  variety  of  man- 
ifestations which  none  but  a  man  of 
experience  and  skill  could  understand. 
With  his  eyes  on  the  outlook,  his  mind 
controls  the  engine  in  all  its  moods.  He 
is  probably  co-operating  with  the  fire- 
man to  make  the  boiler  steam  under 
difficulties:  he  is  watching  the  water  in 
the  boiler  and  regulating  the  feed  to 
suit  the  work  the  engine  is  doing;  he  is 
noting  the  air  pressure  and  taking  care 
that  the  air  pump  keeps  up  its  regular 
beat;  he  notes  the  least  false  note  in 
the  engine  machinery,  and  is  alive  for 
any  indication  of  disorder  to  the  train 
mechanism.  During  all  this  steady 
mastery  of  his  business  a  storm  of 
wind,  rain,  hail  or  snow  may  be  raging 
louder  than  the  tumult  of  the  engine, 
but  the  competent  engineer  knows  ex- 
actly how  fast  the  train  is  running  and 
every  landmark  flashing  by  is  familiar 
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.  as  the  furniture  in  his  cosy  parlor  at 
home.  The  man  who  exercises  all  that 
power  has  the  right  to  carry  a  higher 
title  than  the  man  who  drives  the 
horses  of  a  lumber  wagon.  Be  just  to 
the  man  if  you  fail  to  be  generous. 
Angus  Sincl.mr. 


Inviting  Accidents. 
Editor: 

I  read  vour  views  relative  to  the  dis- 
position of  nied.ils  awarded  men  of 
daring,  and  cannot  refrain  from  ex- 
pressing to  you  my  views  on  same  sub- 
ject, as  my  opinions  are  based  on  prac- 
tical experience  in  the  ranks.  Four  gen- 
erations of  my  family  have  served  the 
N.  Y.  C.  &  H.  R.  R.  R.  and  the  little 
R.  Rs.  of  which  it  is  composed,  every 
moment  since  my  grandfather  assisted 
in  the  building  of  the  Syracuse  &  Utica 
R.  R.  in  the  "thirties"  to  this  date.  In 
my  thirty-eight  years  of  railroad  experi- 
ence I  have  held  all  positions  from  that 
of  errand  boy,  section  hand,  brakeman, 
conductor,  fireman,  and,  to  put  it 
briefly,  every  position-  in  the  ooerating; 
department  up  to  assistant  superin- 
tendent of  transportation,  excepting 
those  of  telegraph  operator  and  en- 
gineer, but  with  four  years  on  "the  left- 
hand  side"  with  a  shovel,  gave  me  a 
pretty  fair  idea  of  the  "head  end."  I  was 
born  in  a  station  and  brought  up  in  one: 
hence  I  feci  qualified  to  give  an  opinion. 
and  I  desire  to  say  that  mv  observation 
of  affairs  in  the  railroad  service  entirely 
corroborates  that  given  by  you,  above 
mentioned.  My  home  is  right  beside 
track  No.  I  of  a  trunk  railroad,  about 
equi-distant  between  the  home  sienal 
and  the  advance  signal  of  tower  No.  32, 
governing  traffic  on  main  track.  Trains 
east  bound  held  by  advance  signal  on 
this  track  stand  so  their  tail  ends  are 
■directly  opposite  my  house  and  are  only 
about  35  feet  away,  so  I  really  have  a 
good  chance  to  observe.  The  past  two 
winters  have  been  exceptionally  hard, 
toth  in  temperature  and  the  frequency 
of  storms.  A  division  station  is  four 
miles  away,  where  all  trains  stop,  hence 
near  every  train  catches  a  block  here 
when  they  are  "off  time."  I  have 
watched  flagmen  night  and  day  while 
trains  were  standing  waiting  to  get  a 
clear  block  and  I  have  never  caught  a 
man  back  far  enough  to  hold  a  train  if 
there  was  any  occasion  to  do  so.  To 
ad  I  to  the  seriousness  of  the  situation 
it  is  only  one-fourth  mile  straight  track 
where  an  engineer  could  see  clearly  ls 
a  train  aporoached  the  tail  end.  Sup- 
,  posing  the  tower  man  cleared  his  dis- 
tant and  home  signals;  let  a  train  down 
to  the  advance;  is  suddenly  stricken 
with  death  or  sickness  before  he  could 
throw  his  distant  or  home  signal  to 
protect  train.  Flagman  cannot  know 
whether  the  blocks  are  up  to  hold  fol- 


lowing trains  in  the  night  or  in  a  heavy 
storm,  and  yet  they  hug  the  tail  end. 
They  know  it,  I  know  it,  and  as  I  have 
called  the  attention  of  the  railroad  of- 
I'lcials  to  it,  I  know  they  know  it.  Yet 
it  occurs  nightly. 

If  those  in  authority  will  countenance 
the  taking  of  chances  how  are  we  to  ex- 
pect the  rank  and  file  to  "get  back  and 
swing  a   lamp?" 

I  glory  in  your  expression  of  an 
opinion,  tersely  put  and  so  strong  that 
it  will  carry  conviction  to  those  wlio 
read.  May  it  be  a  flag  to  the  careless 
and  a  clear  block  to  the  faithful. 

I  commend  your  contention  that  men 
who  do  their  duty  faithfully  at  the  times 
which  try  men's  souls  and  test  their 
constancy  are  the  real  heroes  of  rail- 
way life,  and  ought  to  be  so  rewarded. 

Duty. 


Dealing  with  Breakages. 

Editor: 

Speaking  of  disconnecting  modern 
locomotives  in  cases  of  damage  to  side 
rods,  that  is,  locomotives  where  the 
eccentrics  are  coupled  to  the  second 
pair  of  driving  wheel  shaft,  and  main 
rods  coupled  to  third  pair  driving 
wheel  shaft.  As  a  general  rule,  the 
books  we  read  nowadays  explain  that 
if  the  right  main  parallel  rod  is  broken 
all  side  rods  must  be  removed  and  the 
engine  taken  in  tow  for  the  shops. 
When  all  side  rods  are  removed  from 
a  locomotive,  as  above  indicated,  of 
course  it  becomes  necessary  to  tow 
the  engine  in.  But  it  requires  consid- 
erable power  to  draw  a  lOO-ton  locomo- 
tive in  tow,  and  the  power  required 
to  bring  a  disabled  engine  of  the  above 
weight  to  the  shoos  could  be  used  to 
better  advantage  to  draw  freight  upon 
which  something  could  be  realized, 
having  the  crippled  engine  brought  to 
the  shops  under  her  own  steam. 

To  illustrate:  Suppose  we  have  one  of 
the  modern  heavy  type  of  locomotive, 
with  eccentrics  connected  to  the  No.  2 
driver  shaft,  and  the  main  rods  con- 
nected *o  the  No.  3  driver  shaft,  the 
right  main  parallel  rod  breaks,  I  can- 
not see  any  valid  objections  to  remov- 
ing all  side  rods  on  the  right  side  of 
the  engine,  removing  also  the  rear  and 
forward  sections — side  rods — left  side, 
leaving  the  left  main  parallel  up;  this, 
then,  will  keep  the  eccentrics  in  their 
proper  place  with  relation  to  the  main 
pistons,  maintaining  the  necessary  dis- 
tribution of  steam.  Of  course,  it  is 
understood  that  the  knuckle  pin  joints 
of  side  rods  are  in  the  rear  of  the 
main  crank,  and  forward  of  the  No.  2 
crank  pins  of  the  engine  we  are  speak- 
ing of  here.  It  may  be  well  in  passing 
to  mention  the  fact  that  the  locomo- 
tive engineer  in  charge  of  a  breakdown 
of  this  nature  should  be  a  man  of  good 
average  judgment,  and  when  the  neces- 


sary disconnections  are  made  and  he  is 
ready  to  proceed  he  should  be  mind- 
ful to  have  the  reverse  lever  in  full 
forward  motion  when  making  the  start; 
this  will  permit  of  the  largest  port 
opening  it  is  possible  to  have;  the  en- 
gihe  can  then  be  moved  with  the  low- 
est steam  pressure,  preventing  slipping 
of  driver  wheels,  and  after  the  engine 
has  picked  up  in  speed  the  lever  can 
be  notched  back  to  about  half  stroke, 
reducing  to  a  minimum  possibility  of 
slipping  of  the  driver  wheels.  Speed 
should  not  exceed  10  miles  per  hour. 
In  bringing  the  engine  to  a  stop  care 
should  be  exercised  not  to  bring  the 
engine  to  a  too  sudden  stop,  the  re- 
verse lever  should  not  be  used.  Stop  to 
be  made  entirely  with  the  brake.  In  this 
case  we  have  both  main  pistons  and 
valve  motion  as  before  the  accident, 
and  in  getting  this  engine  started  with 
her  own  steam,  without  slipping,  is  a 
test  for  the  judgment  of  the  man  handl- 
ing her.  A  locomotive  engineer  hav- 
ing confidence  in  his  ability  and  using 
the  proper  judgment  can  bring  this  en- 
gine to  the  shops  without  additional 
damage. 

It  is  certainly  less  trouble  for  the 
engine  crew  to  get  an  engine  ready  to 
go  in  under  her  own  steam  than  it  is 
to  get  her  ready  for  tow.  He  demon- 
strates his  ability  as  a  man  of  proper 
qualification  for  the  position  he  holds; 
and  the  power  to  haul  the  dead  engine 
to  the  shops  can  be  utilized  to  draw 
freight  which,  i:i  turn,  brings  valuable 
returns  to  the  company.  Don't  forget 
the  company;  from  their  exchequer 
comes  the  n'Soney  that  compensates 
you  for  the  service  rendered,  be  it 
good,  bad  or  indifferent,  but  make  up 
your  mind  to  have  the  former  take 
precedence. 

Occasionally  a  fellow  will  say,  "Well, 
don't  you  think  it  advisable  to  take 
down  the  main  rod  on  the  disabled 
side,  and  cover  the  ports  and  try  and 
get  her  in  in  that  way?"  Well,  to  tell 
you  the  truth,  I  see  you  have  not  suffi- 
cient confidence  in  your  ability  to  suc- 
cessfully handle  the  machine  under  the 
circumstances.  But,  instead  of  taking 
down  the  main  rod  on  disabled  side, 
remove  the  forward  cylinder  head  in- 
stead; disconnect  valve  rod  and  cover 
ports.  The  cylinder  head  can  be 
handled  easier  than  the  main  rod,  and 
this  keeps  a  more  even  balance  in  the 
machine  itself,  making  it  easier  on  the 
rails,  the  cylinder  can  be  lubricated  by 
an  occasional  quantity  of  oil  on  the 
walls  of  cylinder  through  the  open  rod. 

A  goodly  number  of  our  young  men 
coming  up  for  promotion  from  firing 
to  running  the  locomotive  have  been 
asking  this  question.  Of  course,  it  is 
no  ordinary  bne,  and  requires  more  or 
less  thought  on  the  part  of  the  man 
going  in  for  the  examination.    Examin- 
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ers  have  peculiar  ideas  of  such  ques- 
tions as  the  above;  but  the  most  im- 
partial accords  the  honors  to  the  men 
giving   the   most   intelligent   answers. 

Another  question  coming  up  recent- 
ly for  discussion  among  firemen  for 
promotion  is,  as  to  the  removal  of  the 
main  rod  in  cases  of  disablement.  The 
greater  number  of  them  feel  as  though 
the  rod  could  be  disconnected  at  the 
crank  pin  and  allowed  to  lie  on  a  small 
block  on  the  bottom  guide  bar.  But 
this  cannot  always  be  done  with  the 
modern  build  of  locomotive.  It  may 
be  noticed  that  with  a  locomotive  of 
modern  build  there  is  no  collar  on  the 
main  crank  pin  as  between  the  main 
connection  side  rod  and  butt  end  main 
rod  brass,  and  if  the  main  rod  is  dis- 
connected and  allowed  to  rest  on  the 
lower   guide   bar   a   block    will    h;ive    to 


time  for  the  365  days  each  year — a 
pleasure  to  himself  and  a  money-maker 
for  the  company  employing  him, 

JaS.    Sl'ELLE.V. 


Large  2-8-0  for  the  B.,  R.  &  P. 

The  Buffalo,  Rochester  &  Pittsburgh 
Railway  purchased  not  long  ago  some 
heavy  consolidation  type  engines  from 
the  American  Locomotive  Company. 
These  2-8-0  machines  were  built  in  the 
Dunkirk   shops  of  the   company. 

The  engines  are  simple  with  21x28  in. 
cylinders,  57  in.  driving  wheels,  and 
the  calculated  tractive  power  is  about 
38,600  lbs.  The  rigid  wheel  base  is 
IS  ft.  9  ins.,  while  the  total  for  the 
engine  alone  is  24  ft.  6  ins.  The  total 
weight  of  the  engine  in  working  order 
is  186,000  lbs.,  and  out  of  this,  the  driv- 


thc  main  crank  pin.  The  connecting 
rod  is  of  I-scction. 

The  boiler  is  an  extended  wagon  top 
one  with  the  second  as  the  taper 
course.  The  first  ring  is  70 1/16  ins. 
diameter,  showing  that  the  boiler  is  of 
large  capacity.  A  pressure  of  210  lbs. 
per  square  inch  is  carried,  and  there 
are  354  tubes  2  ins.  in  diameter  and  14 
ft.  6J^  ins.  long.  These  tubes  furnish 
2,672.7  sq.  ft.  of  heating  surface,  and 
with  the  175.8  of  the  fire  box,  the  total 
comes  up  to  2,848!/2  sq,  ft.  The  grate 
area  is  54.43  sq.  ft.  The  fire  box  ex- 
tends out  over  the  wheels,  being  74 
ins.  wide.     It  is  108  ins.  long. 

The  tender  frame  is  made  of  13-in, 
channels.  The  tank  with  its  water  bot- 
tom will  hold  6,000  U.  S.  gallons,  and 
12  tons  of  coal.  The  total  wheel  base 
of  engine  and  tender  is  51  ft.  6  ins.  and 
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be  applied  to  the  crank  pin  to  hold 
main  connection  brass  in  its  place,  and 
in  all  probability  this  block  would  not 
clear  the  butt  end  of  the  main  rod. 
From  a  practical  viewpoint  this  is  not 
the  best  course  to  pursue.  Instead  I 
could  recommended  to  leave  the  rod 
connected  and  remove  the  forward 
cylinder  head;  the  cylinder  can  be  lu- 
bricated as  in  the  previous  case,  thus 
saving  labor  to  the  engine  crew  with 
the  disabled  engine  in  removing  the 
rod,  and  also  saving  the  shop  force  in 
replacing  the  rod,  and  having  to  re- 
place the  liners,  etc. 

The  locomotive  engineer  in  these 
later  days  who  keeps  his  ready  reck- 
oner under  his  hat  is  the  fellow  that  is 
heard  of  the  least  while  getting  over 
the   road,  and   makes   the   best   average 


ing  wheels  carry  166,000  lbs.,  thus  20,000 
lbs.  weight  rests  on  the  pony  wheels. 

The  main  drivers  are  the  third  pair, 
thus  giving  a  long  connecting  rod. 
The  eccentrics  are  carried  on  the  main 
driving  axle  and  direct  motion  actuates 
the  piston  valves.  The  valves  have  a 
travel  of  Sf^  ins.  and  the  lap  on  the 
steam  side  amounts  to  I  in.  All  the 
wheels  under  this  engine  are  flanged, 
and  the  equalizing  is  arranged  so  that 
the  pony  and  the  first  pair  of  drivers 
are  equlized  together  and  the  three  re- 
maining pairs  of  drivers  are  equalized 
together  with  springs  between  the 
frame  bars  while  driving  box  equalizers 
connect  them.  The  side  rods  are  flat, 
solid  bars  of  heavier  section  in  the  mid- 
dle, and  they  are  jointed  in  front  of  the 
crank  pin  of  the  second  pair  and  behind 


the  total  weight  of  engine  and  tender 
is  311,000  lbs.  A  few  of  the  principal 
dimensions  are  appended  for  reference 
as  follows : 

Axles — Driving  journals,  main,  9H3CI1  ins.;  oth- 
ers, 8^x11  ins.;  engine  truck  journals,  diam- 
eter, 6  ins.;  length,  12  ins.;  tender  truck 
journals,  diameter,  5  ins.;  length,  9  ins. 

Fire  Box — Thickness  of  crown,  %  in.;  tube,  % 
in.;  sides,  %  in.;  back,  %  in.;  water  space, 
front,  4  ins.;  sides,  4  ins.;  back,  4  ins. 

Crown   Staying — Radial,   I   in. 

Engine  Truck — Swiveling  and  swing. 

Piston — Rod  diameter,  4  ins. ;  piston  packing, 
snap  rings. 

Wheels — Engine  truck,  diameter,  30H  ins. ;  ten- 
der truck,   diameter,   33  ins. 


The  L'nion  Pacific  people  are  experi- 
menting with  gasoline  motors  for  use 
on  the  branch  lines  in  the  sparsely  pop- 
ulated regions  of  Nebraska  and  Kansas. 
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A  Wonderful  Gas  Locomotive. 
A  story  comes  to  us  by  the  way  of 
Chicago  of  a  wonderful  gas  locomotive, 
ordered  by  the  Southern  Pacific  Com- 
pany, which  is  reoorted  to  be  capable  of 
running  three  thousand  miles  without 
stopping,  at  the  rate  of  100  miles  an 
hour  or  more.  The  motive  power  is  a 
four-cycle  gas  engine  possessing  some 
valuable  peculiarities  that  no  other  en- 
gine possesses.  We  fear  that  the  prom- 
ises on  which  this  engine  was  built  are 
figments  of  a  fertile  imagination,  ac- 
customed more  to  air  and  wind  ihan 
to  the  substantial  materials  employed 
in  building  even  gas  engines.  Some  of 
the  advocates  of  gas  engines  for  high- 
speed transportation  appear  to  be 
capable  of  rivaling  electrical  advocates, 
when  boasting  of  what  they  will  do. 
Our  readers  will  soon  learn  particulars 
when  the  Southern  Pacific  deserts  the 
old  reliable  steam  locomotive  for 
strange  substitutes  of  unknown  virtue. 


Timely    Assistance    Appreciated. 

Some  time  ago  the  Boston  &  Maine 
were  unfortunate  enough  to  have  a 
serious  accident  to  their  Sunrise  Ex- 
press, and  very  effective  help  was  ren- 
dered to  the  injured  by  the  students 
of  the  New  Hampshire  College. 

Mr.  Lucius  Tuttle,  president  of  the 
B.  &  M.,  has  acknowledged  the  obliga- 
tion his  road  was  under  in  a  very 
gracious  and  substantial  manner.  He 
recently  sent  a  check  for  $1,000 
to  President  Gibbs,  of  the  college,  to 
add  to  the  fund  of  the  students'  socie- 
ties, and  to  be  otherwise  disposed  of 
for- the  benefit  of  the  boys  as  Mr.  Gibbs 
may  see  fit.  The  letter  accompanying 
the  check  expressed  the  high  apprecia- 
tion in  which  the  valuable  services  of 
the  college  staff  and  students  are  held 
by   the   railroad   officials. 


How  Engineers  Find  Bearings  In  a  Fog 

"When  I  was  a  guard,"  said  Mr. 
Richard  Bell,  M.P.,  recently,  "I  could 
sit  in  my  van  with  my  eyes  shut  and 
tell  where  the  train  was  at  any  mo- 
ment. Working  one  section  continu- 
ously one  gets  to  learn  the  rhythmic 
song  of  the  road  and  how  it  varies  at 
each  signal  box,  station,  curve,  gradient, 
tunnel   and   bridge. 

"The  sixth  sense,  which  is  more  than 
mere  hearing,  is  of  the  utmost  value 
to  a  driver  during  fog.  Denied  the 
use  of  his  eyes,  he  still  does  not  'lose 
his  way'  when  he  is  on  a  familiar  road. 

"A  driver  cannot  learn  a  new  road 
when  he  is  stoking,  which  should  oc- 
cupy all  his  time.  He  should  always  be 
allowed  to  travel  as  third  man  on  the 
footplate,  unfettered  by  work,  and  in 
two  or  three  days,  by  keeping  his  eyes 
and  ears  open,  he  would  learn  the  road." 
• — London  Dailv  Mail. 


Power   Plant   Equipments. 

The  W'estinghouse  Electric  &  Manu- 
facturing Company  are  building  for 
the  People's  Power  Company,  of  Mo- 
line,  111.,  two  engine  type  generators  to 
be  installed  in  their  power  station.  The 
company  is  an  old  one  in  that  section 
of  the  country,  ?nd  has  built  up  an  ex- 
tensive business  in  lighting  and  power 
work.  The  addition  to  their  present 
equipment  will  be  a  1,100  kilowatt,  2- 
phase  alternator  of  the' revolving  field 
type,  operating  at  2,400  and  4,800  volts, 
and  a  600  kilowatt,  600  volt,  direct- 
current  machine.  The  alternating  cur- 
rent generator  is  a  duplicate  of  a  ma- 
chine which  the  company  put  into  ser- 
vice about  a  year  ago. 

An  order  for  three  300  kilowatt,  al- 
ternating current  generators  has  also 
been  placed  with  the  Westinghouse 
Company  by  the  Barber  Lumber  Com- 
pany, of  Boise,  Idaho.  These  machines 
will  generate  current  at  440  volts, 
which  will  be  transformed  to  23,000 
volts  for  transmission.  The  necessary 
transformers,  switchboards  and  light- 
ning arresters  are  included  in  the  ap- 
paratus to  be  furnished. 


is  worse  than  useless  and  invites  dis- 
aster, but  to  the  well-trained  engineer 
a  signal  out  of  order  means  a  notice 
to   stop. 


Railway    Travel    in    France. 

On  the  principal  railways  of  France 
the  traveler  finds  his  train  keeping  to 
the  left  hand  set  of  rails.  This  is  what 
he  is  used  to  in  England;  but  when  he 
emerges  from  the  station  and  takes  a 
tram  car  or  cab  he  finds  his  vehicle  and 
all  others  inclining  to  the  right.  When 
he  comes  into  Germany  he  finds  trains 
rigidly  keepirrg  to  the  right  like  road 
vehicles.  Why  is'  the  difference,  asks 
an  English  traveler.  In  France  the  rail- 
way was  not  developed  from  the  col- 
liery tramway  as  this  had  been  from  the 
plank  road,  but  was  imported  from  Eng- 
land, and  with  it  the  left-hand  direction. 
Once  settled  the  railways  have  stayed  so 
— with  a  flavor  of  the  exotic  about  them 
still.— AT.    y.   Globe. 


Collision  on  Track  Protected  by  Block 
Signals, 

A  tail-end  collision  on  a  track  pro- 
tected by  block  signals  is  something 
that  calls  for  explanations.  Among 
the  records  of  recent  railway  accidents 
we  find  that  a  mail  train  consisting  of 
a  locomotive  and  two  cars,  on  the  New 
York,  New  Haven  &  Hartford  Rail- 
road smashed  into  the  rear  of  a  freight 
train  near  Milford,  Conn.,  doing  con- 
siderable damage.  Among  railroad 
men,  after  the  wreck,  there  was  a  dif- 
ference of  opinion  as  to  whether  the 
mail  train  ran  by  a  block  signal  set 
against  it  or  whether  the  signal  failed 
to  work  properly.  It  was  said  that  the 
cautionary  signal  had  not  been  in  per- 
fect order  lately. 

A   block   signal   not   in   perfect   order 


Railway   Train   on    Dinner   Table. 

When  Andrew  Carnegie  was  a  guest 
at  a  "steel"  dinner  not  long  ago,  min- 
iature crucibles  and  implements  used 
in  engineering  works  were  utilized 
during  the  service  of  the  meal  both  as 
practical  aids  and  as  appropriate  or- 
naments. 

England  has  added  a  few  features  to 
odd  dinners,  which  surpasses  anything 
done  in  America.  Messrs.  Armstrong, 
Whitworth  &  Co.  have  built  a  small 
train  especially  for  a  millionaire,  to 
take  around  decanters  and  cigars  after 
dinner. 

The  little  engine,  over  which  two 
dolls  in  blue  overalls  preside,  is  con- 
structed of  silver-plated  copper  in  min- 
iature reproduction  of  a  Great  West- 
ern locomotive.  The  tender  is  stacked 
with  coal  from  the  millionaire's  own 
coal   mine. 

When  the  millionaire  touches  a  but- 
ton the  train  starts.  It  runs  quite 
slowly  round  the  track,  and  when  a 
guest  picks  up  a  decanter  the  current  is 
broken,  and  the  train  stops  till  he  re- 
places it.  The  total  length  of  the 
train,  which  is  driven  by  electricity,  is 
more  than  five  feet,  and  the  track  is 
constructed  for  a  twenty-foot  table. — 
London  Express. 


New  !.  anta  Fe   Equipment. 

An  order  for  some  new  equipment 
was  placed  the  other  day  by  the  Santa 
Fe.  It  comprises  75  locomotives,  S,300 
freight  cars  and  60  passenger  coaches, 
and  postal  cars,  all  to  be  delivered 
within  the  next  four  months.  Fifteen 
of  the  new  engines  are  Atlantic  type 
balanced  compounds,  thirty  Pacific  type 
balanced  compounds,  and  thirty  Santa 
Fe  type.  This  big  expense,  aggre- 
gating more  than  $5,000,000,  is  incurred 
in  order  that  growing  traffic  ma}'  be 
promptly   handled. 


The  annual  convention  of  the  In- 
ternational Master  Boilermakers'  Asso- 
ciation will  be  held  in  the  city  of  Buf- 
falo, beginning  May  16  next.  The  Hotel 
Brozel  has  been  chosen  as  head- 
quarters. Messrs.  E.  J.  Hennesy  and 
J.  McAlister  are  in  charge  of  the  ar- 
rangements. 


It  is  reported  that  negotiations  are 
pending  between  the  Chesapeake  & 
Ohio  and  the  Baltimore  &  Ohio  for  the 
acquisition  by  the  former  of  the  Val- 
ley, which  will  thereafter  be  operated 
exclusively  by  the  Chesapeake  &  Ohio. 
The  people  of  Staunton,  Va.,  do  not 
take  kindly  to  the  plan. 
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Renumbering  on  the  Pennsylvania. 

Tlic  IViuisylvaiiia  has  arranK'-il  a 
3.  scheme  of  renumbering  their  freight 
<ars  by  which  certain  blocks  of  num- 
bers will  be  assigned  to  certain  classes 
of  cars,  so  hat  when  a  car  number  is 
given  those  concerned  will  be  able  to 
know  from  the  number  whether  tlic  car 
is  a  box,  a  flat,  or  a  gondola,  and 
whether  made  of  steel  or  of  wood  or  of 
•steel  and  wood  combined.  The  freight 
cars  will  run  from  i  to  999999-  The 
•eastern  end  has  from  i  to  500000  and 
Lines  West  from  500000  to  999999-  I" 
these  ranges  of  numbers  different  class- 
■es  will  have  certain  blocks  of  figures 
assigned  so  tliat  a  car  number  given, 
it  will,  for  example,  be  at  once  possible 
to  say  that  car  is  a  high-side  steel  Iiop- 
pcr  gondola,  belonging  to  Lines  West. 
The  numbering  of  the  enormous  freight 
equipment  of  this  road  will  probably  oc- 
cupy about  a  year. 


The  Locomotive  Publishing  Com- 
pany, Ltd.,  of  3.  Amen  Co'ner,  Pater- 
noster Row,  London,  have  recently  is- 
sued a  locomotive  chart  on  the  same 
lines  as  our  transparency  of  the  famous 
Engine  999  and  our  Educational  Chart 
No.  7,  which  is  a  reproduction  of  a 
modern  Pennsylvania  Lines  4-4-2  en- 
gine. The  transparency  got  out  by  our 
English  contemporary  is  on  plate  pa- 
per and  is  20x13  ins.  in  size.  It  repre- 
sents an  up-to-date  British  Atlantic  type 
express  engine  with  every  detail  number- 
ed and  named.  Price,  one  shilling, 
or,  post  free  in  roller  to  prevent  crush- 
ing, one  shilling  and  three  pence,  or, 
as  our  cousins  across  the  water  would 
say,  "one  and  three."  We  do  not 
handle  this  chart,  so  that  those  of  our 
readers  who  would  like  to  have  one 
should  write  direct,  using  the  address 
given  above. 


His  asMslajil  instantly  took  refuge  in 
lln'  iillice,  barricaded  the  doors  and 
wired  for  instructions  to  the  nearest 
iDwn.  Imagine  the  amazement  of  the 
operator  at  the  other  end  of  the  line 
to  receive  the  following  dispatch : 
"Tiger  on  platform  eating  station  mas- 
ter.    Please  wire  instructions." 


Facing  Attachment  for  a  Drill  Press. 

By  an  easily  applied  and  easily  re- 
moved shop  appliance,  a  drill  press  in 
the     I'.ufifalo,    Rochester    &    Pittsburgh 


.SFr»f<»i  „/ 


There  is  an  impression  among  many 
railway  men  that  roller  bearings  while 
-theoretically  oflfering  a  minimum  of 
frictional  journal  resistance  were  not 
practicable  under  the  shocks  and  jars 
-of  car  operating.  We  find,  however, 
that  roller  bearings  are  quite  common 
in  street  car  service  and  now  the  To- 
ledo, Bowling  Green  &  Southern  Trac- 
tion Company,  that  operate  long  dis- 
tances, have  decided  to  equip  all  their 
•cars    with    roller    bearings. 


Jty.  i  Loco.  Eng. 


FACING     TOOL    ATTACHMENT     FOR 
ORDINARY     DRILL     PRESS. 

Railway  plant  at  McKees  Rocks,  Pa., 
can  be  made  to  face  off  the  ends  of 
driving  brasses  and  do  other  jobs  of  a 
similar  kind.  Our  illustration  shows 
what  is  really  a  clamp  fitted  on  the 
main  spindle  of  a  drill  press  and  tight- 
ly held  there.  The  clamp  device  has  a 
tool  holder  and  slide  on  the  other  side. 
The  clamp  is  sufficiently  deep  to  take 
firm  hold  and  it  stands  with  arm  at 
right  angles  to  the  spindle  when  tight- 
ened up. 

The  clamp  device  with  slide  and  tool 
revolves  with  the.  motion  of  the  drill 
press  spindle  and  at  each  revolution 
the  operator  in  charge  gives  the  hand 
wheel  on  the  end  of  the  slide  a  turn  and 
so  advances  the  tool  for  another  cut. 
This  is,  of  course,  done  without  stop- 
ping the  machine,  and  the  drill  press 
can  often  be  put  upon  this  and  similar 
work  when  it  would  otherwise  be 
standing  idle. 


Enlarged  Scope   of  a   Drill   Press. 

A  handy  rig  which,  if  you  like,  you 
may  call  a  boring  mill  attachment,  is 
used  when  occasion  requires  on  an  or- 
dinary drill  press  in  the  McKecs  Rocks 
shops  of  the  Pittsburgh  &  Lake  Erie 
Railroad. 

The  main  spindle  of  the  drill  press 
has  a  key-way  cut  clear  through  the 
socket  for  the  drill,  and  what  may  be 
called  a  cutter  bar  is  made  to  fit  the 
socket  in  the  main  spindle,  and  this 
cutter  bar  has  also  a  key-way  which 
when  in  position  registers  with  the  one 
through   the  main  spindle. 

The  upright  cutter-bar,  as  we  have 
called  it,  passes  through  a  hole  in  the 
table  of  the  drill  press,  and  as  it  is  a 
neat  fit  a  very  eflfective  guide  is  thus 
secured.  In  the  upper  enlarged  head 
of  the  cutter-bar  an  oblong  hole  is  cut 
which  carries  the  tool.  This  device  is 
useful  for  facing  off  or  boring  when 
that  kind  of  work  comes  along,  and 
with  the  assistance  of  this  home-made 
rig,  the  drill  press  turns  in  and  lends 
a  hand  at  the  kind  of  work  it  was  not 
originally  designed  for.  The  drill  press 
is   not  a  particularly  new  one,  but   its 


Rudyard  Kipling  has.  of  course,  done 
more  to  familiarize  the  world  with  In- 
dia than  anyone  else.  Here  is  an  in- 
cident which  Mr.  Kipling  tells  as  an  ac- 
tual event,  which  has  somehow  escaped 
finding  its  way  into  any  of  his  books. 
A  few  years  ago  the  native  station 
master  of  an  Indian  railway  station 
many  miles  from  any  city  was  at- 
tacked by  a  tiger  made  bold  by  hunger. 


.A  press  dispatch  from  Tulsa,  I.  T., 
says  that  the  St.  Louis  &  San  Francisco 
are  getting  ready  to  experiment  with 
the  oil  of  the  Tulsa  district  for  locomo- 
tive fuel,  and  are  equipping  a  number 
of  their  engines  as  oil  burners.  Tests 
of  the  oil  have  been  made  which  show 
it  to  be  of  superior  quality  as  a  fuel. 
It  is  said  that  the  base  of  the  Tulsa  oil 
makes  the  very  best  kind  of  steam 
fuel.  

The  working  force  of  the  Baldwin 
Locomotive  Works  has  been  increased 
to  13,500  men.  A  night  turn  of  about 
5.000  men  keeps  the  plant  in  operation 
from   nightfall   to   daylight. 


BORING    .ATTACHMENT     FOR    ORDINARY 
DRILL    PRESS. 


scope  of  operations  has  thus  been  en- 
larged and  it  bids  fair  to  hold  its  own 
with  other  tools  for  some  time  to  come. 


Pneumatic  hammers  were  recently 
introduced  into  the  boiler  shop  of  the 
Cooke  Locomotive  Works,  at  Pater- 
son,  N.  J.,  and  the  local  papers  have 
had  gushing  articles  describing  the  in- 
genious  novelty. 
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The    Promise    of    Steam    Superheaters. 

For  a  few  years  after  locomotives 
were  introduced  the  designers  and  pro- 
moters devoted  themselves  principally 
to  the  production  of  an  engine  that 
could  be  depended  upon  to  start  with 
a  train  and  take  it  to  the  terminus  with- 
out failure.  Reliability  was  of  the  first 
consideration,  just  as  the  same  senti- 
ment dominates  the  operating  of  auto- 
mobiles to-day.  When  the  time  came 
that  a  locomotive  could  be  depended 
upon  to  do  its  work  with  certainty, 
rain  or  shine,  considerations  of 
economy  began  to  intervene,  and  they 
have  been  in  evidence  ever  since.  At 
first  the  quantity  of  steam  necessary 
for  each  horse  power  of  work  was  re- 
garded as  of  secondary  importance;  the 
amount  of  fuel  required  to  generate  a 
cubic  foot  of  steam  was  not  thought  to 
be  worthy  of  serious  attention,  but  time, 
experience  and  familiarity  with  the 
practice  of  power  production  gradually 
changed  all  that.  The  information 
brought  to  us  by  memory,  reading  and 
observation  leaves  the  impression  that 
about  cverj'  ten  years  there  is  an  agita- 


tion in  favor  of  some  new  and  saving 
grace,  that  is  going  to  make  the  loco- 
motive less  wasteful  of  heat.  The  agita- 
tions have  been  something  like  re- 
ligious revivals — periodic  and  keenly  in- 
fectious. We  will  not  embarrass  people 
who  may  have  been  among  the  disap- 
pointed by  enumerating  the  panaceas 
that  have  failed.  Improvers,  looking 
for  something  new,  have  frequently 
been  in  the  position  of  Byron  when  he 
exclaimed  : 
"I  want  a  hero,  an  uncommon  want, 

When   every   month   and   year   bring 
forth  a  new  one. 
Till  after  cloying  the  gazettes  with  cant, 

The    age    discovers    he    was    not    the 
true  one." 

Tlie  last  period  of  revival  brought 
forth  the  compound  locomotive;  the 
present  time  of  travail  is  wrestling  over 
steam  superheaters.  As  in  religious  re- 
vivals, the  days  of  backsliding  leave 
some  seeds  that  bring  forth  fruits  meet 
for  repentance;  so  with  every  agita- 
tion for  locomotive  improvement  some 
benefit  remains  that  the  backsliding  did 
not  carry  away.  On  this  account  we 
welcome  the  movement  to  save  coal  by 
.superheating  the  steam. 

When  James  Watt,  the  celebrated  in- 
ventor, first  directed  his  fertile  mind 
to  the  problem  of  converting  the  energy 
of  fuel  into  work  through  the  medium 
of  boiled  water,  he  followed  the  prac- 
tical study  through  the  operation  of  an 
atmospheric  engine,  in  which  the  steam 
used  was  condensed  inside  of  the  work- 
ing cylinder  to  produce  a  vacuum.  Watt 
had  studied  the  various  manifestations 
of  heat  very  deeply,  before  he  began 
experimenting  with  the  steam  engine, 
and  he  soon  discovered  that  the  prac- 
tice of  cooling  the  cylinder  during  each 
stroke  was  responsible  for  immense 
waste  of  heat,  thence  of  fufl  and  power. 
As  his  experience  progressed  he  came 
to  the  decision  that  to  make  a  steam 
engine  work  within  the  range  of  prac- 
tical economy  it  was  necessary  to  main- 
tain the  cylinder  as  hot  as  the  steam 
that  entered  it.  That  led  to  the  inven- 
tion of  steam  jackets  and  other  pro 
visions  against  chilling  of  the  steam 
used  in  the  cylinder  to  perform  work; 
but  none  of  the  inventions  contrived 
for  this  purpose  proved  satislactory, 
and  it  was  left  for  Watt's  successor  to 
wrestle  with  the  problem  of  preventing 
the  steam  in  the  cylinder  from  con- 
densing before  exerting  its  energy. 
Keep  the  cylinder  as  hot  as  the  incom- 
ing steam  was  Watt's  famous  injunc- 
tion. He  did  not  succeed  in  doing  it 
himself,  but  he  impressed  upon  succeed- 
ing generations  of  engineers  the  high 
importance  of  preventing  cylinder  con- 
densation. A  lesson  which  experience 
and  much  misdirected  effort  brought 
was  that  there  is  no  practicable  way  of 
keeping  a  cylinder  as  hot  as  the  steam 


that  cnmes  from  the  boiler,  and  that 
other  means  must  be  resorted  to  as  a 
preventative  of  initial  condensation. 

We  do  not  remember  of  any  improve- 
ment on  the  steam  engine  tried  so  per- 
sistently as  inventions  intended  to  pre- 
vent cylinder  condensation.  The  first 
line  of  inventirin  was  in  the  shape  of 
steam  jackets,  which  were  produced  in 
a  great  variety  of  forms.  Some  nf  them 
worked  fairly  well,  but  others,  instead 
of  acting  as  heaters,  were  veritable  con- 
densers that  wasted  a  large  part  of  the 
incoming  steam  by  the  volume  of  cold 
water  left  in  them  through  faulty  de- 
sign or  defective  drainage. 

We  might  explain  for  the  benefit  of 
our  young  readers  that  steam  jacket- 
ing consists  of  heating  the  cylinders  by 
passing  hot  steam  from  the  boiler  into 
an  annular  space  cast  round  the  outside 
of  the  cylinder  barrel  and  into  the  cylin- 
der heads,  both  of  which  are  made  hol- 
low. Some  inventors,  whose  efforts  are 
known  even  to  young  readers,  have  been' 
foolish  enough  to  pass  exhaust  steam 
through  these  jacket  spaces,  and  the  ex- 
haust steam,  being  colder  than  the  in- 
coming steam,  acted  as  a  condensing 
medium. 

The  admitted  waste  in  the  cylinders 
through  steam  condensation  led  to  the 
introduction  of  compound  engines,  in 
which  the  range  of  temperature  in  twO' 
or  more  cylinders  was  much  smaller 
than  in  a  single  cylinder  where  steam 
was  used  expansively.  This  effected' 
some  improvements,  but  it  still  left 
much  to  be  desired  in  an  engine  that 
seldom  conveuts  into  work  more  than 
one-tenth  of  the  potential  energy  in  the 
fuel    used. 

With  all  the  most  improved  mechan- 
ical appliances  in  use  to  make  the  steam 
that  passes  from  the  boiler  perform  a 
maximum  of  work,  there  still  remains- 
immense  waste  of  heat  and  a  large  pro- 
portion of  the  waste  arises  from  the 
steam  turning  into  water  before  it  has- 
the  opportunity  to  perform  the  work 
of  pushing  the  piston.  As  saturated 
steam  is  always  at  the  dew  point,  ready 
to  become  water  at  the  least  loss  of 
heat,  that  process  of  condensation  is 
constantly  going  on  in  the  working  of  a. 
steam  engine,  and  the  loss  is  seldom' 
less  than  25  per  cent.  Compounding 
and  steam  jacketing  help  to  some  ex- 
tent, but  for  locomotives  their  benefit 
has  not  been  mucli  to  boast  about, 
especially  steam  jacketing,  which  has- 
generally  caused  more  loss  than  gain. 

As  soon  as  engineers  and  scientists 
began  to  realize  that  wasteful  condensa- 
tion occurred  while  steam  was  doing  its- 
work  in  driving  an  engine,  it  was 
natural  that  investigations  should  be 
conducted  with  the  possibility  of  put- 
ting extra  heat  into  the  steam  that 
would  hold  it  above  the  dew  point  until 
its  work  was  done.     That  such  a  thing: 
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could  be  done  was  soon  demonstrated, 
and  the  process  was  for  years  known  as 
surcharging  steam.  Various  processes 
were  employed  to  produce  superheating 
of  the  steam,  and  the  practice  became 
recognized  as  a  promising  method  of 
eflfecting  heat  economy.  In  1857  the 
.steamer  "Valetta"  was  equipped  with  a 
superheater  and  the  effects  carefully 
recorded.  A  steam  saving  of  20  per 
cent,  was  effected,  the  boiler  pressure 
being  20  pounds  to  the  square  inch^  a 
low  temperature  that  maintained  in- 
crease of  heat  without  involving  trouble 
with  the  lubricants. 

After  the  experience  with  the  "Val- 
etta" superheating  became  very  com- 
mon in  connection  with  marine  engines 
and  has  worked  quite  satisfactorily. 
The  best  results  have  been  obtained  by 
passing  the  steam,  on  its  way  from  the 
boiler  to  the  cylinders,  through  a  series 
of  tubes  placed  across  the  uptake  of 
the  boiler,  which  is  nearly  equivalent 
to  placing  a  similar  device  in  the  smoke 
box  of  a  locomotive.  The  superheater 
is  most  efficient  for  boilers  that  have  a 
tendency  to  prime  or  to  entrain  water 
with  the  steam,  for  it  generally  evap- 
orates that  water. 

The  introduction  of  superheaters  has 
been  hindered  by  the  use  of  lubricants 
that  were  destroyed  by  the  heat.  The 
use  of  mineral  oils  has  mitigated  that 
evil,  and  experience  in  lubricating  gas 
engines  has  brought  useful  knowledge 
that  is  overcoming  the  difficulties  in 
using  steam  of  abnormally  high  tem- 
perature. 

The  ideal  conditions  of  superheating 
steam  is  to  raise  the  temperature  suf- 
ficiently to  prevent  condensation  dur- 
ing expansion  and  exhaust.  Should  the 
superheating  be  in  excess  of  that 
amount  the  steam  will  not  begin  to 
condense  until  it  has  passed  out  of  the 
cylinder.  If  the  degree  of  superheating 
be  insufficient  to  keep  the  steam  from 
liquefaction,  benefit  will  be  derived  in 
proportion  to  the  amount  of  extra  heat 
imparted. 

Several  of  our  railway  companies  are 
experimenting  with  superheaters  on 
their  locomotives,  and  others  are  sitting 
on  the  fence  waiting  for  more  light. 
The  Schmidt  superheater,  which  has 
been  successfully  applied  to  fifty  or 
more  locomotives  belonging  to  the 
Prussian  State  Railways,  is  on  the 
American  market,  and  it  has  a  rival  in 
this  country  in  a  superheater  designed 
by  Mr,  F.  J.  Cole,  of  the  American 
Locomotive  Company.  The  likelihood 
is  that  a  great  many  locomotives  will 
be  equipped  with  one  of  these  super- 
heaters in  the  near  future,  and  if  they 
prove  popular  a  fertile  crop  of  new  ones 
may  be  expected  from  our  inventors. 

There  are  obvious  objections  to 
placing  in  the  smoke  box  of  a  locomo- 
tive the  mass  of  tubes  necessary  to  im- 


part extra  heat  to  the  great  volume  of 
steam  used  by  a  locomotive  doing  hard 
work.  The  experience  in  trying  to 
superheat  the  low  pressure  steam  of 
cross  compound  locomotives  does  not 
offer  much  encouragement  to  those 
who  purpose  superheating  the  steam 
passing  direct  from  the  boiler.  The 
temperature  of  steam  at  200  pQunds 
gauge  pressure  is  387  degrees  Fah., 
which  does  not  give  the  smoke  box 
gases  a  great  margin  to  act  upon. 
Steam  absorbs  heat  very  reluctantly, 
especially  after  it  becomes  a  perfect 
gas,  which  happens  with  less  than  20 
degrees  Fah.  of  superheating.  Thurs- 
ton mentions  a  case  where  500  degrees 
Fah.  was  required  to  give  50  degrees 
superheating  at  the  exhaust,  and  that 
100  Fah.  has  usually  been  considered  a 
practical  maximum  superheat.  If  the 
experimenters  with  locomotive  super- 
heaters can  obtain  one-quarter  of  that 
extra  heat  they  will  do  remarkably  well, 
and  their  apparatus  may  prove  the  most 
valuable  improvement  applied  to  rail- 
way motive  power  in  many  years.  We 
arc  moved,  however,  to  caution  our  rail- 
way friends  against  building  up  high 
hopes  on  the  reduction  of  operating  ex- 
penses to  be  achieved  by  the  use  of 
steam  superheaters. 


The  Interborough  Strike. 

A  fundamental  rule  of  the  Brotherhood 
of  Locomotive  Engineers  is  that  the 
organization  will  not  support  a  strike 
of  the  members  until  the  grand  officers 
have  exhausted  their  efforts  to  secure 
a  peaceful  settlement  of  grievances  or 
of  any  difficulty  that  may  arise  between 
members  and  their  employees.  There  has 
been  for  some  months  agitation  going  on 
among  the  motormen  of  the  Interbor- 
ough lines  of  New  York  against  the 
company  for  reputed  grievance,  the  dis- 
contentment having  been  voiced  by 
Jencks,  chief  of  division  105  of  the 
Brotherhood  of  Locomotive  Engineers, 
the  members  of  that  division  having  be- 
come motormen  when  the  change  was 
made  from  steam  to  electricity,  at  their 
old  pay  of  $3.50  a  day.  On  March  7,  at 
the  instigation  of  Jencks,  the  motcrmen 
went  out  on  strike  without  consulting 
with  the  heads  of  the  Brotherhood.  The 
company  employed  other  men  and  the 
strikers  were  beaten,  but  their  action 
caused  great  inconvenience  to  the 
people  of  New  York,  who  are  de- 
pendent upon  the  elevated  and  subway 
lines  for  transportation,  and  there  was 
very  decided  public  sentiment  against 
the  strikers. 

Grand  Chief  Stone  of  the  Brotherhood 
of  Locomotive  Engineers  visited  New 
York  several  days  after  it  had  com- 
menced and  investigated  the  strike.  On 
returning  to  the  headquarters  at  Cleve- 
land he  called  a  meeting  of  the  Grand 
Officers,  and  they  demanded  the  with- 


drawal of  the  charter  of  subdivision  105 
and  ordered  the  members  to  return  to 
work.  As  these  men  were  working  un- 
der a  three  years'  contract  begun  last 
September  which  had  been  violated,  they 
had  thrown  themselves  out  of  employ- 
ment, with  no  influence  to  help  their 
reinstatement.  The  likelihood  is  that 
most  of  them  will  be  taken  back,  but 
it  will  be  as  new  men  with  reduced  pay. 
Most  of  the  men  went  out  like  sheep 
to  the  slaughter  without  having  any  idea 
that  they  were  violating  the  rules  of 
their  brotherhood. 


Inspection  and  Repairs  to  Cars  at 
Outside  Terminals. 

The  committee  of  the  North-West 
Railway  Club,  who  have  been  in- 
structed to  investigate  the  method  of 
doing  inspection  and  car  repairs  at  out- 
side terminals,  do  not  mince  matters 
when  they  say  in  presenting  their  re- 
port, "The  inspection  of  cars  at  out- 
side terminals  is  neglected  on  all  the 
roads." 

That  is  a  strong  statement,  but  any- 
one reading  the  report  carefully  will 
be  inclined  to  believe  that  it  is  true. 
They  say  this  state  of  affairs  is  due  to 
several  causes,  among  which  are  the 
lack  of  adequate  time  for  the  inspec- 
tion of  trains,  owing  to  the  operating 
officials  being  desirous  of  getting  trains 
over  the  road  with  the  least  delay. 
This  is  made  worse  by  the  employment 
of  insufficient  help,  due  to  ideas  of 
economy  entertained  by  motive  power 
officers  and  to  the  class  of  help  so  occu- 
pied. 

The  committee  believes  that  more 
time  is  ultimately  lost  through  poor  in- 
spection than  is  gained  by  rushing 
things  through.  As  an  example  they 
point  to  the  effect  of  insuflScient  time 
for  inspection  on  a  train  where  journal 
boxes  need  attention.  When  rushed 
along  hot  boxes  result,  and  that  and 
loss  of  time  go  together,  and  more  ex- 
pense is  incurred  in  the  long  run.  De- 
fective draw  gear,  not  repaired  for  lack 
of  time,  means  road  failures  and  time 
lost  and  expense  produced,  due  to 
chaining  up,  or  the  direct  damage  of  a 
break-in-two. 

Insufficient  help  is  the  cry  at  almost 
all  outside  terminals  or  car  inter- 
change points,  and  necessary  work  is 
"slighted,"  as  the  men  call  it.  The 
low  grade  of  inspectors  often  em- 
ployed increases  the  trouble.  Where 
very  little  help  is  emploj'ed  it  should 
be  of  first-class  quality.  The  man  or 
rren  at  such  points  should  be  a  good 
combination  of  coach  cleaner,  car  in- 
spector and   repairer. 

Not  only  does  the  poorly  equipped 
outside  station  run  up  expense  which 
must  be  paid  for  by  the  issuance  of  de- 
fect cards,  and  delay  at  the  foreign  de- 
livery point,  but  it  reacts  on  the  cen- 
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tral  repair  points  by  causing  more 
work  to  be  done  there  by  the 
reception  of  defective  cars,  which 
grow  worse  in  the  trip  from 
the  outlying  to  the  central  repair 
point,  and  when  once  accepted  preclude 
the  collection  of  indemnity  by  reason 
of  the  absence  of  defect  cards  which 
should  have  been  demanded  at  the 
frontier  points.  The  augmented  re- 
pairs at  central  stations  still  further 
increase  the  congestion  of  traffic  and 
the  delay  to  freight. 

When    it    comes    to    passenger    cars, 
much   annoyance   is   caused   to   operat- 
ing and  mechanical  department  officials 
because  coaches  on  outside  runs,  where 
they  do  not  get  into   regular   cleaning 
terminals,  are  seldom  properly  cleaned 
or   cared   for.     Men   without    sufficient 
time  to  do  the  work  and  often  without 
proper  training  are  the  primary  cause 
of   the   trouble.     The   committee   sums 
up    the   needs   of   the   outside   terminal 
briefly  as  they  close  their  plain  spoken 
report  by  saying  that  such  repair  sta- 
tions   require,    first,    sufficient    time    to 
make    good    inspection;     second,     suf- 
ficient time  to  fully  make  the  necessary 
inspection;   and   third,    experienced   men 
to  do  the  work,  plus  modern  facilities 
for  accomplishing  the  same. 


Minimum  Thickness  of  Driving  Tires. 

An  important  factor  to  be  taken  into 
consideration  when  locomotive  driving 
tires    become    thin    and    work    loose    is 
that   the   brake   power   of   the   train    is 
considerably   reduced.     This   point  was 
recently   brought    out   by    Mr.    G.     H. 
Horton,   of   the    Soo     Line,    when    ad- 
dressing  the   members   of    the     North- 
West  Railway   Club.     When   a  tire  be- 
comes loose  it  is  necessary  to  cut  out 
the     driver     brake     on     some     train... 
This  is  a  most  serious  subtraction  from 
the  available  stopping  power.    These  re- 
marks apply  to  a  short  train  as  well  as  a 
long  one. 

The  subject  of  the  minimum  thickness 
of  driving  tires  applied  to  locomotives 
for  safety  and  economy  has  been  con- 
sidered in  some  way  by  the  mechanical 
department     on     all     railroads.       The 
speaker  cited  the  experience  of  his  road 
by  saying  that  tires  turned  over  to  less 
than     two     inches     often    result    m    a 
broken   wheel   center,   which   is  expen- 
sive to  replace.     In  every  case  but  one 
the    wheel    center    was    made    of    cast 
iron,  but  the  expense  was  the  same  as 
the   cast   iron  when   replaced   by   steel. 
The  only  exception  was  that  of  a  ten- 
wheel   passenger   engine   with   a  66  in. 
steel  driving  center,  having  96,000  lbs. 
on   the   drivers.     The   last  turning   left 
the  tires  iH  ins.  thick,  and  the  engine 
had  only  run  a  short  time  with  these 
tires  when  three   spokes  in   one   wheel 

broke. 

The  speaker  quoted  some  data  given 


him   by   Mr.   Geo.    M.    Emerson,   super- 
intendent of  motive  power  of  the  Great 
Northern    Railroad.      On    that    system 
engines   with    uo.ooo  lbs.   and   over,   on 
the   drivers,  have  the   driving  tires   re- 
moved when  they  will  not  turn  up   to 
exceed  2  ins.,  and  these  tires  are  made 
use    of    on    lighter    power.     The    same 
practice    prevails   with    freight   as    well 
as    passenger    engines.     There    are    on 
the  Great  Northern  four  sizes  of  wheel 
centers  in  use,  viz.,  42  ins.  for  switch- 
ers, 48  ins.  for  freight,  56  ins,  for  local 
passenger  and  66  ins.  for  heavy  passen- 
ger power.  Trouble  is  experienced  with 
66   in.    tires    when    they   are    less    than 
i^   ins.   thick   and  nothing  less  is   ap- 
plied to  these  engines.     On   the   other 
three    sizes,   tires   are   not   permitted   to 
go  below  iH  ins.    By  the  transfer  of  the 
tires    from   the    heavier    to    the   lighter 
class  of  power,  the  tires  can  be  worn 
to  the  limit. 

The  cost  of  removing  tires  depends 
largely  on  the  style  of  heater  used  and 
on  the  class  of  labor  employed  to  do 
the  work.  The  Great  Northern  ap- 
pear to  have  obtained  the  best  results 
from  a  crude  oil  heater.  It  takes  about 
30  minutes  to  heat  and  put  on  a  tire. 
The  men  who  do  this  work  are  what 
one  would  call  handy  men  and  helpers 
who  get  about  $1.75  Per  day. 

The  information  furnished  by  Mr. 
Benjamin,  master  mechanic  of  the  Chi- 
cago &  Northwestern,  to  the  speaker, 
was  to  the  efifect  that  the  C.  &  N.  W. 
considers  2  ins.  the  minimum  safe 
thickness  for  passenger  engines  and 
174  ins.  the  minimum  for  freight  en- 
gines without  reference  to  whether  the 
power  is  heavy  or  light  or  whether  the 
wheel  centers  are  large  or  small. 
The  cost  of  changing  the  tires  of  an 
eight-wheel  engine  is  $i3-5o,  and  the 
cost   of  shiming  up   one   tire  $1.75. 

Mr.  Maine,  master  mechanic  of  the 
Chicago,  Milwaukee  &  St.  Paul,  was 
quoted  as  saying  that  on  his  road  the 
minimum  safe  thickness  of  tires  for 
large  engines  is  1-13/16  ins.  and  1-5/16 
for  light  engines.  Passenger  and 
freight  engines  are  treated  alike  and 
large  and  small  wheel  centers  receive  the 
same  treatment.  Mr.  Maine  gave  the 
cost  of  changing  tires  on  an  eight-wheel 
engine  on  his  road  as  $424  when  in  the 
shop  for  repairs,  and  the  cost  of  shim- 
ing up  one  tire  as  53  cents. 

The  opinion  of  Mr.  Hunt,  assistant 
mechanical  superintendent  of  the  Erie, 
was  given  by  the  speaker.  Tires  for 
heavy  engines  should  not  be  turned 
to  less  than  2  ins.,  and  for  light  en- 
gines the  tires  should  not  go  below 
154  ins.  The  experience  of  the  Erie 
is  that  better  material  is  usually  found 
when  3  in.  tires  are  bought  in  prefer- 
ence to  3/2  in.  tires.  They  find  that 
as  a  3'/.  in.  tire  is  turned  down  the 
material    is   softer,   and   wear   is    faster 


and  they  flatten  quicker  than  3  i"-  ''res 
under  the  same  conditions. 


Book   Reviews. 

Cyclopedia  of  Applied  Electricity,  Pre- 
pared by  a  Corps  of  Experts,  Elec- 
trical Engineers  and  Designers. 
Publishers:  American  School  of  Cor- 
respondence, at  the  Armour  Institute 
of  Technology,  Chicago.  1905-  Price. 
$18.00. 

This  work  is  published  in  five  vol- 
umes and  contains  about  2,500  pages 
and  has  over  3,000  illustrations.  The 
book  appeals  to  electricians,  engineers, 
telephone  and  telegraph  operators,  en- 
gineering students,  and  to  any  person 
who  uses  electricity  for  any  purpose. 
It  is  not  addressed  to  the  technically 
educated  specialist  and  the  explana- 
tions and  descriptions  have  been  made 
as  simple  as  possible.  Higher  mathe- 
matics have  not  been  employed. 

The  five  volumes  of  which  the  cyclo- 
pedia is  composed  have  been  written 
with  the  object  of  producing  thorough- 
ly modern  text-books  on  the  subject, 
and  for  this  reason  great  care  has  been 
taken  to  select  practical  examples,  and 
each  volume  contains  a  list  of  review 
questions  which  are  intended  to  assist 
the  student  in  testing  his  knowledge  ■ 
of  the  subject  as  he  goes  along.  There 
is  a  subject  index  contained  in  the 
fifth  volume. 

Part  I  takes  up  the  elements  of  elec- 
tricity and  magnetism  and  contains  il- 
lustrations   and     explanations     of     the 
laws  which  govern  their  various  mani- 
festations,       tlectrical       wiring       and 
kindred   matters    follow,   these   are   suc- 
ceeded in  turn  by  a  chapter  on  the  elec- 
tric   telegraph    and    all     matters     con- 
nected  with   telegraphy   in    its    various 
forms.     Part   II   takes   up  the   dynamo 
and  electric  generators,  etc.     The  sec- 
ond   section    of   this     division     is     con- 
cerned with   the   different   types   of   di- 
rect    current    generators    as    made    by 
leading  American  firms.     Electric   mo- 
tors  in    shops   has   a   chapter   to   itself. 
Part  III  is  devoted  to  electric  lighting, 
electric   railways   and   the   operation   of 
electric  machinery  and  to  power  station 
design.      Power     supply     and     distribu- 
tion is  the  next  general  division  of  the 
subject  which  is   followed  by  a  chapter 
on  management  of  dynamo-electric  ma- 
chinery,  and    one     on     power    stations. 
Part  IV  discusses  very  fully  alternating 
currents    and    automatic     current     ma- 
chinery  and   allied    subjects.      Part    V 
deals   with    the   telephone.      Sound    is 
first  taken  up,  then  comes  primary  and 
storage  batteries.      Open-line    work   is 
considered,    the    placing     of    overhead 
wires  and  cables,  switchboards  and  de- 
tails connected  therewith,  maintenance, 
with  an  analysis  of  the  duties  of  each 
part    of   the   working   force    of   a    tele- 
phone    system.      The    automatic     tele- 
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phone  system  is  also  explained  and  il- 
lustrated. The  entire  work  forms  a 
valuable  addition  to  the  library  of  any 
student  in  the  wide  field  of  applied 
electricity. 

Elements  of  Mechanics,  by  Mansfield 
Merriman.  Publishers:  John  Wiley 
and  Sons.  New  York,  1905.  Price, 
$1.00. 

This  book  is  written  by  the  professor 
of  civil  engineering  in  Lehigh  Uni- 
versity and  is  practically  forty  lessons 
for  beginners  in  engineering.  It  con- 
tains 172  pages  and  is  illustrated  with 
about  142  line  drawings  or  diagrams. 
The  book  is  divided  into  seven  chap- 
ters, dealing  respectively  with  concur- 
rent forces,  parallel  forces,  center  of 
gravity,  resistance  and  work,  simple 
machines,  gravity  and  motion  and 
inertia  and  rotation.  There  is  an  ap- 
pendix containing  answers  to  problems, 
trigonometrical  functions,  and  an  in- 
dex. Each  of  the  chapters  is  divided 
into  five  or  more  sections  dealing  with 
matters  which  are  logically  related  to 
the  subjects  forming  the  captions  of 
the    chapters. 

We  are  told  in  the  preface  that  "to 
read  this  volume  with  interest  and 
profit  only  a  knowledge  of  plain  geom- 
etry, elementary  algebra  and  plain  trig- 
onometry is  required.  It  is  intended 
for  manual  training  schools,  freshman 
classes  in  engineering  colleges  and  for 
young  men  in  general  who  have  the 
preparation  just   indicated." 

Locomotive     Injectors,     by    "The    In- 
spector."    Publislied  by  the  Locomo- 
tive    Publishing     Company,     Limited, 
London.    1905.    Price,  $1.00. 
This  book  is  7^x5  ins.  and  contains 
56     pages.       It     is     clearly     illustrated 
throughout  and  is  intended  as  a  hand- 
book on  the  theory  and  application   of 
injectors    with     hints     on     repairs     and 
management  and  historical  notes. 

The  book  has  been  written  for  loco- 
motive men  and  stationary  boiler  at- 
tendants. The  subject  is  treated  with- 
out the  use  of  mathematics,  easily  un- 
derstood arithmetic  only  has  been 
used.  The  first  chapter  is  on  the 
theory  of  the  iniector.  The  second  is 
on  the  different  types  of  injectors, 
selection,  management  and  repairs. 
Chapter  three  contains  some  interesting 
historical   notes. 


International  Railway  Congress. 
It  is  expected  that  more  than  650 
railroad  presidents,  managers  and 
manufacturers  of  railroad  appliances 
will  be  present  at  the  meeting  of  the 
International  Congress  to  be  held  in 
the  city  of  Washington,  D.  C.  from 
May  3  to  the  14th.  That  number  have 
already  signified  their  intention  of 
being  present.  A  committee  composed 
of    Col.    W.    St.    John,    chairman,    and 


Messrs.  Geo.  S.  Fowler,  li.  F.  Pilscn, 
N.  C.  Dean  and  W.  R.  Gravenet  have 
been  appointed  a  Washington  bureau  to 
look  after  the  railroad  appliances  men 
who  may  come.  Three  meetings  are  to 
be  held  daily  in  the  two  banquet  halls 
of  the  New  Willard  and  the  Raleigh  to 
discuss'  problems  of  interest  to  railway 
men.  It  is  the  first  time  that  this  con- 
gress has  ever  met  in  the  United  States, 
and  the  indications  are  that  it  will  be 
one  of  the  best  meetings  ever  held. 


24x14  ins.,  suitable  for  framing.  It  is 
the  work  of  Mr.  Geo.  L.  Fowler,  of 
New  York,  and  is  worth  the  price,  25 
cents.  It  shows  what  a  thoroughly 
clean,  tidy  boiler  shop  looks  like,  and 
may,  therefore,  be  a  novelty  to  some 
steam  users  on  that  account.  The  chart 
can  be  procured  at  this  office. 


May   Railway   Conventions. 

Several  railway  conventions  will  be 
held  in  the  month  of  May.  May  3 
heads  the  list  with  the  International 
Railway  Congress  at  Washington,  D. 
C.  May  16  the  International  Railway 
Boilermakers'     Association     meets     at 


An  .Assemblyman  has  introduced  a  bill 
into  the  New  York  legislature  providing 
that  every  railroad  corporation  shall 
make  a  quarterly  inspection  of  all  loco- 
motive boilers,  under  a  penalty  of  $100 
for  each  violation.  The  bill  further  pro- 
vides for  the  appointment  of  a  Stale  in- 
spector of  locomotive  boilers  by  the  rail- 
road committee  at  a  salary  of  $3,000. 
This  bill  has  no  chance  of  becoming  a 
law  at  present,  hut  it  represents  a  grow- 


A     H.\RD     WORKER     FOR     THE     C,  ST    P..  M.  &   O 


Buffalo.  On  May  17  the  Association  of 
Railway  Telegraph  Superintendents 
meets  at  Chattanooga,  Tenn.;  also  on 
the  same  date  the  Freight  Claim  .As- 
sociation meets  in  Philadelphia,  and  on 
May  22  the  Railway  Storekeepers'  As- 
sociation meets  in  Chicago. 


ing  sentiment  in  favor  of  better  super- 
vision of  locomotive  boilers  which  will 
cause  legislative  action,  if  boiler  ex- 
plosions continue  to  be  so  numerous. 


An  educational  chart  of  a  modern 
boiler  room  has  just  been  published  by 
the  Norman  W.  Henley  Publishing 
Company,  of  New  York.  It  is  a  clearly 
and  very  accurately  drawn  view  of  the 
interior  and  shows  in  isometric  per- 
spective all  the  mechanisms  which  are 
found  in  such  a  place.  The  equipment 
consists  of  water  tube  boilers,  ordinary 
grates,  mechanical  stokers,  feed  water 
heaters  and  pumps.  The  various  parts 
and  appliances  are  exhibited  as  broken 
or  with  parts  removed  so  that  the  in- 
ternal construction  is  fully  revealed. 
Each  part  is  numbered  and  the  name 
is  printed  in  the  margin.  The  chart  is 
printed   on    plate   paper    and    is    about 


The  result  of  the  letter  ballot  sent 
out  for  the  next  place  of  meeting  of 
the  Traveling  Engineers'  Association 
resulted  in  Detroit,  Mich.,  getting  the 
majority  of  all  the  ballots  cast.  The 
president  of  the  association  has  ap- 
pointed the  following  gentlemen  on  the 
committee  of  arrangements  for  the 
next  annual  meeting,  viz.,  Messrs. 
David  Meadows.  Chairman,  A.  D. 
Homard,  W.  T.  Simpson,  R.  E.  Webb, 
John  McManamy.  The  meeting  will 
take  place  in   September. 


The  North  British  Locomotive  Co. 
recently  secured  an  order  for  eighteen 
locomotives  from  the  Japanese  govern- 
ment. They  will  be  built  at  the  Hyde 
Park  works.  Springburn.  Glasgow.  Scot- 
land. 
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Injunction     Against     Expulsion     of     a 
Brotherhood  Man. 

The  appellate  division  of  the  Circuit 
Court,  sitting  at  Schenectady,  N.  Y., 
last  month  rendered  a  decision  of  un- 
usual interest  to  Brotherhood  men;  it 
was  that  of  Alden  W.  Young,  respon- 
dent, against  Maurice  Barry,  as  Chief 
Engineer,  subdivision  152  of  the  Broth- 
erhood of  Locomotive  Engineers. 

The  plaintiff  fives  in  Oswego  and  was 
adjudged  guilty  of  violating  one  of  the 
Brotherhood's  rules  in  writing  to  the 
superintendent  of  the  motive  power  de- 
partment of  a  railroad,  suggesting  as- 
signment of  certain  "runs"  to  engineers 
on  the  Northern  division.  Refusing  to 
be  disciplined  without  being  heard  he 
took  the  matter  into  the  courts,  where 
the  defendent  union  official  was  en- 
joined,  as    were   all   members   of   subdi- 


road  shops,  and  the  idea  is  commended 
to  the  consideration  of  our  readers. 
Air  filers  for  particular  kinds  of  work 
may  yet  fill  a  long-felt  want. 


the  fire  box.  The  hollow  bolt  being 
rolled  hollow,  its  strength  is  increased 
and  it  is  uniform  and  the  bolt  is  flexi- 
ble." 


Air  Openings  Under  Locomotive 
Grates. 

At  a  recent  meeting  of  the  North- 
western Railway  Club  it  was  stated  that 
as  design  follows  design  in  modern  lo- 
comotive building,  the  tendency  is  to 
reduce  the  damper  openings,  and  that 
on  some  of  the  more  recently  built  en- 
gines the  damper  opening  was  simply 
too  small.  Where  this  state  of  afTairs 
exists  there  is  a  considerable  loss  of 
heat  which  means  the  very  expensive 
burning  of  fuel. 

The  subject  is  certainly  important  and 
it  has  moved  a  well-known  manufactur- 
er of  staybolts  to  here  add  his  quota  to 


CHICAGO     SAND     RAMMER     AS     USED     FOR     FILING     SLOTS     IN     ARMATURES. 


vision  152,  from  troubling  or  expelling 
him.  In  this  decision  the  court  unan- 
imously continues  the  injunction. 


Quick  Filing  by  Air. 

A  novel  and  very  useful  method  of 
using  one  of  the  Chicago  Pneumatic 
Company's  sand  rammers  is  shown  in 
our  illustration.  The  sand  rammer  is 
usually  employed  in  the  foundry  and 
is  for  all  practical  purposes  a  good- 
sized  pneumatic  hammer. 

In  the  illustration  which  we  show, 
a  spindle  is  placed  in  a  lathe  from 
which  the  turning  mechanism  has  been 
removed,  and  on  this  spindle  is  keyed 
the  armature  of  an  electric  motor.  The 
sand  rammer,  which  is  a  i54x7-in. 
pneumatic  device,  was  used  because  of 
its  length  of  stroke.  It  is  pivoted  in 
a  holder  clamped  to  the  bed  of  the 
now  dismantled  lathe.  It  is  balanced 
so  that  the  file  which  it  carries  will 
feed  into  the  slots  by  its  own   weight. 

When  the  workman  presses  the  but- 
ton in  the  rammer  handle  the  mechan- 
ism does  the  rest,  and  it  is  said  to  equal 
the  performance  of  five  good  hand  file 
men  each  day.  There  seems  to  be  no 
reason  to  suppose  that  this  rapid  filing 
method  should  not  have  other  applica- 
tions to  the  work  usually  done  in  rail- 


the  discussion  of  the  subject  which  was 
started  at  the  club  meeting.     He  says: 

"For  perfect  combustion  it  requires  8 
lbs.  of  oxygen  for  every  pound  of  hy- 
drogen and  2^  lbs.  of  oxygen  for  every 
pound  of  carbon.  With  the  dampers  of 
a  modern  locomotive  as  now  construct- 
ed, how  is  perfect  combustion  to  be 
attained?  By  staying  the  fire  box  with 
hollow  stays  with  an  inside  diameter 
of  ]/s  in.  and  not  over  3/16  in.  You  can- 
not get  sufficient  air  through  the  grates 
and  you  dare  not  have  the  air  in  ex- 
cessive volume  over  the  fire  bed,  but 
to  the  extent  that  you  can  get  air 
through  1,000  or  more  hollow  staybolts 
with  %  in.  holes,  whether  sufficient  or 
not  for  perfect  combustion,  you  will  have 
enough  oxygen  by  its  union  with  the 
combustible  gases  in  the  fire  box  to  pay 
for  the  hollow  staybolts  several  times 
over.  As  the  air  passes  through  the 
hollow  staybolts  the  risk  of  burning  is 
decreased,  expansion  of  the  bolt  is 
lessened  and  the  cracking  of  the 
sheets  from  antagonism  is  made 
nil.  Furthermore,  the  exhaust  of 
the  locomotive  drawing  a  current  of 
air  through  the  hollow  bolts  keeps  the 
hole  open  r.nd  thereby  presents  a  double 
opportunity  for  the  detection  of  break- 
age, both   inside  as   well  as  outside   of 


Bordo  Valves. 

The  Bordo  valves  are  primarily  in- 
tended as  blow-ofif  valves  on  boilers, 
where  they  have  proved  most  effective 
and  lasting.  A  casing  of  non-corrosive 
composition  separates  the  plug  from 
the  body,  which  prevents  the  valve 
from  sticking. 

The  valve  is  operated  with  a  wrench 
on  the  square  of  the  plug.  The  lift- 
ing gland  when  adjusted  is  permanent- 
ly fixed  by  a  lock-nut.  By  releasing 
lock-nut,  and  turning  the  gland  to  the 
left,  the  plug  is  lifted  so  that  it  can 
be  made  to  turn  easily  at  all  times. 
When  the  lock-nut  is  moved  up,  a  lift- 
ing cam,  which  couples  the  packing 
gland  to  the  plug  can  be  pulled  out, 
and  the  gland  is  then  free  to  be  re- 
moved for  repacking,  which  feature 
has  been  found  to  be  very  desirable 
when  the  locomotive  blow-off  needs 
repairs,  and  the  work  may  be  done  in 
a  very  short  time. 

For  locomotive  blow-ofT  the  valve  is 
made  of  new  copper  and  tin  only,  in  or- 
der to  secure  strength  and  durability, 
and  very  satisfactory  results  have  been 
obtained. 

Many  railroads  have  tested  this  de- 
vice within  the  past  five  years,  and 
't  has  been  adopted  as  standard  on  the 
largest  railway  system  in  the  United 
States. 

This   fact   should   commend   itself  to 


BORDO     PLUG     VALVE. 

those  experiencing  trouble  with  leaky 
blow-oflf  valves,  caused  by  bad  water 
or  scale  formation.  In  the  Bordo  lo- 
comotive plug  valve  this  trouble  has 
been  obviated.  The  makers  guarantee 
every  locomotive  blow-off  valve  by  fur- 
nishing one  for  test,  in  order  to  prove 
their  claims.  Further  information  can 
be  gained  by  addressing  the  L.  J.  Bordo 
Company,   Philadelphia,  Pa. 
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Our  Correspondence  School. 

In  this  department  we  propose  giving  the  information  that  will  enable  trainmen  to  pasa  the  examination!  they  are  lubjected  to  before  being  pro- 
moted. If  any  of  our  atudenta  fail  to  underatand  any  part  of  the  instruction!,  we  will  gladly  try  to  make  them  plainer  if  they  write  to  ua- 
When  a  student  wishes  to  receive  a  private  answer,  he  ia  reminded  that  it  ia  usual  to  send  a  stamped  envelope  for  the  return  letter.  W« 
will  be  glad  to  answer  any  question  relating  to  railway  matters,  but  prefer  that  they  be  auitable  for  our  question  and  answer  department. 

All  letters  intended  for  Our  Correspondence  School  ought  to  be  addressed  to  Department  B. 


This  Month's  Lesson. 

We  have  taken  up  the  subject  of  com- 
pound locomotives  in  this  lesson,  and  it 
will  be  found  that  Mr.  Baker  has  made 
the  answers  remarkably  plain.  Com- 
pound locomotives  are  not  so  much  in 
evidence  as  they  were  a  few  years  ago; 
but  that  form  of  engine  has  come  to 
stay,  and  the  cngineman  wishing  to  be 
abreast  of  the  times,  ought  to  give  the 
lesson  careful  attention.  Air  brakes  will 
be  dealt  with  next  and  Mr.  Nellis  is  pre- 
paring answers  that  will  in  themselves 
make  a  first  class  hand  book  on  all  points 
relating  to  air  brake  operating. 

We  are  already  receiving  good  ac- 
counts of  the  benefit  that  our  educa- 
tional course  is  bringing  to  men  who 
have  to  pass  the  ordeal  of  an  examin- 
ation before  being  promoted.  We  cau- 
tion all  concerned  against  the  tendency 
to  delay  study  until  the  time  for  exam- 
ination is  approaching.  Procrastination 
is  the  thief  of  time. 


Questions  and  Answers  on  Compound 
Locomotives. 

1.  Wherein  do  compound  locomo- 
tives differ  from  ordinary  or  simple  en- 
gines? A. — Compound  locomotives  dif- 
fer from  the  ordinary  type  in  that  a 
simple  engine  has  but  one  set  of  cylin- 
ders of  the  same  diameter  and  uses  the 
steam  but  once,  while  a  compound  or 
double  expansion  engine  has  either  two 
or  four  cylinders  of  varying  diameters, 
and  the  steam,  after  passing  through 
the  first  set  and  losing  part  of  its 
energy,  passes  into  the  second  set  of 
cylinders,  where  a  certain  amount  of 
its  remaining  energy  is  used. 

(The  difference  between  the  two 
types  would  be  plainer  to  the  student 
if  the  first  builders  of  compounds  had 
used  the  phrase  "double  expansion"  in- 
stead of  "compound.") 

2.  Why  is  one  cylinder  on  a  com- 
pound locomotive  called  the  high-pres- 
sure cylinder  and  the  other  one  the 
low-pressure  cylinder?  A. — Because 
the  high-pressure  cylinder  takes  its 
steam  directly  from  the  boiler  at  nearly 
initial  boiler  pressure,  while  the  low- 
pressure  cylinder,  under  ordinary  con- 
ditions, receives  the  steam  from  the 
high-pressure  cylinder  only  and  at  a 
greatly  reduced  pressure. 

3.  What  is  the  principal  advantage 
claimed  for  compound  locomotives?  A. 
— Economy  in  the  consumption  of  fuel 
and    water.      A    compound    engine    in 


good  order  and  properly  operated  does 
more  work  with  a  given  volume  of 
steam  than  a  simple  engine. 

4.  In  the  Sclienectady  two-cylinder 
compound  what  is  the  duty  of  the  oil 
dash  pot?  A.— The  duty  of  the  oil  dash 
pot  in  the  Schenectady  compound  is  to 
insure  a  steady  movement  of  the  valve 
without  shock. 

5.  Is  it  necessary  to  know  that  the 
oil  dash  pot  contains  sufficient  oil,  and 
why?  A. — The  oil  dash  pot  should  be 
kept  full  of  engine  oil  to  prevent  in- 
tercepting valve  from  slamming.  Failure 
or  breakage  of  intercepting  valve  can 
nearly  always  be  traced  to  lack  of  oil 
in  dash  pot. 

6.  Iixplain  how  a  Schenectady  two- 
cylinder  compound  may  be  operated  as 
a  simple  engine?  A. — To  operate  the 
Schenectady  compound  (two-cylinder) 
as  a  simpl?  engine,  the  handle  of  the 
three-way  cock  in  the  cab  is  moved  by 
the  engineer  so  as  to  admit  either  air 
or  steam  pressure  into  the  pipe  which 
connects  with  one  end  of  the  separate 
exhaust  valve  chamber,  forcing  the  sep- 
arate exhaust  valve,  which  is  otherwise 
held  in  normal  position  by  a  spring 
from  right  to  left  and  in  the  direction 
of  the  intercepting  valve.  Then,  as  the 
throttle  is  opened,  steam  'is  admitted 
directly  from  the  boiler  into  the  pas- 
sage which  communicates  with  the  in- 
tercepting valve,  forcing  the  valve  from 
left  to  right  and  permitting  the  steam 
to  pass  through  it,  and  leaving  it 
through  suitable  ports  and  passages, 
whence  it  passes  through  the  reducing 
valve  to  the  low-pressure  steam  chest. 
At  the  same  time  steam  is  admitted  di- 
rectly from  the  steam  pipe  to  the  high- 
pressure  cylinder.  Steam  is  exhausted 
directly  from  the  high-pressure  cylindei 
to  the  atmosphere  through  the  receiver 
and  separate  exhaust  passage,  while 
steam  from  the  low-pressure  is  ex- 
hausted directly  to  the  atmosphere. 

7.  When  should  a  Schenectady  com- 
pound be  operated  as  a  simple  engine? 
A. — Only  at  very  slow  speeds,  when 
there  is  danger  of  stalling,  and  in  start- 
ing very  heavy  trains. 

8.  Why  not  operate  as  simple  when 
running  faster?  A. — Because  it  would 
mean  not  only  a  waste  of  steam  and 
greater  consumption  of  fuel,  but  also 
a  greater  and  unnecessary  wear  and 
strain  to  the  machinery. 

9.  Explain  how  the  two-cylinder  com- 
pound engine  is  changed  from  simple 
to  compound?     A. — To  change  a  two- 


cylinder  compound  from  simple  to  com- 
pound, the  three-way  cock  would  have 
to  be  returned  to  the  normal  position, 
which  permits  the  pressure  to  be  with- 
drawn from  the  piston  head  of  the  sep- 
arate exhaust  valve.  As  this  pressure  is 
exhausted  to  the  atmosphere,  the  com- 
pressed spring  is  released  and  forces 
the  separate  exhaust  valve  to  normal 
position,  closing  communication.  The 
pressure  in  the  receiver,  due  to  the  ex-' 
haust  from  the  high-pressure  cylinder, 
will  rise  and  force  the  intercepting 
valve  to  the  left,  which  opens  the  pas- 
sage for  the  exhaust  steam  from  the 
high-pressure  cylinder  through  the  re- 
ceiver to  the  low-pressure  steam  chest. 
The  movement  of  the  intercepting 
valve  to  the  left  shuts  off  the  live  steam 
between  the  boiler  and  the  low-pres- 
sure steam  chest. 

ID.  What  moves  the  intercepting 
valve  in  a  two-cylinder  compound?  A. 
— The  intercepting  valve  is  automatic- 
ally operated  by  the  steam  pressure 
exerted  upon  it,  due  to  the  difference 
in  areas  of  the  ends  of  the  valve. 

11.  How  should  a  compound  locomo- 
tive be  lubricated?  A. — Two-thirds  of 
the  allowance  for  cylinder  lubrication 
should  be  fed  to  the  high-pressure 
cylinder  while  using  steam.  When 
drifting  for  long  distances  this  rt'le 
should  be  reversed,  owing  to  the 
greater  surface  exposed  in  the  low- 
pressure  cylinder  and  the  imperfect  dis- 
tribution of  oil  due  to  the  absence  of 
steam  from  the  cylinders. 

12.  Why  feed  more  oil  to  a  high  than 
to  a  low  pressure  cylinder  ?  A. — Be- 
cause part  of  the  oil  fed  to  the  high- 
pressure  cylinder  is  carried  along  with 
the  steam  to  the  low-pressure  cylin- 
der, and  the  high  pressure  of  steam  in 
the  high-pressure  cylinder  causes  more 
friction  than  exists  in  the  low-pressure 
cylinder,  and  the  greater  the  pressure 
the  greater  the  friction,  and  conse- 
quently more  oil  is  needed  to  counter- 
act that  friction.  Because  the  higher 
temperature  and  pressure  in  the  high- 
pressure  cylinder  produce  more  fric- 
tion, therefore  more  oil  is  required  for 
perfect  lubrication,  and  as  a  certain 
amount  of  the  oil  fed  to  the  high-pres- 
sure cylinder  is  carried  along  with  the 
steam  to  the  low-pressure  cylinder,  less 
need  be  fed  directly  to  the  low-pressure 
cylinder. 

13.  How  much  water  should  be  car- 
ried in  a  boiler  of  a  compound  locomo- 
tive?   A. — Just  enough  to  guarantee  ab- 
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■  solute  safety  from  overheating  the  fire 
box  under  all  conditions  of  service. 

14.  Why  should  no  more  than  the 
amount  which  you  answer  for  the  pre- 
ceding question  be  carried  in  the  boiler 
of  a  compound  locomotive?  A. — In 
order  to  assure  the  delivery  of  dry 
steam  to  the  cylinders,  as  wet  steam  is 
particularly  injurious  to  compound  lo- 
comotives. 

15.  How  should  a  compound  locomo- 
tive be  started  with  a  long  train?  A. — 
Always  in  simple  position. 

16.  When  drifting,  what  should  be 
the  position  of  the  separate  exhaust 
valve,  cylinder  and  port  cocks?  A. — 
In  drifting,  the  three-way  cock  in  cab 
should  be  in  the  same  position  as  when 
working  the  engine  simple,  which 
causes  the  separate  exhaust  valve  to 
open.  The  cylinder  and  port  cock 
should  also  be  open. 

17.  What  will  cause  two  exhausts  of 
air  to  blow  from  the  three-way  cock 
when  the  engine  is  being  changed  to 
compound?  A. — A  weak  separate  ex- 
haust valve  spring  or  the  exhaust  valve 
itself  sticking. 

18.  What  does  steam  blowing  at  the 
three-way  cock  indicate?  A. — A  leaky 
separate  exhaust  valve  seat  and  steam 
passing  by  the  exhaust  valve  piston 
packing  rings. 

19.  What  can  be  done  if  the  engine 
will  not  operate  as  compound  when  air 
pressure  on  the  separate  exhaust  valve 
is  released  by  the  three-way  cock?  A. 
— This  indicates  that  the  separate  ex- 
haust valve  is  stuck  and  communication 
with  the  separate  exhaust  valve  has  not 
been  closed.  A  small  quantity  of  head- 
light oil  admitted  through  the  oil  plug 
at  the  three-way  cock  and  forced  to 
the  separate  exhaust  valve,  repeating 
the  operation  shortly  after  with  cylin- 
der oil,  will  generally  release  the  valve. 

20.  If  the  engine  stands  with  the 
high-pressure  side  on  the  dead  center 
and  will  not  move  when  given  steam, 
where  is  the  trouble  and  what  may  be 
done  to  start  the  engine?  A. — The 
trouble  is  due  either  to  a  stuck  inter- 
cepting or  reducing  valve  which  pre- 
vents direct  communication  between 
the  boiler  and  low-pressure  cylinder. 
The  position  of  the  intercepting  valve 
stem  will  indicate  which  valve  is  stick- 
ing. If  the  stem  extends  clear  out,  it 
would  be  the  intercepting  valve;  and, 
unless  some  of  the  posts  were  broken 
a  light  tap  on  the  end  of  the  stem 
after  the  throttle  is  open  will  send  it 
ahead.  If  the  stem  protrudes  only  a 
few  inches,  it  will  be  the  reducing  valve 
that  is  sticking.  Usually  a  few  sharp 
blows  on  the  intercepting  valve  back 
head  with  the  throttle  open  will  dis- 
lodge it,  and  direct  communication  be- 
tween the  boiler  and  the  low-pressure 
cylinder  will  be  again  established. 


21.  Give  reason  for  your  reply  to  the 
preceding  question?  A. — Since  the  in- 
tercepting and  reducing  valves  by  their 
relative  positions  to  the  openings  in 
their  valve  chambers  control  or  prevent 
the  free  admission  of  steam  from  the 
boiler  to  the  low-pressure  cylinder 
direct,  anything  that  prevents  the  free 
movement  of  cither  valve  renders  both 
of  them  inoperative.  If  the  admission  of 
"iteam  into  the  passage  connecting  with 
the  intercepting  valve  cannot  move  it 
from  its  normal  position,  direct  com- 
munication between  the  boiler  and  low- 
pressure  cylinder  cannot  be  established, 
and  the  greatly  reduced  power  con- 
veyed from  the  high  into  the  low  pres- 
sure cylinder  is  entirely  inadequate  to 
move  the  engine. 

22.  In  the  event  of  a  breakdown,  how 
should  one  disconnect?  A.- — Open  the 
separate  exhaust  valve  as  when  run- 
ning simple;  then  block,  cover  ports, 
and  disconnect  the  same  a3  with  a 
single  expansion  engine. 

23.  What  may  be  done  to  shut  off 
steam  pressure  from  the  steam  chest 
and  low-pressure  cylinder?  A. — The 
separate  exhaust  valve  and  intercept- 
ing valve  should  be  placed  in  position 
to  allow  the  engine  to  work  as  a  single 
expansion  engine. 

24.  Is  it  important  that  air  be  pumped 
up  on  a  Schenectady  two-cylinder  com- 
pound locomotive  before  the  engine  is 
moved?    A. — Yes,  very  important. 

25.  Why?  A. — To  insure  a  sufficient 
amount  Qf  air  pressure  to  operate  the 
separate  exhaust  valve  so  that  the  en- 
gine can  be  operated  as  a  single  ex- 
pansion. 

26.  How  are  blows  in  a  compound 
located?  A. — That  depends  entirely 
on  the  type.  To  locate  blows  or  leaks 
through  valves  or  cylinder  packing  on 
two-cylinder  compounds,  tests  are 
made  precisely  as  with  a  single  expan- 
sion engine.  Engine  should  be  worked 
simply — as  a  simple  engine — while  test- 
ing for  such  blows.  To  test  blows  in 
intercepting  valve,  place  right-hand 
crank  pin  on  top  quarter  and  the  re- 
verse lever  in  the  center  of  sector,  close 
intercepting  valve  and  open  separate 
exhaust  valve  as  when  working  simple. 
Steam  will  pass  through  the  separate 
exhaust  valve  and  appear  at  the  exhaust 
nozzle,  if  the  intercepting  valve  blows. 

27.  To  what  ports  are  the  by-pass 
valves  conected  and  why  are  they  used? 
A. — To  the  steam  ports,  and  they  fur- 
nish communication  between  steam 
chest  and  steam  ports  in  cylinder. 
They  are  used  to  relieve  the  cylinder 
from  excessive  back  pressure  when 
drifting. 

28.  Why  are  the  four-cylinder  Schen- 
ectady compound  locomotives  in  ser- 
vice here  called  tandem  compounds? 
A. — Because  the  high-pressure  cylinder 


is  ahead  of  and  connected  witli  the  low- 
pressure  cylinder,  and  both  pistons  are 
operated  by  the  same  piston  rod. 

29.  Does  the  steam  in  a  tandem  com- 
pound locomotive  exhaust  from  left  to 
right  cylinders  in  a  similar  manner  to 
the  cross  compound?  A. — No,  the 
steam  from  the  high  pressure  passes 
over  to  the  low  pressure  on  the  same 
side. 

30.  Are  the  valves  on  a  tandem  com- 
pound locomotive  designed  to  give  out- 
side or  inside  admission  of  steam?  A. 
• — The  valves  on  a  tandem  are  designed 
for  both  inside  and  outside  admission. 

31.  What  arrangement  of  steam  ports 
have  these  engines,  so  that  an  outside 
and  an  inside  admission  valve  may  be 
operated  by  one  valve?  A. — On  the 
high-pressure  cylinder  the  valves  are 
arranged  for  internal  admission,  and 
the  steam  ports  in  the  high-pressure 
cylinder  are  crossed.  On  the  low-pres- 
sure, the  valves  are  arranged  for  ex- 
ternal admission  and  the  steam  ports 
are  those  in  use  on  the  ordinary  type. 

32.  Trace  the  course  of  the  steam 
from  the  high-pressure  valve  to  the  at- 
mosphere when  working  compound? 
A. — Since  both  valves  operate  on  one 
stem,  and  as  the  high-pressure  valve  is 
internal  and  the  low-pressure  external 
admission,  the  ports  in  the  high-pres- 
sure cylinder  must  necessarily  be 
crossed,  so  that  when  live  steam  is  ad- 
mitted to  one  end  of  the  high-pressure 
cylinder  the  exhaust  from  the  opposite 
end  of  the  high-pressure  can  pass  over 
into  the  low-pressure  cylinder  to  exert 
its  energy  in  tlie  same  direction  and  in 
unison  with  the  high-pressure. 

Steam  leaving  the  high-pressure 
valve  and  entering  the  back  port  in  the 
high-pressure  cylinder  flows  to  the  for- 
ward end  of  the  cylinder,  forcing  the 
piston  back.  After  spending  its  force 
it  is  exhausted  to  the  high-pressure 
steam  chest,  passing  through  the  cen- 
ter of  the  hollow  high-pressure  valve 
to  the  outer  back  edge  of  the  low-pres- 
sure valve,  enters  the  back  end  of  the 
low-pressure  cylinder,  and  after  spend- 
ing its  force  escapes  through  the  ex- 
haust port  of  the  low-pressure  valve 
directly  to  the  atmosphere. 

33.  When  and  how  may  a  tandem 
compound  be  operated  as  a  simple  en- 
gine? A.— Only  in  starting  or  when 
there  is  a  possibility  of  stalling.  It 
can  only  be  operated  as  a  simple  en- 
gine when  the  starting  valve  is  used. 

34.  What  steam  passages  have  com- 
munication with  the  starting  valve?  A. 
— The  high-pressure  steam  ports  and 
the  passages  surrounding  the  by-pass 
valve. 

35.  How  does  manipulation  of  the 
starting  valves  cause  the  engine  to 
operate  as  simple?  A. — The  starting 
valve,  which  is  operated  by  a  lever  in 
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the  cab,  admits  live  steam  directly  to 
the  low-pressure  cylinder  in  the  fol- 
lowing manner:  Steam  is  admitted  to 
the  high-pressure  steam  chest  through 
the  short  steam  pipe  connecting  saddle 
and  chest,  i)assing  through  suitable 
ports  and  around  by-pass  valves  which 
register  witli  the  high-pressure  steam 
ports.  The  by-pass  valves  arc  held 
against  their  seats  by  the  pressure  from 
below,  which  is  in  direct  communica- 
tion with  the  chest.  The  starting  valve, 
having  thus  established  communication 
with  both  high-pressure  steam  ports, 
steam  passes  through  both  hollow  pis- 
ton valves  and  is  admitted  to  the  low- 
pressure  cylinder. 

36.  What  other  valves  are  in  the 
starting  valve  casting?  A. — The  by- 
pass valve. 

ZT-  How  many  sight  feeds  to  lubrica- 
tors of  a  tandem  compound,  and  what 
do  they  lubricate?  A. — There  are  two 
lubricators  each  with  a  double  sight 
feed  and  each  sight  feed  lubricating 
only  one  of  the  four  valves  and  pistons. 

38.  How  should  the  oil  used  be  dis- 
tributed? A. — When  the  engine  is 
working,  the  high-pressure  should  re- 
ceive the  greater  and  the  low-pressure 
the  lesser  quantity,  and  when  drifting 
these  proportions  should  be  reversed. 

39.  How  should  a  Schenectady  tan- 
dem compound  be  disconnected,  in  case 
of  a  breakdown  on  the  road?  A. — Just 
the  same  as  a  simple  engine  with  refer- 
ence to  blocking  crossheads,  covering 
ports,  etc. 


GENERAL 


pr<.l)lcni  is  to  divide  the  horse  power  unit 
by  the  thermal  unit,  divide  the  quantity 
of  coal  used  by  60,  the  number  of  min- 
utes in  an  hour,  then  use  the  quotient  for 
a  devisor  on  the  thermal  unit  ilivided  by 
the  horse  power.  The  problem  then 
becomes  33,000-7-778.8  =  42.37.  Then 
42.37 -=- 966.6  =  0.0438.  the  theoretical  ef- 
ficiency of  the  engine. 

l'0\\'i;n    IIF    I.(l(  (i.VKiTIVE    nACKING    UP. 

(42)  T.  K.  C.  St.  f'aul,  Minn., 
writes  : 

Would  an  engine  backing  up  have  a 
tendency  to  make  the  flues  leak  any 
sooner  than  if  the  engine  was  going 
ahead  or  working  in  forward  motion, 
and  if  so,  why?  \. — When  a  locomo- 
tive is  backing  up  there  is  the  extra 
pressure  due  to  the  speed  forcing  cold 
air    into    ihc    I'lre    box    <l(Hir.       This    is 


antimony  6.  This  last  is  perhaps  not 
quite  as  good  as  the  preceding  formu- 
las, but  can  be  used  with  very  little 
machinery.  Packing  should  be  made 
very  carefully,  and  it  can  also  be  made 
cheaply  if  proper  methods  are  em- 
Iiloyed. 

DRAKK    roWKR    WITH     FLANGED    SHOE. 

f44)  J.  M.,  Grand  Island,  Neb., 
writes : 

How  much  more  braking  power  is 
there  on  a  passenger  car  with  flange 
brake  shoe  than  if  shoes  had  no  flange 
on  them?  A. — According  to  a  commit- 
tee report  of  the  Air  Brake  Association, 
a  flange  shoe  gives  from  ten  to  thirty 
per  cent,  more  braking  power  than  a 
plain  shoe  of  the  same  metal. 

HIGH      SPEED     REDLXI.VC     VALVE. 

(45)     J.     R.     E.,     Cleveland,     Ohio, 

writes: 


Questions  Answered 


THEORETICAL    EFFICIENCY    OF    A    STEAM 
ENGINE. 

(41)  Student,  Pittsburgh,  Pa.,  writes: 
When  a  locomotive  uses  4  lbs.  of  coal 
per  horse  power  per  hour,  what  is  the 
theoretical  efficiency  of  the  engine  with 
coal  containing  14,500  heat  units?  Please 
give  the  rule  for  finding  the  answer. 
A. — First  we  find  the  total  heat  units  in 
the  coal  used,  which  is  14.500  X  4  =  58,000. 
Then  we  find  the  total  number  of  foot 
pounds  exerted  by  the  engine  in  one 
hour.  One  horse  power  is  33,000  lbs. 
raised  one  foot  in  one  minute.  The 
measure  of  that  for  one  hour  is  33.000 
X  60  =  1,980,000  lbs.  raised  one  foot,  so 
called  foot  pounds.  That  amount  of 
power  divided  by  one  heat  unit,  778.8, 
gives  2,542.4,  the  heat  units  used  by  the 
engine  per  horse  power  per  hour.  When 
that  is  divided  by  the  number  of  heat 
units  in  the  4  lbs.  of  coal  used,  viz., 
58.000,  the  quotient  is  0.0438,  the  theoret- 
ical efficiency  of  the  engine. 
A  shorter  plan  to  work  out  the  same 
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sufficient    in    some    cases    to    start    the 
flues   leaking. 

METALLIC    PACKING    FORMULA. 

(43)  H.  A.  B.,  Owasso,  Mich.,  writes: 
Will  you  please  give  me  the  formula 
generally  used  by  our  leading  roads 
for  metallic  valve  stem  and  piston  rod 
packing?  A.-=-The  original  U.  S.  Metal- 
lic Packing  Company's  formula  was : 
Tin  100  parts,  copper  9,  antimony  6; 
total,  115  parts.  These  three  metals 
stood  in  the  proportion  of  87  per  cent., 
7f4  per  cent,  and  514  per  cent.,  re- 
spectivelj'.  If  the  alloy  so  made  is  too 
hard  for  some  conditions,  a  reduction 
of  the  antimony  to  3  parts  instead  of 
6,  with  the  tin  and  copper  as  they  were, 
gives  very  good  results. 

Some  roads  use  a  lead  babbitt  packing 
made  of  80  parts  lead,  12  tin,  phorphor 
tin  3,  and  antimony  5;  total  100.  Oth- 
ers use  a  slightly  different  proportion 
thus:  74  lead,   17  tin,    phosphor    tin    3, 


They  say  a  high  speed  valve  will  blow 
off  air  as  fast  as  it  will  go  to  the  brake 
cylinder  service  application.  It  will  not, 
so  I  find.  How  is  this?  A. — This  state- 
ment should  be  qualified.  In  a  service 
application,  made  continuously,  the 
high  speed  reducing  valve  will  open  at 
about  sixty  pounds  and  blow,  but  will 
build  up  cylinder  pressure  four  Qr  five 
pounds  above  sixty,  while  blowing  con- 
tinuously. However,  if  the  service  ap- 
plication of  the  brakes  be  made  in  in- 
stallment reductions,  as  is  usually  the 
case,  the  reducing  valve  will  blow  oflf 
quickly  each  time  and  keep  the  cylin- 
der pressure  close  to  the  figure  the 
valve  is  adjusted  for.  But  the  valve 
can  be  crowded  so  it  will  not  blow  down 
as   fast   as  it  receives  the  pressure. 

HAULING  POWER  AND  PISTON   STROKE. 

(46)  R.  F.  E.,  Pittsburgh,  writes: 
If  we  take  an  engine  with  20x24  in. 
cylinders,  and  50  in.  wheel  centers,  and 
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apply  new  cylinders  24x28,  and  new 
driving  wheels  of  the  same  size,  50  in. 
center,  what  would  we  have  gained 
theoretically,  and  what  difference  could 
we  expect  in  the  hauling  capacity  of 
the  engine?  In  other  words,  will  the 
increase  of  stroke,  without  making  any 
change  in  weight  or  boiler  pressure, 
enable  the  engine  to  haul  more? 
Would  she  be  any  more  liable  to  slip 
than  previously,  and  if  not,  why  not? 
A. — The  engine  with  cylinders  20x24 
ins.  and  wheels  57  ins.  outside  of  tires, 
when  carrying  200  lbs.  boiler  pressure 
would  have  over  28,600  lbs.  tractive 
power.  The  engine  with  cylinders 
24x28  ins.  with  the  other  proportions 
the  same,  would  have  over  48,000  lbs. 
tractive  power.  Of  course,  the  tractive 
power  would  be  inefficient  without  the 
necessary  weight  on  the  drivers  to  keep 
the  engine  from  slipping.  The  first 
engine   would   need    12S.000   lb?,    weight 


piston  up  and  close  the  valve  earlier 
and  at  a  higher  pressure  than  it  was 
set  for. 

POSITION  OF  MOVEABLE  PULLEY. 

(48)  J.  M.,  Grand  Island,  Neb., 
writes: 

I  have  an  engine  on  her  side  and  I 
want  to  pull  her  on  her  wheels  with  a 
block  and  tackle,  and  I  have  a  "dead 
man"  which  will  hold.  I  have  a  block 
with  two  sheaves  or  pulleys  and  a  block 
with  three  sheaves.  Which  do  I  use 
next  the  engine,  the  two  or  the  three 
pulley  block?  A. — You  ought  to  fasten 
the  three  pulley  block  to  the  engine 
which  you  wish  to  move,  because  in 
that  way  you  will  have  one  more  sub- 
division of  the  rope  to  help  increase 
your  pull.  See  article  on  that  subject 
on  page  365  of  the  August,  1900,  is- 
sue of  R.MLWAY  AND  LOCOMOTIVE  EN- 
GINEERING. 
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on   the   drivers;   the   second   would   re- 
quire 2x6,000   lbs    on   drivers. 

HIGH  SPEED  REDUCING  VALVE. 

(47)  J.  R.  E.,  Cleveland,  Ohio, 
writes: 

I  set  the  high  speed  valve  at  sixty 
pounds  exactly.  After  that  I  locked  the 
cap  nut  on.  Then  the  valve  blowed  at 
sixty-four  and  sometimes  sixty-six. 
Why  was  this?  When  I  screwed  the  cap 
off,  the  valve  blowed  all  right  at  sixty, 
but  locking  the  cap  nut  on  would  change 
the  adjustment.  A. — Probably  the  hole 
in  the  cap  nut  which  provides  for  the 
•escape  of  leakage  past  the  piston  into 
■the  spring  case  was  closed  by  ice  or 
other  foreign  matter.  Possibly  the 
small  cork  placed  in  the  hole  by  the 
manufacturer  when  shipping,  had  not 
been  removed.  The  stoppage  of  this 
hole  causes  leakage  to  accumulate  and 
assist  the  adjusting  spring  to   push  the 


STRAIGHT  AIR   BRAKE. 

(49)  T.  M.  H.,  Elkhart,  Ind.,  writes: 
Why  will  the  straight  air  brake  go 
on  sometimes  and  you  can't  get  it  off? 
A. — A  leak  in  the  automatic  train  pipe 
is  sometimes  sufficient  to  cause  the 
triple  to  send  auxiliary  reservoir  pres- 
sure to  the  double  seat  check  valve, 
shifting  it  to  the  automatic  position  and 
trapping  a  part  of  the  straight  air  in 
the  brake  cylinder.  It  will  then  be  im- 
possible to  release  the  brake  with  the 
straight  air  brake  valve,  but  if  the  auto- 
matic brake  valve  has  been  carried  in 
the  running  position  and  excess  pres- 
sure has  been  accumulated,  the  brake 
may  be  released  by  going  to  full  re- 
lease with  the  automatic  brake  valve.  Be 
careful  to  always  carry  Ihe  straight  air 
brake  valve  in  full  release  and  the  au- 
tomatic brake  valve  in  running  posi- 
tion. 


KNUCKLE  JOINTS  AND  SIDE  RODS. 

(50)  E.  E.,  Grand  Rapids,  Mich., 
writes: 

First — We  have  a  Brooks  ten-wheel 
engine  here,  which  has  the  knuckle 
joint  on  the  side  rod  ahead  of  the  main 
pin  on  one  side  of  the  engine  and  behind 
the  main  pin  on  the  other  side  of  the  en- 
gine. Forward  and  back  drivers  are 
equal  distances  from  the  main  driver. 
Is  this  a  mistake  in  putting  up  the  rods, 
or  not? 

Second — If  an  engine  breaks  the  main 
pin  on  one  side  so  that  all  the  rods  on 
that  side  must  come  down,  can  the  side 
rods  on  the  opposite  side  remain  up?  If 
not,  why  not? 

Answer. — First:  If  your  leading  and 
trailing  drivers  are  an  equal  dist.ince 
from  the  main  driver  so  that  they  tram 
the  same,  it  would  make  no  difference 
whether  the  knuckle  joint  was  ahead  or 
behind  the  main  pin,  so  long  as  the 
rods  were  of  the  same  construction, 
weight  and  diameter.  If,  however,  there 
is  any  lost  motion  in  the  knuckle  joint 
on  either  side,  it  throws  an  additional 
strain  on  the  opposite  side  which  would 
cause  trouble.  It  was  probably  an  over- 
sight due  to  a  rush  job. 

Answer.— Second :  Yes,  an  engine  can 
be  brought  in  with  the  side  rods  left  up 
on  one  side,  but  it  is  not  a  safe  prac- 
tice. With  an  engine  just  out  of  the 
shop,  boxes,  wedges  and  rods  snug,  it 
can  be  done,  but  there  is  always  a  risk 
and  the  man  who  does  it  takes  chances. 
When  your  engine  is  drifting  it  is  never 
a  certainty  that  all  brake  shoes  exert  the 
same  amount  of  adhesion.  You  have 
but  one  rod.  But  you  have  two  wheels 
"n  the  same  driving  shaft  and  may 
-pring  the  rod.  When  your  engine  is 
working  steam,  it  is  never  certain  that 
I  he  pins  controlled  by  the  side  rods  will 
reach  and  pass  the  dead  center  as  early 
as  the  main  pin.  If  they  do  not,  one 
wheel  is  forced  backwards,  while  the  oth- 
er is  moving  forwards.  With  the  large 
consolidation  engine  it  is  impossible  to 
move  the  engine  with  just  the  main  rod 
up,  due  to  the  loss  of  adhesion.  Even 
then  I  should  wire  my  superior  for  in- 
structions and  let  him  take  the  risk. 
We  have  records  of  engines  that  have 
been  brought  in  safely  that  way  and  also 
where  they  not  only  stripped  the  good 
side  of  the  engine,  but  derailed  her. 


Fir  will  grow  at  as  great  an  altitude  as 
6,700  feet  above  sea  level,  yellow  pine 
at  6,200  feet,  ash  at  4,800  feet  and  oak  at 
3,350  feet.  The  vine  ceases  to  grow  at 
about  2,300  feet. 


Railroad  equipment  orders  are  break- 
ing all  records.  The  railroads  of  the 
country,  it  is  estimated,  will  expend 
$200,000,000  during  1905.  Ten  of  the 
leading  lines  are  expected  to  invest 
$110,000,000  in  traffic  improvements. 


April,  1905. 
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Air  Brake  Department. 


CONDUCTBD     BY     F.     M.     NBI,I,I9. 


The  New  Orleans  Air  Brake  Convention 

When  this  issue  of  Railway  and  Lo- 
comotive Engineering  reaches  its  sub- 
scribers, many  of  them  will  have  com- 
pleted their  arrangements  to  attend  the 
Twelfth  Annual  Convention  of  the  Air 
Brake  Association  at  New  Orleans,  be- 
ginning April  II,  which  event  promises 
to  be  one  of  the  most  successful  in  the 
history  of  that  organization. 

It  has  been  truly  said  that  railroads 
have  made  history.  It  is  equally  true 
that  the  air  brakes  have  assisted  in  this 
history  making  to  a  degree  quite  unap- 
preciated. Railroads,  by  making  more 
intimate  communication  between  remote 
places,  have  opened  up  the  way  into 
new  territories  for  settlement  and  de- 
velopment. The  single  track,  light  pow- 
er and  rolling  stock  period  is  already 
behind  us,  and  the  attempt  to  operate 
the  heavy  tonnage  of  to-day  on  yester- 
day's lines  would  fail  utterly.  Mammoth 
locomotives  and  capacious  cars  are 
necessary  to   handle   modern   trafific. 

But  no  chain  is  stronger  than  its 
weakest  link;  and  no  express  train 
could  be  run  more  swiftly  or  freight 
train  haul  greater  tonnage  than  could 
be  stopped  in  a  safe  distance.  The  air 
brake  has  kept  pace,  and,  indeed,  has 
even  preceded  its  associate,  the  posi- 
tive accelerating  power,  and  has  met 
the  requirements,  vinthout  which,  high 
speeds  and  heavy  tonnage  would  be  im- 
possible. 

Due  credit,  then,  to  the  air  brake  in- 
ventor! Due  credit  also  to  the  Air 
Brake  Association,  whose  work  has 
been  and  still  is  the  reclamation  of  air 
brakes  from  the  neglected  and  useless 
condition  into  which  they  drifted  dur- 
ing the  rush  of  compulsory  legislative 
application.  Dut  credit,  then,  to  this  ac- 
tive young  organization,  whose  motto 
is:  "To  improve  the  air  brake  service 
on   American    railroads." 


Latest  Air  Brake  Book. 

The  month  of  .\pril.  1905,  brings  to 
us  a  new  air  brake  book,  in  the  form 
of  the  Standard  Progressive  Questions 
and  Answers  on  the  Air  Brake,  revised 
and  brought  up  to  date  by  the  Air 
Brake  Association.  Both  the  Westing- 
house  and  New  York  systems  have  been 
exhaustively  treated  by  specialists  from 
these  two  companies,  thus  placing  be- 
tween the  covers  of  one  book  undoubt- 
edly the  most  comprehensive  and  elabo- 
rate treatise  on  these  two  systems  yet 
presented.     That   part  pertaining  to   in- 


spection, maintenance  and  operation  has 
been  prepared  by  actual  service  men, 
called  in  for  the  purpose  from  the  fir- 
ing line  of  every-day  experience.  Thus 
a  revision  corps  has  been  obtained  which 
is  well  fitted  to  supply  an  air  brake 
book  suited  equally  well  to  the  begin- 
ner and  the  advanced  student.  The  be- 
ginner, if  he  applies  himself,  will  be 
fitted  to  pass  any  air  brake  examination, 
and  the  advanced  student  will  be  enter- 
tained and  kept  up  to  date  in  both  the 
Westinghouse  and  New  York  air  brake 
systems.  No  air  brake  library  will  be 
complete  without  this  book.  We  have 
it  in  paper  binding  for  $1.50  and  leather 
for  $2.00.  Sent  to  any  address,  postage 
prepaid. 


to  sectional  New  York  engineer's  valve, 
so  one  can  understand  in  what  position 
of  the  engineer's  valve  each  side  of  the 
governor  is  attached  to.  A  single  gov- 
ernor is  attached  to  the  No.  i  pump, 
and  air  connection  piped  to  the  West- 
inghouse engineer's  valve  the  same  as 
in  service. 

To  the  right  of  the  air  pump  and  on 
top  of  a  main  reservoir,  are  sections  of 
the  New  York  and  Westinghouse  en- 
gineer's brake  valve  coupled  up  and 
working  in  tandem,  and  so  piped  that 
either  the  Westinghouse  or  the  New 
York  brake  valves  can  be  used  in  ex- 
plaining the  operation  of  the  air  brake, 
or  to  show  doubling  heading. 

To  the  right  of  the  engineer's  valve  is 


.\1R     BRAKE     INSTRUCTION     ROOM,     SPRINGFIELD,     MO..     ST.     LOUIS    & 
FRANCISCO     R.\ILROAD. 


CORRESPONDENCE. 


Air    Brake    Instruction    Rooin. 

This  shows  two  views  of  something 
neat  and  instructive  in  the  way  of  an 
air  brake  instructive  room.  The  room 
is  located  in  the  end  of  the  roundhouse 
adjoining  the  engineer's  room  at 
Springfield,  Mo.,  on  the  Frisco  System. 

View  No.  I  shows  a  section  of  a  No. 
2  duplex  air  pump  operated  in  a  tan- 
dem with  a  No.  i  air  pump,  so  as  to 
show  the  movement  of  the  slide  valves 
and  pistons,  all  the  above  being  oper- 
ated by  air  pressure.  A  sectional  du- 
plex pump  governor  is  attached  to  the 
No.  2  pump,  and  air  connections  piped 


a  sectional  plain  triple  valve  as  used 
with  6  in.  and  8  in.  cylinders,  coupled 
up  and  working  in  tandem  with  a  live 
plain  triple  valve.  Under  this  triple  and 
auxiliary  reservoir  there  is  a  Westing- 
house slack  adjuster  coupled  up  as  in 
ser\-ice. 

View  No.  2  shows  6  cars  coupled  up, 
three  Westinghouse  and  three  New 
York  triple  valves  being  used.  Over 
the  first  car  is  a  sectional  New  York 
quick  action  triple  valve,  auxiliary  res- 
ervoir and  brake  cylinder  working  in 
tandem.  All  pipes  and  connections  are 
made  to  conform  with  the  car  equip- 
ment as  near  as  possible. 

In  the  same  room  are  sections  of  all 
parts  of  the  air  brake,  injectors  as  well 
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as  colored  charts  of  both  New  York 
and  Westinghouse  brake  equipment, 
which  gives  the  engineers  an  opportun- 
ity to  visit  the  room  at  any  time  and 
study  the  different  parts  of  the  brake 
equipment.  C.  J.  S. 

Springfield,  Mo. 


New  Fastening  for  Reversing  Plate  and 
Piston. 

Here  is  a  sketch  of  a  new  fastening 
for  reversing  plate  and  air  pump  piston 
which  we  are  trying.  We  are  securing 
the  reversing  plate  with  three  rivets 
instead  of  two. 

The  breaking  away  or  pulling  off  of 
pistons    and     reversing     plates     coming 


STRONGER     FASTENING    FOR    REVERSING 
PI,ATE     ON     PISTON.     SIDE     SECTION. 

loose  so  frequently  has  caused  a  lot  of 
trouble  and  delays.  The  condition  un- 
der which  this  is  done  is  hard  to  meet, 
so  we  have  decided  to  break  away  from 
the  standard  and  strengthen  the  weak 
points.  The  arrangement  illustrated 
herewith  has  proved  O.  K.  so  far. 

R.  N.  Martin,  P.  R.  R. 
Rcnova,  Pa. 


Water  in  Train  Pipes. 

I  have  read  Mr.  Burton's  very  able 
article  on  frozen  triples  and  train  pipes, 
and  I  must  say  that  the  experience  that 
I  have  had  with  these  difficulties  leads 
me  to  believe  that  the  cause  of  all  this 
trouble  is  insufficient  radiation.  Ex- 
periments that  I  have  made  to  over- 
come that  difficulty,  also  lead  me  to  con- 
clude that  there  are  better  methods  of 
obtaining  radiation  than  by  an  ex- 
tension of  piping  between  pump  cylinder 
and.  main  reservoir.  The  trouble  with 
that  is  the  changes  of  temperature  and 
train  lengths  make  it  liable  to  freeze  up, 
and  then  it  becomes  a  source  of  danger. 
I  know  of  instances  where  in  severe 
cold  radiators  have  frozen  up;  and  in 
one  instance,  the  single  pipe  about  7 
ft.  long  froze  between  the  pump  cyl- 
inder and  main  reservoir.  These  oc- 
currences were  both  on  passenger  trains 
of  short  train  line.  The  last  would  in- 
dicate that  we  had  better  lag  the  7  ft. 
pipe  instead  of  lengthening  it  out. 

I  know  of  engines  equipped  with 
one  reservoir  in  heavy  freight  ser- 
vice,    and     having      about      28     ft.     of 


pipe  between  pump  and  main  res- 
ervoir that  freeze  up  where  the 
train  pipe  crosses  the  bolster  of  back 
tank  truck.  Take  this  same  class  of  en- 
gine and  start  out  with  snow  plow  or 
flanger,  and  the  discharge  pipe  will  freeze 
up.  This  leads  me  to  conclude  that  for 
all  conditions  of  service,  first,  the  short- 
er the  discharge  pipe  between  the  pump 
and  main  reservoir,  the  better,  and 
if  you  place  a  deflector  on  the  inside  of 
main  reservoir  to  throw  the  moisture 
down,  where  it  comes  in  contact  with  a 
frozen  surface,  and  that  grabs  the  mois- 
ture and  holds  it,  while  the  free  air  en- 
ters train  pipe  on  opposite  end  of  main 
reservoir  unencumbered  with  sand, 
ashes  and  moisture,  substances  that  help 
to  render  ineffectual  the  working  of 
triples  at  a  most  perilous  time  (win- 
ter). 

The  writer  of  this  article  has  not  had 
a  single  case  of  frozen  triples  on  the 
engine  that  he  is  running  during  all 
of  last  winter  and  so  far  this  winter. 
Engine  is  in  passenger  service  and  equip- 
ped as  the  print  (see  March  issue) 
shows.  In  freight  service  the  radiation 
must,  for  safety's  sake,  be  done  with 
reservoirs,  and  not  with  any  pipe 
radiators.  Two  reservoirs  of  liberal  di- 
mensions for  freight  service  will  pre- 
clude any  possible  chance  of  moisture 
passing  engineer's  brake  valve  into 
train  line,  where  the  deflector  is  used 
on   front  heads   of  both  reservoirs. 

The  writer  believes  that  placing  the 
train  line  pipe  and  discharge  pipe  from 
the  pump  side  by  side  on  one  reservoir 
head  is  wrong  for  this  reason:  The 
vacuum  created  in  main  reservoir,  in  re- 
charging train  line  and  auxiliary  after 
an  application  of  the  brakes,  has  a  ten- 
dency to  draw  the  sand  and  ashes  and 
moisture  into  train  line,  cutting  rotary 
seat,  making  it  work  hard  and  fouling 
the  triples  and  filing  the  train  pipe  with 
ice. 

The  rotary  brake  valve  seat  has  not 
been  faced,  cleaned  nor  oiled  in  two 
years,  and  is  as  tight  and  works  as  good 
to-day  on  the  engine  that  the  writer  is 
running  as  when  first  applied.  You 
could  not  face  a  rotary  for  the  price  of 
the  deflector.  E.  Bearrs, 

Eng'r,  N.  Y.,  O.  &  W.  Ry. 

Ellenville,  N.  Y. 


17  and  18  miles  long,  75  to  98  ft.  to  the 
mile.  We  stop  to  test  our  air  at  sum- 
mit of  mountain.  .\fter  testing,  we 
have  to  pull  train  about  half  a  mile.  Go- 
ing down  the  mountain,  the  fireman  gen- 
erally cleans  his  fire,  and  he  often  starts 
to  do  so  while  we  are  yet  pulling  the 
train.  I  have  seen  a  boiler  lose  100  lbs. 
of  steam  in  this  half  mile.  We  must 
also  use  injector  so  as  to  have  engine 
full  of  water  going  down  mountain. 
Nearly  every  trip  down,  while  fireman 
cleans  fire,  our  steam  pressure  falls  to 
no  or   below. 

We  use  the  high  pressure  control  on 
coal  trains,  and  take  down  about  30 
loads.  Now,  I  find  that  when  steam 
pressure  comes  down  to  no  lbs.  a  full 
throttle  on  air  pump  will  not  race  it,  it 
will  hardly  make  any  more  air  than  is 
needed  to  control  train  at  a  speed  of 
IS  miles  per  hour.  Now,  suppose  we 
had  a  reducer  in  steam  pipe  to  air  pump, 
where  would  we  be  at? 

Would  it  not  be  a  better  idea  to  put 
a  reducing  valve  in  steam  pipe  to  air 
pump,  something  on  the  order  of  the 
reducing  valves  used  in  steam  heating 
train,  set  it  at  no  lbs.  and  then  use 
wide  open  steam  throttle?  This  reduc- 
ing valve  could  be  made  so  it  could  not 
be  tampered  with  on  road. 

The  late  C.  F.  Thomas  used  a  reduc- 
ing valve  on  engines  to  regulate  steam 
to  electric  light  dynamo,  and  set  it  at 
a  certain  pressure.  He  had  it  set  and 
locked,  and  kept  the  key  to  same,  in  care 
of  roundhouse  foreman.  No  one  could 
tamper  with  it,  and  he  had  as  good  an 


Air  Pump  Throttling. 

After  reading  in  February  number  the 
account  of  Mr.  L.  M.  Carlton  on  run- 
ning air  pumps.  I  wish  to  enter  a  pro- 
test on  his  putting  a  reducing  plug  in 
the  steam  pipe  to  the  air  pump.  Prob- 
ably his  idea  may  work  O.  K.  on  the 
C.  &  N.  W.,  but  here  on  the  D.,  L.  & 
W.,  I  would  not  care  to  see  it  tried  on 
freight   trains. 

Here  we  have  large  Mother  Hubbard 
hard-coal  burners,  and  -ve  have   grades 


THREE     BALI,     FASTENING    FOR     REVERS- 
ING    PLATE. 

electric    headlight    as    I    ever    saw    any- 
where since  on  any  road. 

Stop  the  leaks  in  train  line.  Don't  in- 
sist on  an  engineer  leaving  a  terminal 
without  his  train  line  pumped  up.  Back 
him  up  if  he  refuses  to  go  out  without 
his  train  pumped  up,  and  you  will  soort 
have  an  improvement  in  pumps  and  air 
equipment.  E.   Rose, 

Engr.,  D.,  L.  &  W.  Ry. 

Scranton,  Pa. 


April,   1905. 
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Automatic  Lubricator  for  Air  Cylinder 
of  Air  Pump. 

I  send  you  herewith  drawings  and  a 
description  of  a  lubricator  for  air  brake 
pumps  which  I  behcvc  will  be  interest- 
ing to  your  readers. 

The  object  of  this  lubricator  is  to 
provide    simple,    effective    and     reliable 


liy.  ^  Loco.  £ny. 


means  for  automatically  moistening  and 
lubricating  the  piston  and  walls  of  the 
air  cylinder  of  the  air  pump.  By  the 
use  of  this  device,  the  air  ports  are  kept 
free,  and  burn  to  oil  and  gum  is  obviated 
around  the  valves  and  air  ports.  This 
tends  to  increase  the  life  of  the  piston 
packing  and  the  walls  of  the  cylinder, 
and  prevents  them  from  rapid  wearing, 
as  is  now  the  case. 

Fig.  I  illustrates  the  pump  and  lubri- 
cating attachment,  fastened  to  the  side 
of  a  locomotive,  and  gives  in  a  general 
way  an  understanding  of  the  device 
mounted  on  an  air  pump.  This  shows 
the  lubricator  and  air  tillering  devices 
associated  with  the  air  pump. 

As  will  be  seen  by  reference  to  Fig. 
I,  the  device  takes  a  portion  of  the  ex- 
haust steam  from  the  steam  cylinder, 
through  a  pipe  and  connections,  to  the 
air  cylinder.  The  exhaust  steam  in  pass- 
ing from  the  steam  cylinder  to  the  air 
cylinder,  passes  through  a  regulating 
valve  having  an  adjustable  feed  by  which 
means  the  quantity  of  moist  steam  pass- 
ing to  the  air  cylinder  to  lubricate  it 
may  be  regulated  to  any  degree.  With 
this  adjustable  feed,  the  valve  can  be 
accurately  adjusted  so  as  to  pump  the 
desired  amount  of  exhaust  steam  through 
the  connections  to  the  walls  of  the  air 
cylinder  and  its   piston. 

Fig.  2  is  a  sectional  view  of  the  feed 
and  regulating  attachment  which  con- 
trols the  supply  of  exhaust  steam  to  the 


air  cyliiukr.  1  he  arrangement  of  this 
device  pumps  to  the  air  cylinder  a  small 
jet  of  exhaust  steam  at  each  complete 
movement  or  stroke  of  the  air  piston, 
thereby  supplying  sufficient  moisture  to 
the  air  cylinder  to  prevent  the  piston 
packing  from  becoming  dry  and  burning 
out,  a  difficulty  which  is  very  frequently 
encountered  in  air  pumps. 

A  test  cock,  25,  enables  the  engineer 
to  tell  at  any  time  whether  or  not  suffi- 
cient exhaust  steam  is  being  admitted  to 
the  air  cylinder.  A  drain  cock,  26,  is 
supplied  for  draining  off  the  contents  of 
the  steam  cylinder  whenever  necessary. 

Fig.  3  illustrates  an  attachment  to  the 
pump  which  filters  the  liquid  and  mois- 
ture from  the  air  before  it  finally  passes 
to  the  main  reservoir,  2.  The  air,  after 
leaving  the  air  cylinder,  is  conducted 
through  pipe  34  into  the  air  filter,  com- 
prising liquid  and  dry  chambers,  28  and 
29.  These  two  chambers  have  their  ad- 
jacent ends  connected  with  a  coupling, 
having  flanges,  31,  between  which  is  re- 
ceived pin,  33,  which  unites  the  pump 
cylinder  and  holds  the  air  cylinder  in 
place  thereon.  The  chambers,  28  and  29. 
are  connected  by  a  pipe,  41,  made  in 
sections  and  coupled  together  at  47.  The 
air  filter  is  also  provided  with  a  drain 
cock.  38.  The  air,  after  leaving  the  filter 
passes  through  pipe  43,  thence  to  the 
storage  tank,  or  reservoir,  2. 

It  will,   therefore,  be   seen   and  under- 
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FIG.    3. 


with  the  result  that  the  inner  wall  of  the 
air  cylinder  and  the  piston  packing  are 
kept  moist,  and  the  heating  of  the  pack- 
ing prevented.  This  also  has  the  effect 
of  keeping  the  air  valves  clean  and  all 
the  air  appliances  in  good  order. 

It   is   unnecessary    to    oil    the    brake 
valve  and  air  piston,  as  actual  test  has 
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shown  that  the  pump  will  operate  suc- 
cessfully with  this  lubricator  for  a  period 
of  from  three  to  six  months,  without  at- 
tention. 

Should  the  piston  packing  become  too 
dry,  the  regulating  valve  may  be  opened 
up  to  admit  an  excess  amount  of  steam 
for  a  short  time,  until  the  packing  be- 
comes thoroughly  moistened,  then  the 
regulating  valve  may  be  again  set  to 
pump  the  desired  amount  of  exhaust 
steam  for  a  continuous  trip. 

This  device  has  been  successfully  in 
operation  on  engines  in  this  section  for 
six  months  past,  and  has  given  excel- 
lent satisfaction.  Both  the  enginemen 
and  roundhouse  men  are  loud  in  their 
praise  of  its  operation  and  the  beneficial 
effects  it  has  upon  the  piston  packing 
and  walls  of  the  air  cylinder. 

T.  M.  Henderson. 

Portsmouth,  Va. 


stood  that  at  each  full  movement  of  the 
steam  piston  a  small  portion  of  exhaust 
steam  is  pumped  through  the  pipe  into 
the    upper    portion    of   the    air   cylinder. 


The  old  25  cent  edition  of  the  Pro- 
gressive Form  of  Questions  and  An- 
swers on  the  air  brake,  gotten  out  by 
the  Air  Brake  Association,  is  now  ex- 
hausted and  out  of  print.  .\  much  bet- 
ter, more  complete,  and  up-to-date  book 
takes  its  place.  Ask  for  the  Air  Brake 
Association  Revised  Book  on  the  West- 
inghouse  and  New  York  brakes.  Send 
for  a  trial  copy.  Paper  bound,  $1.50; 
leather,   $2.00. 


German  locomotive  engineers  receive 
a  gold  medal  and  $500  for  every  10 
vears  of  service  without  accide.it. 
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Dust  Collecting  System. 
What  is  probably  the  largest  dust  col- 
lecting system  on  this  continent  has 
recently  been  put  in  operation  in  the 
Angus  shops  of  the  Canadian  Pacific 
Railway,  at  Montreal.  The  work  of  in- 
stallation   was    done    by    C.    H.    Giflford 


The  boilers  for  the  woodworking 
shops  are  four  in  number  and  are  of 
about  425  h.p.  each,  or  1.700  h.p.  in  all. 
These  may  be  fed  entirely  with  shav- 
ings, which  would  otherwise  be  costly 
to  transport  and  dispose  of. 

.^t    the    boiler    house    additional    fans 
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delivery  pipes.  The  car  track  is  placed 
between  the  boiler  and  shaving  houses. 
The  feed  pipes  of  the  boilers  may  be 
swung  out  of  position  when  not  re- 
quired. 

This  installation  is  an  illustration  of 
the  high  efficiency  of  operation  which 
may  be  secured  by  careful  and  thought- 
ful design.  The  power  required  to  op- 
erate the  fans  is  small  and  the  annual 
saving  effected  by  the  use  of  the  sys- 
tem will  probably  go  far  to  pay  the 
total  first  cost  of  the  equipment. 


BOItER     HOUSE,     REKUSE     STORAGE     BIN     AND     CAR     TO     RECEIVE     OVERFLOW 

OF     REFUSE     WHEN     NECESSARY,     AND     CONVEYOR     PIPES. 

STURTEVANT     SYSTEM. 


&  Company,  who  are  the  managers  of 
the  Philadelphia  house  of  the  B.  F. 
Sturtevant  Company,  of  Hyde  Park, 
Mass. 

The  equipment  consists  of  seventeen 
exhaust  fans  and  six  enormous  dust 
collectors.  Three  of  these  are  located 
upon  the  roof  of  the  planing  mill  and 
one  upon  the  cabinet  shop,  while  two 
others  into  which  they  discharge  are 
supported  above  the  boiler  house.  All 
of  the  woodworking  machines  are  hood- 
ed in  the  most  approved  mariner  so  as 
to  insure  the  maximum  suction  at  the 
point  where  chips  and  shavings  are 
made. 

Not  only  can  the  light  thoroughly  dry 
refuse  from  the  cabinet  shops  be  handled 
in  this  way,  but  chips  which  are  made 
by  the  heavy  machines  in  the  planing 
mill  are  drawn  up  and  discharged  to 
the  collectors.  The  material  is  largely 
oak,  wet,  heavy  and  stringy,  and  fre- 
quently with  an  inch  or  so  if  ice  which 
has  to  be  taken  oflf  at  the  same  time. 
The  suction  fans  vary  in  speed  from 
about  650  to  825  revolutions  per  minute, 
and  the  greatest  distance  through  which 
refuse  material  is  conveyed  is  about 
700  ft. 

The  advantage  of  this  system  as  com- 
pared with  any  method  of  collecting 
refuse  by  the  hand  is  two-fold.  In  the 
first  place  not  only  is  the  expense  of 
handling  greatly  reduced,  but  the  refuse 
material  is  at  once  rendered  available 
for  fuel. 


are  located  which  draw  the  refuse  from 
the  first  set  of  collectors  and  discharge 
it  to  the  second  set,  from  which  it  is 
delivered  either  directly  to  the  boilers, 
or  deposited  in  the  shavins;  linuse.  When 


New  South  Wales  Wants  to  Develop 
Locomotive  Building. 

New  South  Wales  is  ruled  by  labor 
union  elements  and  is  decidedly  a  free- 
trade  country,  with  rather  embarrass- 
ing results  sometimes  to  the  people  at 
large.  The  colony  needed  a  supply  of 
locomotives  lately  and  the  Railway 
Commissioners  issued  specifications 
and  called  for  bids.  When  these  were 
all  in  the  Railway  Commissioners 
awarded  the  contract  to  the  Baldwin 
Locomotive  Works  because  that  com- 
pany offered  to  deliver  the  engines  for 
six  thousand  dollars  an  engine  less 
than  they  could  be  built  for  in  New 
South  Wales. 

That  decision  caused  great  excite- 
ment, and  what  might  be  termed  a 
finance-labor  storm  is  still  raging  with 
fierce  violence.  The  labor  element  in- 
sists that  the  locomotives  ought  to 
have  been  given  to  home  builders  no 
matter  what  the  cost  might  have  been, 
and   the   other   side   holds   to   the   prin- 


DUST     COLI^ECTORS     ON     WOODWORKIN(V     MACHINERY,     ANGUS     SHOPS, 
C.     P.     R.,    MONTREAI,. 


the  boilers  are  not  in  operation  and 
the  surplus  is  too  great,  it  is  also  pos- 
sible to  dump  the  refuse  directly  into 
cars,   which   can  be   placed  beneath   the 


ciple    of    purchasing    from    the    lowest 
bidder. 

We    notice    that    certain    American 
journals    are    expressing    astonishment 
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that  the  people  of  New  South  Wales 
should  for  a  moment  consider  the  pro- 
priety of  encouraging  home  industries 
at  the  expense  of  sound  trade  prin- 
ciples. It  makes  a  diflference  whose 
iix  is  gored.  Our  protectionist  advo- 
cates sec  no  injustice  in  keeping  a 
tariff   of   eight    dollars    a    ton    on    steel 


REFUSE    C01,I,ECTING     PIPES     IN     WOODWORKINt;     SHOl 
CANADIAN     PACIFIC     RAILWAY,     MONTREAI,. 


rails  for  the  protection  of  our  Steel 
Trust,  but  they  are  shocked  at  the  idea 
of  the  workmen  in  foreign  countries 
demanding  that  a  similar  policy  be  in- 
troduced for  their  benefit. 


000  working  miles.  The  time  out  of 
service  for  repairs  averaged  only  12  per 
cent,  of  the  working  time  credited  the 
locomotive. 

Would  Keep  Up  the  Argument. 

When  six-wheel  connected  locomo- 
tives were  first  introduced  upon  the 
Grand  Trunk  of  Can- 
ada, two  of  the  division 
master  mechanics,  both 
Scotsmen,  made  the 
extra  pair  of  wheels  the 
subject  of  controversy 
every  timj  they  met. 
I  Jne  daj'  when  they 
were  both  violently 
worked  up  in  a  heated 
argument  on  the 
thread-worn  question,  a 
bystander  remarked : 
"Your  men's  quarrel 
reminds  me  of  two  of 
your  countrymen  who 
liad  grown  gray  in  a 
life-long  argument  con- 
cerning infant  damna- 
tion. It  came  to  pass 
that  Thomson,  the  ad- 
vocate of  unbaptized 
--hildren  going  to  hell, 
met  his  opponent, 
Brown,  one  day  and 
remarked,  'Brown, 
m  o  n,  we've  argued 
long  an'  suir  aboot  the  destiny  o'  the 
bairns,  noo  a've  come  ta  think  as  ye 
dae  on  the  subject.' 


A  newspaper  paragraph  circulating 
through  the  press  says  that  travelers  in 
Russia  are  provided  with  bed  clothes 
separate  from  the  sleeping  car  berths, 
and  pay  extra  for  their  use.  It  may  be 
that  travelers  in  ordinary  cars  can  pur- 
chase the  use  of  bed  clothes  in  Russian 
trains,  but  in  sleeping  cars  the  beds  are 
made  up  the  same  as  they  are  in  other 
countries,  and  the  traveler  pays  for  the 
sleeping  accommodation  in  the  same 
way  as  he  docs  in  the  United  States. 
The  writer  has  traveled  repeatedly  in 
Russia  and   knows  whereof  he   speaks. 


Novel  Oil  Tank  Car. 

Our  illustration  shows  a  rather 
curious  oil  tank  car  used  on  Russian 
railways.  The  tank  itself  is,  of  course, 
very  like  the  oil  tank  cars  with  which 
we  are  familiar,  but  the  make  up  of  the 
whole  vehicle  may  fairly  be  described 
as  odd. 

The  horizontal  and  circumferential 
scams  are  double  riveted,  and  the  hori- 
zontal seams  in  each  course  are  placed 
alternately  on  one  side  and  on  the  other. 
The  dome  has  a  large  cap  which  swings 
clear  round  one  stud,  and  when  the  cap 
is  in  place  it  makes  a  face  joint  with 
the  dome  ring  and  is  fastened  down 
with  a  sort  of  bridge  clamp. 

The  frame  of  the  car  fits  closely  to  the 
under  slope  of  the  cylindrical  tank,  and 
thus  brings  the  car  sills  inside  the  line 
of  the  truck  sides.  The  trucks  are  steel 
and  the  boxes  work  up  and  down  in 
jaws,    but    the    larger    part    of    the    box 


There  are  quite  a  number  of  new  al- 
loys to  choose  from  for  the  various  uses 
which  railway  service  demands,  as  set 
forth  in  Bulletin  No.  11,  issued  by  the 
Buda  Foundry  &  Manufacturing  Com- 
pany, of  Chicago.  These  alloys  they 
call  Buda  metals,  and,  though  they  do 
not  reveal  the  formula  which  is  used  in 
the  production  of  the  alloys,  they  give 
an  idea  of  the  composition  of  each  and 
the  use  for  which  it  is  adapted.  For 
instance,  Buda  Aluled  is  an  anti-friction 
metal  with  base  of  lead  and  aluminum. 
Buda  Loco  Bronze  has  high  tensile 
strength,  toughness  and  durability  and 
is  intended  for  driving  box  brasses.  In 
each  case  where  an  alloy  is  mentioned, 
a  suggested  test  is  given  which  can 
be  made  in  the  foundry  or  elsewhere  by 
any  intelligent  man.  If  you  would  like 
to  have  a  copy  of  this  neatly  printed 
and  interesting  little  pamphlet  write  to 
the  Buda  people  and  they  will  be  happy 
to  send  you  one. 


RUSSI.AN     RAILWAY     OIL     TANK     CAR. 


A  locomotive  belonging  to  the  Lon- 
don and  North-Western  Railway  had, 
since  1882,  and  up  to  1902,  made  2,000,- 


"  'Ye've  come  soon  .0  ma  way  o' 
thinkin',  hae  ye?  Weel  if  that's  true, 
a've  cheenged  ma  min',  so  we  can  keep 
the  auld  argument  gaen.'  " 


projects  beyond  the  truck  sides,  and 
each  box  carries  a  sort  of  equalizer  on 
top.  and  from  each  end  of  an  equalizer 
there     are     two     '.angers     which     pass 


ITS 
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through  the  center  of  two  coil  springs 
and  terminate  in  large  .flat  washers. 
The  upper  ends  of  the  coil  springs  are 
secured  in  the  projecting  top  of  strong 
brackets  fastened  to  the  truck  sides. 
The  weight  of  the  car  is  transmitted 
to  the  tops  of  all  the  coil  springs,  and 
the  hangers  being  fastened  to  the  flat 
washers  at  the  lower  ends  of  the  coil 
springs,  the  weight  of  car  and  load  is 
transferred  through  the  box  equalizers 
to  the  box  roofs,  the  brasses  and  the 
journals. 

The  interesting  feature  about  the  car 
is  the  curious  little  wooden  shed  at  one 
end  of  the  car.  It  is  not  much  wider 
than  the  smallest  space  a  man  can  stand 
in,  and  it  has  but  scanty  side  protection, 
and  no  doors  are  used  at  the  entrances 
at  each  side.  The  front  of  the  shed  is 
covered  with  sheet  iron  and  an  oblong 


for  steam  flange  joints  are  that  it  shall 
withstand  the  highest  temperature  and 
pressure.  Tliat  it  will  be  sufficiently 
elastic  to  compensate  for  expansion  and 
contraction,  but  that  it  is  not  itself  to 
expand  or  contract  with  chan,ges  of  tem- 
perature. That  it  will  maintain  a  per- 
fectly tight  joint  against  the  vibration 
of  the  pipe  line,  and  that  it  will  pre- 
vent leakage  of  steam  or  condensation. 
The  gasket  which  this  company  has  put 
upon  the  market  in  view  of  these  re- 
quirements is  known  as  the  '"Kearsarge" 
flange  joint  gasket.  It  is  made  of  a 
superior  quality  of  asbestos  cloth,  with 
fine  brass  wire  interwoven  in  the  in- 
dividual strands,  folded  two-ply  thick 
(%  of  an  inch),  the  whole  saturated  with 
a  special  heat-resisting  compound.  If 
you  want  to  learn  more  about  these 
gaskets   write   to   the   company   and   ask 


32  ft.  "Jjins.  The  doors  of  the  hopper 
are  23  ft.  IoJ4  ins.  in  length,  which  in- 
sures the  complete  dumping  of  the  en- 
tire load.  The  inside  width  of  the  box 
is  8  ft.  854  ins.  This  gives  a  cubical 
content,  when  the  load  is  level,  of 
1,250  cu.  ft.  When  the  load  has  an 
average  heap  of  10  ins.,  the  cubic  con- 
tents can  be  brought  up  to  1,487  cu.  ft. 
In  the  matter  of  dead  weight  this 
car  has  been  designed  so  as  to  keep  it 
down  to  the  lowest  terms.  The  dead 
weight  of  the  body  is  21.300  lbs.,  and 
that  of  the  trucks  15,030  lbs.,  making  a 
total  of  36,330  lbs.  The  ratio  of  paying 
freight  to  total  weight  of  car  when 
loaded  is  75  per  cent.  For  jight  ballast, 
extension  boards  may  be  used  at  the 
top  of  the  box  in  order  to  get  the  full 
load  cap.Tcity  which  is  about  Tio.ooo 
lbs. 


PRESSED     STEEI/    HOPPER     BALI,AST     CAR     FOR     THE     UNION     PACIFIC. 


hole  is  cut  in  it  which  permits  the  op- 
eration of  the  hand  brake.  The  upright 
posts  of  the  shed  have  sockets  for  lamp 
or  flag. 

The  object  of  the  shed  is  to  afford 
protection  to  the  brakeman  who,  when 
stationed  on  one  of  these  cars,  has  no 
means  of  leaving  his  post  while  the  train 
is  in  motion.  Side  running  boards  or 
hand  rails  have  not  been  included  in 
tnis  design  of  oil  cars,  and  often  on 
long  runs  over  the  bleak  north  country, 
through  which  the  railroad  passes,  this 
odd-looking  brakeman's  shelter  must 
be  very  acceptable  indeed. 


them  to  send  you  a  copy  of  their  pamph- 
let, which  they  will  be  pleased  to  do. 


Handy   Folder. 

The  H.  W.  Johns-Manville  Company 
have  their  office  at  100  William  street. 
New  York,  and  from  that  office  they 
have  just  issued  a  small  pocket  folder  in 
which  they  invite  attention  to  the  sub- 
ject of  flange  joint  gaskets. in  general 
and  to  their  own  flange  joint  gasket  in 
particular.  They  consider  that  the 
essential   features  of  an  efficient  gasket 


Hopper  Ballast  Car. 

The  Union  Pacific  have  a  very  ser- 
viceable ballast  car  which  we  have 
been  able  to  illustrate  through  the 
courtesy  of  the  Pressed  Steel  Car 
Company,  of  Pittsburgh,  Pa.,  who  are 
the   builders. 

The  car  has  a  pressed  steel  frame 
like  that  of  a  flat  car  and  from  this 
rises  what  is  really  a  steel  box  with 
a  hopper  bottom  by  which  the  load 
can  be  discharged  onto  the  center  of 
the  track.  The  rated  capacity  of  this 
car  is  100,000  lbs. 

The  supports  of  the  box  and  hopper 
and  the  stiffening  pieces  under  the 
hopper  are  angle  irons.  There  is  a 
good  platform  at  each  end  of  the  car 
and  on  the  brake  end  a  man  who  has 
at  any  time  occasion  to  apply  the  hand 
brakes  has  a  safe  place  to  stand. 

The  car  is  40  ft.  long  over  end  sills 
while  the  inside  length  of  the  body  is 


The  height  of  the  car  body  from  top 
of  rail  is  8  ft.  3  ins.  This  ballast  car 
is  a  very  substantial  vehicle;  the  cen- 
ter sills  being  reinforced  with  angle 
irons,  makes  them  practically  equal  to 
steel  girders,  and  as  all  the  draw  gear 
and  buffing  shocks  are  taken  in  the  line 
of  these  sills  there  is  no  tendency  to 
bump  the  car  up  in  the  middle  or  to 
cause  it  to  sag  in  every-day  service. 
No  truss  rods  are  used. 


The  longevity  of  steel  cars  could  no 
doubt  be  considerably  increased  if 
when  ordering  the  railroad  companies 
would  specify  the  using  of  some  good 
paint,  especially  made  for  the  preserva- 
tion of  steel.  The  initial  cost  might  be 
a  trifle  more,  but  when  the  cost  of  re- 
painting, the  time  the  car  is  out  of  ser- 
vice and  the  increased  life  of  the  car 
is  taken  into  consideration  the  extra 
expense   would   be   more   than   offset. 


Every   man's     task     is    his     life     pre- 
server.— Emerson. 
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Of  Personal  Interest. 


'Club  Raisers  and  Readers  Please  Note. 

We  arc  anxious  to  make  the  personal 
columns  of  Railway  and  Locomotive 
I'^NGiNEERiNG  as  full  and  as  accurate  as 
possible,  and  with  that  end  in  view  we 
would  ask  our  club  raisers  and  interested 
readers  to  give  us  their  kind  assistance. 
•If  there  is  any  change  of  officers  or 
promotions  on  your  road  we  would  like 
to  hear  of  them.  When  you  send  us  in 
a  "personal"  model  it  as  nearly  as  you 
can  on  the  form  of  notice  which  you  see 
each  month  in  our  paper.  We  want 
the  name  of  tlie  man  appointed,  his  for- 
mer position,  his  new  position,  the  name 
of  the  railroad  he  is  connected  with 
written  out  in  full,  the  name  of  the 
city  or  town  where  his  office  is,  and, 
if  possible,  the  name  of  the  man  he  suc- 
ceeds, and  wliether  the  retiring  officer 
has  resigned,  been  transferred,  or  has 
accepted  another  position.  One  word 
further  to  the  newly  appointed  railroad 
■officer:  Do  not  be  ashamed  to  send  the 
notice  yourself.  If  you  do  it,  it  will  be 
correct.  It  is  also  strictly  a  matter  of 
business,  as  outsiders  who  have  to  deal 
with  you  should  be  informed  of  the 
change,  as  they  may  want  to  communi- 
cate with  you  on  important  matters. 


Mr.  J.  M.  Ashley  has  been  appointed 
road  foreman  of  engines  on  the  Sea- 
board Air  Line,  with  office  at  Savannah, 
•Ga. 

Mr.  W.  J.  Harahan,  formerly  general 
manager  of  the  Illinois  Central,  has 
been  appointed  fourth  vice-president  of 
the  same  road. 

Mr.  Thomas  Nichols  has  been  ap- 
pointed foreman  of  the  machine  shops 
of  the  Baltimore  &  Ohio  at  Lorain,  O., 
vice  Mr.  W.  F.  Ryan,  resigned. 

Mr.  J.  F.  Robinson,  general  foreman 
of  the  Seaboard  Air  Line  shops  at 
Savannah,  Ga.,  has  been  appointed  act- 
ing master  mechanic  at  that  point. 

Mr.  A.  J.  Pool,  master  mechanic  on 
the  Seaboard  Air  Line,  has  been  trans- 
ferred as  master  mechanic  on  the  same 
road  from  Savannah  to  Atlanta,  Ga. 

Mr.  W.  P.  Sproul  has  been  appointed 
master  mechanic  of  the  .\tlantic  Coast 
Line  Railway,  with  office  at  Savannah, 
Ga.,  vice  Mr.  F.  S.  .Anthony,  resigned. 

Mr.  John  Schillings  has  been  ap- 
pointed roundhouse  foreman  on  the 
Houston  &  Texas  Central  at  Hearne, 
Tex.,  vice  Mr.  J.  J.  Connor,  promoted. 

Mr.  C.  L.  Nichols,  has  been  ap- 
pointed superintendent  of  the  South- 
west   division    of    the    Chicago    Great 


Western  Railway,  vice  Mr.  C.  P.  Stem- 
bel,  transferred. 

Mr.  M.  J.  Keating  has  been  appointed 
traveling  engineer  on  the  Wisconsin 
division  of  the  Chicago,  S't.  Paul,  Min- 
neapolis &  Omaha,  vice  Mr.  J.  J. 
O'Neil,  promoted. 

Mr.  W.  L.  Kellogg,  formerly  master 
mechanic  on  the  Missouri  Pacific,  has 
been  appointed  master  mechanic  of  the 
Pere  Mar<|uette  Railroad,  with  office  at 
Grand  Rapids,  Mich. 

Mr.  J.  J.  Connor,  roundhouse  fore- 
man of  the  Houston  &  Texas  Central 
at  Hearne,  Tex.,  has  been  appointed 
general  foreman  of  the  company's 
shops  at  Houston,  Tex. 

Mr.  A.  C.  Ridgway  has  been  ap- 
pointed general  manager  of  the  Denver 
&  Rio  Grande  Railroad  and  of  the  Rio 
Grande  Western  Railway,  with  head- 
quarters at  Denver,  Col. 

Mr.  Thomas  F.  Rowley  has  been  ap- 
pointed general  road  foreman  of  en- 
gines on  the  New  York  and  Delaware 
divisions  of  the  Erie  Railroad,  with 
headquarters  at  Port  Jervis,  N.  Y. 

Mr.  J.  Cardell,  heretofore  master  me- 
chanic on  the  Canadian  Pacific  Railwaj' 
at  Winnepeg,  Man.,  has  been  trans- 
ferred as  master  mechanic  to  Calgary 
.•\tla,  vice  Mr.  S.   Phipps,  transferred. 

Mr.  'Williard  Lincoln  has  been  ap- 
pointed Master  Mechanic  of  the  St. 
Paul  and  Minnesota  Divisions  of  the 
Northern  Pacific  Railway,  with  office  at 
Staples,  Minn.,  vice  H.  M.  Curry,  pro- 
moted. 

Mr.  T.  G.  Averill,  formerly  .\ir  Brake 
Instructor  on  the  Boston  &  Maine,  has 
been  appointed  traveling  engineer  of 
the  Eastern  and  Western  divisions  of 
the  same  road,  with  headquarters  at 
Boston,  Mass. 

Mr.  O.  Montanye  has  been  appointed 
road  foreman  of  engines  on  the  New 
York,  Susquehanna  &  Western  Rail- 
road. Mr.  Montanj^e  has  been  for 
more  than  thirty  years  in  the  employ  of 
this  company. 

Mr.  Samuel  Millican  has  been  ap- 
pointed superintendent  of  motive  power 
and  machinerj'  of  the  Houston,  East  & 
W'est  Texas  Railway,  with  headquar- 
ters at  Houston.  Texas,  vice  Mr.  R.  S. 
Tuggle,  resigned. 

Mr.  J.  C.  Benson,  formerly  employed 
in  the  Havre  shops  of  the  Great  North- 
ern, has  been  appointed  roundhouse 
foreman  of  the  Glasgow,  Mont.,  shops 
of  the  same  road,  vice  Mr.  G.  E.  Her- 
ren,  assigned  other  duties. 


Mr.  S.  T.  Park,  master  mechanic  of 
the  Chicago  &  Eastern  Illinois,  has 
been  appointed  acting  superintendent 
of  motive  power  on  the  same  road, 
with  headquarters  at  Danville,  111.,  vice 
Mr.  G.  W.  Smith,  resigned. 

Mr.  W.  C.  Bewley,  formerly  general 
foreman  of  the  Wabash  shops  at  For- 
rest, 111.,  has  been  transferred  to  Del- 
rey,  Mich,,  in  the  same  capacity  by  the 
same  company,  vice  Mr.  Eugene  Mc- 
Cann,  resigned  on  account  of  ill  health. 

Mr.  W.  F.  Potter,  president  of  the 
Long  Island  Railroad,  has  been  prostra- 
ted for  several  weeks  with  a  severe  ill- 
ness which  gave  his  friends  much  un- 
easiness for  several  days,  but  we  are 
pleased  to  learn  ttiat  he  is  now  slowly 
recovering. 

Mr.  H.  M.  Muchmore,  formerly 
division  foreman  of  the  St.  Louis  & 
San  Francisco  at  Fort  Smith,  Ark.,  has 
been  appointed  master  mechanic  of  the 
Paris  &  Great  Northern  Railroad,  with 
office  at  Paris,  Texas,  succeeding  Mr. 
C.  E.  Boss. 

Mr.  C.  H.  Temple  has  been  appointed 
master  mechanic  of  the  central  division 
of  the  Canadian  Pacific  Railway,  with 
headquarters  at  Winnipeg,  Man.  He 
liad  previously  held  the  position  of 
master  mechanic  on  the  Pacific  division 
of  the  same  road. 

Mr.  J.  W'.  Higgins  has  been  ap- 
pointed assistant  general  manager  in 
charge  of  transportation  of  the 
Missouri  Pacific,  the  St.  Louis  Iron 
Mountain  &  Southern  and  the  leased 
and  operated  lines.  Mr.  Higgins'  office 
is  in   St.   Louis,  Mo. 

Mr.  C.  I.  Lewis  has  been  appointed 
master  mechanic  of  the  Arizona  & 
Colorado,  the  Cananea,  Yaqui  River  & 
Pacific,  the  Maricopa  &  Phoenix  and 
Salt  River  Valley,  and  the  Gila  Vallej- 
Globe  &  Northern  railroads,  with  head- 
quarters at  Globe,  Ariz. 

Mr.  S.  Phipps,  heretofore  master  me- 
chanic on  the  Canadian  Pacific  Rail- 
way at  Calgary  Alta,  has  been  trans- 
ferred to  the  Pacific  division  in  the 
same  capacity  by  the  same  road,  vice 
Mr.  C.  H.  Temple,  transferred.  Head- 
quarters at  Revelstoke,  B.  C. 

Hon.  A.  C.  Killam,  one  of  the  judges 
of  the  Supreme  Court  of  Canada,  has 
been  appointed  by  the  Dominion  gov- 
ernment to  be  chairman  of  the  Cana- 
dian Railway  Commission,  vice  Hon. 
A.  G.  Blair,  resigned.  The  headquar- 
ters of  the  commission  is  in  Ottawa. 

Mr.  Robt.  G.  Long,  roundhouse  fore- 
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man  on  the  Missouri  Pacific  at  Fort 
Scott,  Kan.,  has  been  promoted  to  the 
position  of  general  foreman  at  the  same 
point.  Mr.  Long  is  a  very  progressive 
and  able  mechanic,  and  will  give  a  good 
account  of  himself  in  his  new  position. 

Mr,  J.  J.  O'Neil,  formerly  traveling 
engineer  on  the  Wisconsin  division  of 
the  Chicago,  St.  Paul,  Minneapolis  & 
Omaha,  has  been  promoted  to  the  posi- 
tion of  assistant  superintendent  of  the 
Minnesota  division  of  the  same  road, 
with  headquarters  at  St.  James,  Minn. 

Mr.  George  E.  Herren,  formerly 
roundhouse  foreman  at  Glasgow, 
Mont.,  on  the  Great  Northern,  has  been 
appointed  traveling  engineer  of  the 
Montana  division  of  the  same  road, 
vice  Mr.  W.  W.  Hurd,  who  has  re- 
sumed his  old  run  on  the  "flyer"  from 
choice. 

Mr.  W.  H.  Stone,  grand  chief  of  the 
Brotherhood  of  Locomotive  Engineers, 
recently  took  part  in  the  organization 
of  a  new  division  of  the  B.  of  L.  E.  in 
Memphis,  Tenn.  Mr.  Stone,  while  in 
that  city,  took  occasion  to  call  the  at- 
tention of  all  concerned  to  the  biennial 
convention  of  the  Brotherhood,  which 
is  to  be  held  in  Memphis,  in  May,  1906. 

Mr.  F.  Burke,  who,  for  the  past  sev- 
eral years  has  served  in  the  capacity  of 
locomotive  engineer  on  the  Iowa  Cen- 
tral,- Rio  Grande  Western,  Northern 
Pacific  and  the  Duluth  Missabe  & 
Northern  Railways,  has  been  appointfd 
traveling  engineer  for  the  last-named 
company,  with  headquarters  at  Proctor, 
Minn.  His  many  friends  will  be 
pleased  to  note  his  appointment  and 
offer   congratulations. 

Mr.  H.  M.  Sperry,  formerly  New- 
York  agent  for  the  Union  Switch  & 
Signal  Company,  has  become  consult- 
ing signal  engineer  of  what  is  called  the 
"Hudson  Companies,"  of  New  York. 
This  is  the  corporation  which  com- 
bined the  Hudson  river  tunnnel,  one 
tube  of  which  is  built,  and  the  New 
York  &  Jersey  Railroad.  They  will 
build  all  the  Pennsylvania  Railroad  tun- 
nels, and  build  the  proposed  Sixth 
avenue  tunnel  in  New  York,  besides 
undertaking  other  similar  enterprises. 

Mr.  A.  Buchanan,  Jr.,  has  been  ap- 
pointed superintendent  of  motive 
power  and  car  department  of  the  Cen- 
tral Vermont  Railroad,  with  headquar- 
ters at  St.  Albans,  Vt,  vice  Mr.  J.  Cole- 
man, resigned.  The  new  superin- 
tendent of  motive  power  is  the  son  of 
Mr,  A.  Buchanan,  a  well-known  en- 
gineer on  the  N.  Y.  C,  and  is  nephew 
to  Mr.  William  Buchanan,  who  for 
years  held  the  important  position  of 
superintendent  of  motive  power  of  the 
New  York  Central  Railroad. 

Mr.  J.  F.  Deems,  who  is  general 
superintendent  of  motive  power  of  the 


New  York  Central,  has  also  been  ap- 
pointed general  superintendent  of  mo- 
tive power,  rolling  stock  and  machinery 
of  the  Michigan  Central  Railroad,  with 
office  in  New  York.  In  addition  to  this 
extension  of  Mr.  Deems'  authority  he 
has  been  appointed  general  superin- 
tendent of  motive  power,  rolling  stock 
and  machinery  of  the  Cleveland.  Cin- 
cinnati, Chicago  &  St.  Louis  Railway. 
His  office  remains  at  the  Grand  Central 
Station,  New  York. 

Mr.  J.  W.  Hardy,  formerly  road  fore- 
man of  engines  on  the  Colorado  Mid- 
land at  Colorado  City,  Col.,  has  been 
promoted  to  the  office  of  master  me- 
chanic of  the  Denver  &  Rio  Grande 
Railroad,  with  office  at  Grand  Junction, 
Col.  Mr.  Hardy  is  well  known  in  the 
mechanical  world  on  account  of  his 
connection  with  the  Air  Brake  Associa- 
tion and  the  Traveling  Engineers'  As- 
sociation. Knowing  Mr.  Hardy's  ability 
and  hustling  qualities,  we  predict  for 
him  a  successful  future  and  a  further 
rise  to  higher  positions. 

Mr.  E.  B.  Boye  has  been  appointed 
manager  of  the  Cleveland  office  of 
Manning,  Maxwell  &  Moor.  The  office 
is  located  in  the  Williamson  Block, 
Cleveland,  Ohio.  Mr.  Boye  has  for  the 
past  five  years  been  connected  with 
the  Chicago  branch  of  this  firm.  He  is 
well  versed  in,  and  thoroughly  posted 
on,  the  various  kinds  of  machine  tools 
and  their  uses,  and  in  his  new  position 
he  will  no  doubt  increase  his  already 
large  acquaintance  among  machine  tool 
users,  and  his  opinions  on  such  matters 
will  be  of  benefit  to  those  purchasing 
tools. 

Mr.  C.  E.  Gossett,  formerly  traveling 
engineer  on  the  Chicago,  Rock  Island 
&  Pacific,  has  been  appointed  master 
mechanic  of  the  St.  Louis  line  of  the 
same  road,  with  headquarters  at  Eldon, 
Mo.  The  position  of  traveling  engineer 
has  been  abolished.  Mr.  Gossett  en- 
tered the  service  of  the  Rock  Island  & 
Peoria  in  1898  as  a  locomotive  engineer. 
When  this  line  was  absorbed  by  the 
C.  R.  I.  &  P.  in  1901  he  was  transferred 
to  the  main  line,  and  in  1903  he  was  ap- 
pointed road  foreman  of  equipment  of 
the  Oklahoma  division,  with  head- 
quarters at  Chickasha,  I.  T.  In  Sep- 
tember, 1904,  he  was  transferred  to  the 
W.  El  Paso  division  and  later  to  the 
St.  Louis  division. 

Throughout  his  official  career  Presi- 
dent Roosevelt  has  always  shown  great 
kindness  towards  railroad  men,  and  now 
we  have  new  evidences  of  this  sentiment 
in  connection  with  the  Panama  Canal. 
The  Board  of  Commissioners  which  he 
appointed  have  as  a  whole  proved  a 
failure  and  Chief  Engineer  Wallace,  for- 
merly General  Manager  of  the  Illinois 
Central,  is  the  only  member  lileky  to  re- 
main on  a  reorganized  board.     It  is  re- 


ported on  good  authority  that  the  Pres- 
ident intends  to  associate  with  Mr.  Wal- 
lace, Mr.  Horace  G.  Burt,  formerly  pres- 
ident of  the  Union  Pacific  Railroad,  Mr. 
Samuel  Felton,  president  of  the  Chicago 
&  Alton,  and  Mr.  L.  F.  Loree,  formerly 
president  of  the  Baltimore  &  Ohio  Rail- 
road. It  would  be  difficult  finding  a 
liner  group  of  railway  men  selected  for 
distinguished    positions. 

Mr.  George  W.  Smith  has  left  the  Chi- 
cago &  Eastern  Illinois  to  become  su- 
perintendent of  machinery  of  the  Mis- 
souri Pacific,  with  headquarters  in  St. 
Louis.  We  congratulate  Mr.  A.  W. 
Sullivan,  the  general  manager,  on  his 
good  fortune  in  securing  such  an  effi- 
cient man  for  the  head  of  his  machinery 
department.  We  have  noted  Mr.  Smith's 
progress  for  over  twenty-five  years,  and 
it  has  always  been  in  the  right  direction. 
Every  detail  of  railroad  mechanical 
work  is  as  clear  to  Mr.  Smith  as  an  open 
book.  His  lines  have  been  cast  in  the 
hardest  regions  for  the  trying  of  railroad 
men's  souls,  and  he  always  passed 
through  deserving  the  crown  of  victory. 
A  real  master  of  his  business,  George 
Smtih  has  always  been  found  treating 
those  under  him  with  the  kindest  con- 
sideration, and  he  has  received  cordial 
co-operation  in  return.  We  predict  great 
success  for  him  on  the  Missouri  Pa- 
cific system. 

Mr.  Howard  M.  Curry  has  been  ap- 
pointed to  the  position  of  General  Mas- 
ter Mechanic  of  the  Northern  Pacific, 
with  office  in  St.  Paul,  Minn.,  vice  Mr. 
S.  W.  Wheatl^',  resigned.  Mr.  Curry 
leaves  the  position  of  Division  Master 
Mechanic  at  Staples  to  assume  the  high- 
er responsibilities  of  a  general  officer. 
This  promotion  is  one  well  earned  by  a 
strict  attention  to  business,  coupled 
with  executive  ability  that  seldom 
fails  of  recognition  in  railway  ser- 
vice. His  career  has  been  marked  by 
the  vicissitudes  of  the  pioneer  engineer 
in  freight  and  passenger  service  on  the 
N.  P.,  from  which  it  was  for  him  a 
logical  step  to  the  positions  of  travel- 
ing engineer  and  that  of  master  mechan- 
ic, through  which  he  has  honorably 
passed  while  yet  on  the  sunny  side  of 
middle  life.  His  friends  will  join  us  in 
the  wish  that  the  upholstery  of  his  office 
chair  will  be  as  comfortable  as  the  seat 
box  of  the  old  338. 


From  a  blue  print  recently  received 
showing  the  mechanical  expenses  of  op- 
erating the  Kansas  City  Southern  Rail- 
way, we  infer  that  Mr.  W.  E.  Symons, 
superintendent  of  machinery,  must  have 
been  hustling  to  some  purpose  to  com- 
bine the  impracticable  feats  of  increas- 
ing the  efficiency  of  the  power  while  re- 
ducing expenses.  The  cost  of  run- 
ning     repairs      was       reduced       fronv 


April,  1905. 


RAILWAY  AND   LOCOMOTIVE   ENpiNEERING 


181 


over  9  cents  last  year  t<]  6.7  cents, 
and  Mr.  Symons  expects  t<>  set  iIh- 
figure  down  to  6.5  cents,  whicli  will 
effect  a  saving  of  $137,000  for  one  year. 
While  making  the  reduction  mentioned 
an  increased  shop  output  from  28  to  71 
per  cent,  in  the  number  of  locomotives 
repaired,  and  the  reduction  in  the  cost 
of  repairs  per  engine  has  ranged  fr^in 
14  to  23  per  cent. 


Senator  Depew. 
There  was  a  move  made  by  tlic  more 
inferior  class  of  New  York  politicians 
to  defeat  Senator  Depew,  but  happily 
the  move  came  to  naught.  The  Uniteil 
States  Senate  could  ill  afford  tn  lose  a 
man  like  Dr.  Depew.  "  I  IdILukI,"  the 
famous  correspondent  of  tin-  Cincinnati 
Inquirer,     recently     wrote     the     following 


was.  Sometimes  they  met  charged  with 
(lynaniitc,  and  it  was  then  that  Depew 
revealed,  first,  his  almost  intuitive  ca- 
pacity to  reach  the  very  center  of  a 
problem  and  to  solve  it,  and,  then,  a 
gift  of  doing  that  tactfully,  so  that  all 
danger  of  explosion  was  removed. 
There  is  probably  no  man  in  the  Fed- 
eral Senate  who  better  understands  the 
delicacy,  the  difficulty,  complexity,  thai 
are  in  tlie  questions  of  railway  rates; 
and  as  that  is  to  be  a  commanding 
<|Ucstion  before  Congress  it  seems  to 
railway  men  here  as  though  Depew's 
services  could  be  of  the  highest  value 
if  he  were  to  remain  in  the  Senate. 
But  of  his  business  career  he  has  made 
little  publicity,  and  it  is  only  the  great- 
er men  of  railway  affairs  who  under- 
stand it." 


The  boiler  is  an  extension  wagon 
top  with  radial  staying  for  the  crown 
sheet.  The  smoke  box  course  is  64  ins. 
in  diameter.  The  fire  box  has  a  grate 
area  of  46H  sq.  ft.  It  is  102  ins.  long 
by  66  ins.  wide.  The  heating  surface 
in  the  fire  box  amounts  to  172.4  sq  ft., 
that  of  the  flues  is  2,239.5  sq.  ft.,  making 
a  total  of  2.411.9  sq.  ft.  The  flues  are 
.329  in  number.  2  ins.  diameter,  and  13 
ft.  long.  The  taper  course  is  the  sec- 
ond one,  it  slopes  up  to  the  waist, 
which  is  about  74^:1  ins.  This  gives 
good  steam  space,  and  as  the  back 
sheet  is  perpendicular  the  maximum  ca- 
pacity  is   secured. 

The  tender  trucks  are  of  the  arch- 
bar  type  with  composite  bolsters  rest- 
ing on  eliptic  springs  with  33  in.  wheels. 
The  underframe  is  made  of  lo-in.  steel 


IV  H,  reck,  Master  Mechanic. 

estimate  of  Senator  Depew:  "When  the 
Joint  Traffic  Association  was  organized 
Depew  was  unanimously  chosen  as  its 
president.  It  was  an  extraordinary 
body  of  men  who  gathered  around  the 
table  at  the  head  of  which  Mr.  Depew 
sat.  There  were  President  Roberts,  of 
the  Pennsylvania,  a  masterly  engineer 
and  a  great  financier;  President  King, 
of  the  Erie,  an  authority  without  su- 
perior upon  railway  traffic;  President 
Spencer,  of  the  Baltimore  and  Ohio,  of 
wonderful  keenness  and  unusual  ability 
in  succinct  and  lucid  statements;  Presi- 
dent Fowler,  of  the  Ontario  and  West- 
ern; Samuel  Sloane,  of  the  Lackawan- 
na, and  Maxwell,  of  the  Jersey  Central, 
together  with  that  master  mind  in  the 
field  of  railway  construction  and  oper- 
ation, Vice  President  Layng,  of  the 
West  Shore.  Each  one  of  these  had  his 
specialty,  but  Depew,  as  he  sat  at  the 
head  of  the  table,  was  the  specialist  of 
all   departments,   and  the   only   one  that 


c     &   W.    I.  2-6  0    TYPE. 

Chicago   &   Western   Indiana   Mogul. 

Last  month  we  illustrated  a  double- 
end  tank  locomotive  for  the  Chicago 
&  Western  Indiana,  built  by  the  Rogers 
Locomotive  Works,  of  Paterson,  N.  J. 
This  month  we  are  able  to  present  our 
readers  with  the  representation  of  a 
mogul  locomotive  built  by  the  same 
concern   for   the  same   road. 

The  engine  in  question  is  a  simple 
2-6-0  machine,  with  20x26  in.  cylinders, 
and  57  ins.  diameter  driving  wheels  and 
with  a  boiler  pressure  of  200  lbs.;  the 
calculated  tractive  effort  is  about  31,000 
lbs.  The  weight  on  the  drivers  is  136,- 
000  lbs,  so  that  the  ratio  of  tractive 
effort  to  adhesive  weight  is  as  I  is  to 
4.3.  The  valves  are  balanced  slide  and 
they  are  actuated  by  ordinary  indirect 
valve  motion,  the  main  driving  wheels 
being  the  center  pair.  The  driving 
wheels  are  equally  spaced,  being  7  ft.  6 
ins.  apart,  thus  giving  a  driving  wheel 
base  of  i^  ft.    All  the  wheels  are  flanged. 


Rogers  Locomolive  Works,  Builders. 

channels  and  carries  a  tank  having  a 
capacity  of  5,000  U.  S.  gallons  of  wa- 
ter and  8  tons  of  coal.  The  weight 
of  engine  and  tender  in  working  order 
is  102,700  lbs.  A  few  of  the  principal 
dimensions  are  given  below. 

Driving  Wheel   Centers— Material,  cast  steel. 

Driving  Tires — Size,  3^x5^  ins. 

Driving  Axles— Material,  steel;  journals.  9x1;  ini. 

Total  Wheel  Base  of  Engine— 23  ft.  6  ins. 

W  eight  on  Drivers — 136.000  lbs. 

Weight  on  Truck — 21,000  lbs. 

Weight  Total— Engine,   157,000  lbs. 

Boiler— Thick-ness  of  barrel,   11/16  in.;   thickness 

of  dome  course,  %  in. 
Fire    Box— Thickness,    crown,    13/32    in.;    thick- 
ness, flue  sheet,  hi  in.;  thickness,  sides.  11  /ja 

in. ;  back,  %  in. 
Engine      Truck— Style,     radial     swing      bolster. 

Wheels— Diameter,  33  ins.;  kind,  steel  tired. 
Tender— Weight    in    working    order,    102.700    lbs. 

Wheels— Diameter,  33  ins.;  kind,  steel  tired. 
Safety    Valves — Two    3    in.      Lubricator — Triple 

sight    feed.     Headlight — 16    ins.    round    case. 

Boiler   Covering — Sectional    magnesia      Cab — 

Material,  ash. 
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-    Fourteen-Foot    Grinding     Machine. 

The  grinding  machine  wliich  we  here 
illustrate  is  a  tool  which  can  swing  up- 
on its  centers  material  weighing  as 
much  as  7,000  lbs.,  and  having  a  di- 
ameter of  18  ins.  and  may  be  14  ft.  long. 
It  is  only  intended  for  heavy  work  and 
is  made  by  the  Norton  Grinding  Com- 
pany, of  Worcester,   Mass. 

The  advance  of  the  grinder  wheel  is 
governed  by  positive  indexing  methods 
so  that  work  may  be  reduced  in  diam- 
eter by  the  one-four-thousandth  of  an 
inch  at  a  time  or  it  may  be  made  to 
remove  one  cubic  inch  of  metal  per 
minute. 

The  base  of  the  machine  is  a  single 
casting  22  ft.  long  and  weighing  about 
10.000  lbs.  The  complete  machine 
weighs  22,000  lbs.,  which  is  just  1,000 
lbs.  per  lineal  foot.  The  work  is  turned 
by  means  of  a  belt  drive  to  the  cone  pul- 
ley in  the  head  stock.  The  variation  of 
speed  is  got  by  shifting  the  belt  from 
step  to  step  on  the  cone  by  means  of 


of  the  head  and  tail  stocks  at  an  angle 
of  60  degrees.  Water  grinding  com- 
pound is  fed  to  the  work  at  the  rate  of 
35  gallons  per  minute.  It  is  claimed 
by  the  manufacturers  that  this  grinder 
will  remove  any  desired  amount  of  steel 
by  intervals  of  diameter  from  one-four- 
tliousandth  to  ten-one-thousandths  of 
an  inch,  according  to  the  area  of  the 
surface  of  the  work. 


got  himself  into  such  a  condition  on  a 
90  mile  ride  when  he  only  sat  still  and 
did  no  work,  it  looks  as  if  the  oil  famine 
had  not  taken  hold  as  strongly  in  France 
as  it  has  here. 


Royalty  on  the  "Head  End." 
Prince  Ferdinand,  of  Bulgaria,  is  the 
only  surviving  child  of  Louis  Philippe, 
once  called  King  of  the  French.  The 
son  is  a  man  who  enjoys  a  swift  ride  in 
the  cab  of  a  locomotive.  Not  long  ago 
when  traveling  via  Calais  to  London 
with  his  suite  he  asked  and  received  per- 
mission to  ride  on  the  eng-ne  of  tlie 
Calais  express. 

When  the  train  arrived  at  Abbeville, 
which  is  about  96  miles  from  Paris,  he 
donned  a  pair  of  overalls  and  "jumper," 
left  his  private  car  and  took  a  seat  on 


Looks  Like  Poor  Inspection. 

A  serious  wreck  recently  occurred  to 
a  limited  train  on  one  of  our  trunk  lines. 
The  train  was  derailed  on  an  embank- 
ment and  plunged  down  the  side  about 
20  ft.     Fortunately  no  one  was  killed. 

A  press  dispatch  giving  details  of  the 
affair,  says  the  cause  of  the  occurrence 
was  that  the  auxiliary  reservoir  under 
the  cab  fell  onto  the  track  at  a  switch 
and  fouled  the  front  wheels  of  the  ten- 
der, with  the  result  that  the  train  went 
over  the   embankment. 

If  this  account  is  true,  it  looks  as  if 
poor  inspection  and  neglect  had  been 
tlie  primary  cause  of  the  run  off.  It  is 
hardly  reasonable  to  suppose  that  all  the 
bolts  holding  up  the  reservoir  were  in 
thoroughly  good  condition,  and  that  they 


NORTON     GRINDING     MACHINE,     EXTRA     I.ARGE     SIZE. 


a  sliding  shipper  traversing  an  inclined 
guide. 

The  cone  pulley  has  eight  steps  and 
as  two  speeds  are  provided,  this  gives 
sixteen  speeds  of  rotation.  The  slid- 
ing ways  of  this  machine  are  lubricated 
by  oil  rollers  or  small  wheels  in  pock- 
ets. 

The  grinder  wheel  spindle  and  bear- 
ings are  the  same  as  those  used  on 
other  machines  (18x96  ins.)  made  by 
the  company.  The  slide  rests  are  one 
flat  and  one  V-shaped  groove.  The 
great  width  of  the  ways  smoothly  car- 
ries the  1,400  lbs.  of  the  slide,  and  the 
grinder  gear,  and  at  the  same  time  in- 
sures perfect  lubrication.  There  is  a 
swivel  table  for  grinding  tapers  up  to 
i^  ins.  per  foot.  It  is  similar  to 
those  used  on  other  Norton  grinders. 

The  head  and  tail  stocks  together 
weigh  about  400  lbs.  There  are  seven 
universal  and  plain  steady  rests  used 
on  this  machine.  There  is  a  center 
grinder  supplied  with  this  tool  which 
is  arranged   to  grind   the  center  points 


the  "left  side."  He  did  not  "run"  the 
engine,  and  the  engineer  did  not  take 
his  eagle  eye  off  the  signals  or  the  road 
ahead  on  account  of  his  distinguished 
visitor. 

The  ruler  of  Bulgaria,  however,  was 
enthusiastic  over  his  experience, and  says 
it  far  surpasses  riding  in  an  automobile. 
"The  mere  thought,"  he  said,  "that  hun- 
dreds of  lives  are  at  the  mercy  of  the 
man  holding  the  throttle  thrills  you." 
Prince  Ferdinand  on  the  "head  end"  just 
took  chances  like  an  ordinary  man  and 
fully  enjoyed  himself. 

When  he  arrived  at  Paris  people  in 
tile  station  were  astonished  to  see  a  man 
climb  down  out  of  the  cab  and  be  met 
with  much  deference  by  the  station  mas- 
ter, a  special  commissary  and  a  govern- 
ment official,  who  escorted  him  to  an  au- 
tomobile. He  was  driven  rapidly  away 
still  in  the  overalls,  etc. 

The  newspaper  accounts  describe  him 
as  stepping  from  the  cab  with  grimy 
face,  black  hands  and  blouse  covered 
with  grease.    Now,  if  Prince  Ferdinand 


all  gave  way  together.  It  is  for  the  pur- 
pose of  investigating  things  of  this  kind, 
and  that  the  findings  of  the  investiga- 
tors may  be  officially  made  public, 
that  the  Interstate  Commerce  Commis- 
sion desire  enlarged  powers. 


Engineer  Burned  to  Death. 

A  most  extraordinary  accident  hap- 
pened one  day  last  month  to  an  en- 
gineer belonging  to  the  New  York  Cen- 
tral Railroad.     A  local  paper  says: 

The  Adirondacks  and  Montreal  Ex- 
press, due  in  this  city  at  5:10  yesterday 
morning,  was  over  an  hour  late.  At 
Schenectady  tower  No.  9  Allen  received 
an  order  to  stop.  It  is  thought  that  the 
accident  was  due  to  a  failure  on  .Allen's 
part  to  put  on  the  blower  while  making 
the   stop. 

Allen's  size  made  it  impossible  for 
him  to  jump  out  of  the  cab  when  a 
sheet  of  flame,  followed  by  scalding 
steam,  burst  from  the  fire  box.  Mis 
body  was  horribly  burned  and  he  died 
soon  afterwards  at  the  hospital. 
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We  are  informed  that  the  Intlcpcii- 
dent  Car  Equipment  Company  of  New 
York,  is  said  to  mannfacfurc  a  rotary 
■engine  which  can  be  applied  to  a  300,000 
pound  locomotive  or  to  an  800  pound 
automobile.  It  is  amazing  how  care- 
fully such  concerns  manage  to  hide  their 
light  under  a  bushel. 


One  day  last  month  a  train  loaded  with 
locomotives  for  Japan  left  the  Schenec- 


TINDEL     S.\W     FOR     HEAVY    CUTTING. 

tady  Locomotive  Works.  The  shipment 
consisted  of  twelve  mogul  engines  for 
use  on  the  Kusin  Railroad  in  Japan. 
Each  of  the  cars  bore  huge  banners  with 
"Locomotive  for  Japan  from  the  Amer- 
ican Locomotive  Company"  inscribed 
thereon  in  letter  of  such  size  that  a 
blind  man  could  almost  read. 


High  Duty  Cold  Saw. 

Our  illustrations  show  the  general  ap- 
pearance and  saw  detail  of  a  metal  saw- 
ing machine  which  has  been  designed 
by  the  Tindel-Morris  Company  for 
heavy  duty  and  can  be  used  for  a  great 
variety   of   operations. 

To  begin  with,  the  saw  itself  is  made 
of  a  high  carbon  crucible  steel  plate, 
with  teeth  slots  equally  spaced  in  each 
side.  The  slots  are  so  arranged  that 
the  resultant  pressure  on  the  teeth, 
when  cutting,  holds  them  securely  in 
place,  there  being  no  pins  or  other 
fastenings  to  hold  them.  This  allows 
for  the  easy  and  quick  application  or 
removal  of  the  teeth. 

The  saw  tooth  itself  is  made  of  a 
special  high  grade  air  hardening  tool 
steel,  which  ensures  high  speed  and 
great  endurance.    The  manufacturers  in- 


form us  that  one  of  these  saws  was  ejn- 
ployed  in  sawing  high  and  low  carbon 
steel  for  ten  hours  a  day  for  three 
weeks  in  their  own  shops,  and  during 
that  time  the  saw  did  not  require  to  be 
removed  for  grinding,  nor  was  a  single 
tooth   broken. 

The  whole  machine  is  strongly  and 
rigidly  built,  so  that  the  saw  may  be 
worked  right  up  to  the  economical  limit. 
The  teeth  are  "set"  slightly  away  from 
th('  plane  of  the  sides  of  the  saw 
so  that  ample  clearance  is  pro- 
vided and  nothing  but  the  outer 
edges  of  the  teeth  touch  the  kerf. 
The  lower  end  of  the  teeth  and  the 
blade  disk  are  quite  free.  Friction 
losses  are  thus  avoided. 

The  machines  are  geared  for 
high  power  in  both  feeding 
mechanism  and  saw  drive.  In  this 
machine  the  saw  is  advanced 
against  the  work.  A  good  point  in 
the  construction  of  the  machine  is 
the  solid  square  lock  saddle,  which 
gives  the  saw  arbor  the  support  of 
a  rigid  and  substantial  bed.  The 
arbor  bearines  are  solid  and  are 
carried  in  phosphor  bronze  adjust- 
able bushings. 

The  gearing  used  throughout  is 
steel,  the  teeth  having  been  cut 
from  the  solid.  The  use  of  worm 
gear  has  been  avoided  in  order  to 
do  away  with  excessive  friction. 
The  feed  is  secured  by  a  heavy 
screw  rotated  by  gearing  driven 
from  a  six-steo  cone  pulley.  The 
range  of  feed  covered  in  four  in- 
termediate stens  is  from  0.5  and 
2  ins.  per  minute.  The  tool  is  sub- 
stantial in  every  way,  the  details  have 
been   worked  out  with   a  view  to   sim- 


From  Trifles  Light  as  Air. 

Particulars  of  the  minor  income  and 
expenditures  arc  interesting  and  curious. 
Merc  are  details  about  the  Santa  Fe 
System  compiled  for  one  year.  There 
are  400  stations  between  Chicago  and  the 
Pacific  coast  that  have  slot  machines 
containing  gum.  Into  these  machines 
last  year  were  dropped  1,150,000  pennies, 
a   total  of  $11,500. 

The  pins  used  by  oflficials  and  employ- 
ees of  the  Santa  Fe  System  weiKhed 
3,000  pounds.  To  keep  the  depots  and 
offices  clean  26,000  brooms  were  used. 
The  lead  pencils  used,  if  placed  end  to 
end,  would  make  a  line  325  miles  long. 
Fifty  barrels  of  ink  and  40,000  pens  were 
used. 

From  what  is  known  as  the  "scrap 
heap,"  the  company  realized  last  year 
$1,250,000.  This  included  almost  every- 
thing from  a  shingle  nail  to  a  wornout 
locomotive.  Five  thousand  dollars  was 
realized   from   the   sale   of   waste   paper. 


High  Points  on  Transcontinental  Lines. 
The  highest  point  on  the  Grand 
Trunk  Pacific  will  not  be  more  than 
3,000  ft.  above  sea  level,  and  this  will,  of 
course,  be  in  one  of  the  mountain 
passes  through  the  picturesque  Rockies. 
The  next  lowest  road  is  the  Great 
Northern,  with  highest  point  5,200  ft. 
The  Canadian  Pacific  comes  next  with 
highest  point  5,300  ft.  The  Northern 
Pacific  reaches  a  height  of  5,567.  The 
Santa  Fe,  7,600  ft.,  and  the  Union 
Pacific  rises  to  8,200  ft.  It  will  thus 
be  seen  what  an  immense  advantage  in 
hauling  freight  the  Grand  Trunk  Pacific 
has.  Pulling  cars  up  one  side  of  a 
mountain  grade  and  taking  them  down 
the  other  without  really  doing  any  use- 


TINDEL     HIGH  DUTY     COLD     SiW. 

plicity  and  durability,  and  the  tool  is  fui  vvork  is  always  expensive  railroad- 
well  worth  the  space  it  occupies  on  the  ing,  and  it  makes  a  practical  limit  to 
floor  of  a  modern  railroad  shop.  traffic. 
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Our  Interests  in  Corean  Railways. 

We  do  not  know  of  any  country  that 
has  come  so  rapidly  into  prominence  m 
a  few  years  as  Corea  has  done  since  the 
war  began  between  Russia  and  Japan. 
Corea  is  a  peninsula  much  like  the  State 
of  Florida,  but  has  an  area  of  82,000 
square  miles,  making  it  about  one  and  a 
half  times  the  size  of  Florida.  The 
country  is  mountainous  and  densely 
wooded  in  some  parts,  but  it  is  highly 
fertile,  with  immense  natural  resources 
that  already  maintain  a  population  of 
over  ten  millions  of  people  that  are  of 
the  same  race  as  the  Chinese,  but  are  de- 
veloping on  broader  lines.  The  students 
of  human  development  have  found  Corea 
a  rich  field  for  investigation,  as  there  are 
tribes  in  the  interior  living  under  the 
communist  system  that  followed  the  rule 
of  the  family  head,  or  patriarchal  sys- 
tem. 

The    trade   and    industrial    development 
of  Corea  are  progressing  very  rapidly  and 
thi   indications  are  that  the  United  States 
will  enjoy  a  large  share  in  providmg  the 
country   with    the    implements    and    ma- 
chinery necessary   in   developing   civiliza- 
tion. United  States  Consul-General  Pad- 
dock, stationed  at  Seoul,  the  capital  of 
Corea,  in  a  recent  report,  prophesies  that 
a  great  development  awaits  this  Oriental 
region,   so  little  known    two    years    ago. 
Some  idea  of  Corea's  foreign  trade  may 
be     gained     from     the     fact     that     the 
year     1903,    though     marked     by     only 
average    agricultural    conditions    and   bad 
cattle  disease,  showed  an  increase  in  for- 
eign   trade    from   $15,691,109   in    1902    to 
$19,585,168.     Of  this  the  exports  of  gold 
—of  which   Corea  is  a  rich  repository- 
amounted  to  $2,717,285.     The  increase  in 
imports  was  relatively  larger  than  in  ex- 
ports, showing  an  expansion  of  consum- 
ing capacity.     Next  to  railroad  materials, 
the  largest  item  in  the  imports  consisted 
of  food  stuffs,  rice  and  other  grains,  in- 
cluding flour,  nearly  all  the  latter  Amer- 
■    ican.     It  is  to  be  noticed  that  in   Corea, 
as   in   China  and  Japan,   the   steady   ten- 
dency  is   to   increase    the  use    of    wheat 
food,   though   it   will    never   displace   rice 
as  the  dependence. 

Corea's  imports  in  1903  of  railway  ma- 
terial amounted  to  $870,722.     As  the  de- 
velopment  of   Corean   railroads    promises 
to  go  on  rapidly,  it  is  a  matter  of  a  good 
deal  of  importance  to  this  country,  as  the 
equipment  will  be  very  largely  by  Amer- 
ican manufacturers.     The  first  road  from 
Seoul  to  Chemulpo,  built  by  an  American 
in  1899,  and  equipped  with  American  ma- 
terial  and    rolling   stock,    was   sold   to   a 
Japanese     company     and    was    successful 
from  the  start.     It  is  now  owned  by  the 
Seoul-Fusan     Company,     also     Japanese, 
which  expects  to  complete  a  new  line  268 
miles  long  to  Fusan.     This  will  give  quick 
communication  with  Japan.    Another  rail- 
road  from   Seoul  to   Wiju,  on   the   Yalu 
river,  some  300  miles  long,  undertaken  in 
1902  by  French  concessionaires,  has  pass- 


ed into  the  hands  of  the  Japanese  Gov- 
ernment, which  is  finishing  it.  Another 
line  from  Seoul  to  Genscn,  the  eastern 
treaty  port,  is  in  stage  of  survey,  and  will 
be  a  permanent  road.  These  present 
Japanese  activities,  though  immediately 
animated  by  military  needs,  look  in  the 
end  to  exploitation  of  commerce  and  ag- 
riculture. Corea  will  thus  be  traversed 
north  and  south,  east  and  west,  with 
transportation  lines.  If  the  United 
States  does  not  get  the  largest  moiety  of 
the  equipment  of  these  lines,  which  will 
run  to  $5,000,000  and  more  within  a  year 
or  two,  and  thus  drive  a  powerful  open- 
ing wedge,  it  will  be  the  fault  of  our 
manufacturers. 


Wind     Pressure     Gauge     as    a     Safety 
Appliance. 

Some  years  ago  the  Furness  Rail- 
way in  Great  Britain  were  unfortunate 
enough  to  have  a  mail  train  blown  from 
the  track  by  the  fury  of  a  winter  gale. 
The  train  was  thrown  over  the  Levens 
viaduct   and   nearly   fell   into   the   sea. 

With  the  idea  of  preventing  the  re- 
currence of  a  similar  disaster  the  rail- 
way company  installed  an  instrument 
which  automatically  warns  the  signal 
men  stationed  at  Cark  and  at  Plumpton 
when  the  wind  pressure  on  the  viaduct 
reaches  the   danger  point. 

The  apparatus  has  been  placed  on 
the  western  side  of  the  structure  and 
is  a  wind  pressure  gauge  with  suitable 
recording  apparatus.  Not  only  is  the 
wind  pressure  constantly  recorded  but 
the  device  has  the  further  function  of 
warning  the  signal  men  when  the  wind 
is  too  strong  for  the  safe  passage  of 
trains.  The  warning  is  given  by  the 
automatic  ringing  of  bells  in  the  signal 
towers.  The  bell  rings  steadily  as  long 
as  the  dangerous  velocity  of  the  wind 
keeps  up,  and  all  traffic  over  the  viaduct 
is  absolutely  stopped.  When  the  bells 
cease  ringing  it  indicates  that  the  fury 
of  the  wind  l.as  subsided,  and  that  traffic 
m^y  be  resumed  with  safety. 


tive  service  of  the  company,  of  which 
number  700  have  died.  Of  the  total 
number  retired  568  were  between  the 
age  of  65  and  69  years,  of  whom  439  were 
retired  on  their  own  request  with  the 
approval   of  tiie   employing   officer. 

While  reflecting  on  the  great  ^ood 
done  by  this  department  of  the  Pennsyl- 
vania Railroad  we  cannot  help  regret- 
ting that  other  companies  do  not  follow 
the  benevolent  example.  There  is  a 
splendid  opportunity  for  the  Vanderbilt 
lines  to  advertise  themselves  as  benign- 
ant employers  of  labor.  Railroad  com- 
panies and  others  that  have  followed  the 
policy  of  caring  for  their  old  and  faithful 
employees  have  found  that  the  money 
so  spent  is  the  best  kind  of  investment 
in  developing  the  loyalty  that  holds 
down  the  operating  expenses. 


Pennsylvania  Railroad  Pension  Allow- 
ances. 

The  statistics  of  the  Pennsylvania 
Railroad  Pension  Department,  compiled 
to  December  31,  1904,  show  that  dur- 
ing the  five  years  of  its  operation  there 
has  been  authorized  to  be  paid  in  pen- 
sion allowances  to  the  retired  employees 
of  the  company,  the  sum  of  $1,614,087.59, 
made  up  each  year  as  follows  :  1904, 
$390,000.00;  1903.  $359,374-32;  1902, 
$328.403.io;    1901,   $292,290.20;    and    1900, 

$244,019.97- 

The  above  expenditure  does  not  in- 
clude the  expenses  of  operation  of  the 
department,  which  is  also  borne  by  the 
company. 

During  the  five  years'  application  of 
the  pension  plan  2,814  employees  have 
been  retired  as  pensioners  from  the  ac- 


Car  Roofs. 

Most  wooden  car  roofing  is  thorough 
ly  kiln  dried,  and  if  laid  close  will 
buckle  in  the  first  rain,  allowing  cin- 
ders, etc.,  to  accumulate  between  the 
courses,  causing  leaks.  This,  in  effect, 
is  what  the  committee  on  car  roofs  told 
the  North-West  Railway  Club  not  long 
ago.  This  is  one  among  many  reasons 
why  the  wooden  roof  is  being  gradu- 
ally replaced  by  the  plastic  felt  or  the 
metal  roof. 

The  club  committee  also  stated  that 
the  number  of  cars  on  railroad  repair 
tracks  for  bad  roofs  is  sufficient  to  war- 
rant a  more  systematic  and  detailed 
investigation  than  they  had  been  able 
to  give.  The  cost  of  repairs  to  wooden 
roofs  is  high  enough  to  justify  a  larger 
initial  expenditure  by  railways,  if  by 
so  doing  they  could  keep  down  this 
maintenance  charge. 

When  repairs  to  wooden  roofs  have 
to  be  made,  running  boards  should 
be  raised  and  roof  boards  fitted 
close  together  at  the  ridge.  Some- 
times car  repairers  endeavor  to 
drive  roof  boards  up  under  run- 
ning boards  with  the  result  that  they 
often  leave  from  one  to  two  inches  open 
at  the  ridge  and  heavy  rains  will  drive 
and  soak  in  and  find  such  spaces,  and 
so  produce  a  leaky  roof.  Another  point 
about  such  repairs  is  that  brackets  for 
running  boards  should  be  laid  over  the 
carlines  and  nailed  through.  When 
these  brackets  are  laid  between  the  car- 
lines  the  nails  will  come  through  the 
roof  boards  and  so  produce  leaks. 

In  speaking  of  the  plastic  felt  roof, 
the  committee  recommended  that  in 
applying  it  to  old  cars  the  first  course 
of  roofing  should  be  thoroughly  cleaned 
and  renailed,  before  the  plastic  material 
be  applied.  The  upper  course  should 
be  nailed  only  at  ridge  and  plate.  Nail- 
ing in  middle  ribs  is  not  recommended 
Regarding  the  inside  metal-sub-carline 
type  of  roof,  the  committee  said  that 
in  their  experience  the  corrugated 
plates   have   a   tendency   to   draw   away 
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from  tlio  ridge.  One  of  the  dis;idvan- 
tages  of  the  inside  metal  roof  is  tliat 
it  cannot  be  properly  inspected  from  the 
outside,  and  leaks,  after  being  reported, 
are  hard  to  discover. 

The  outside  metal  roof  seems  to  give 
fairly  good  results,  but  the  type  re- 
ferred to  is  the  kind  which  is  held  at  the 
ridge  and  at  the  plate  with  small  mal- 
leable iron  clamps.  The  clamps  have 
to  be  constantly  replaced,  which  is  a 
source  of  expense  and  annoyance.  With 
any  metal  roof  shrinkage  of  the  car  or 
distortion  of  the  frame  should  be  ex- 
pected and  the  roof  should  be  designed 
so  as  to  minimize  the  tendency  to  leak 
under  these  circumstances.  The  com- 
mittee believes  that  the  pitch  of  the 
roofs  of  many  cars  might,  with  advan- 
tage, be  increased.  The  committee  fur- 
ther frankly  stated  that  no  roof  now 
on    the   market   was   entirely   and   corn- 


she  was  running  as  usual,  and  she  is  no 
doubt  wondering  if  anything  will  be 
found  wrong.  On  the  other  hand,  the 
company  think,  that  like  the  man  who 
would  not  take  salt  with  a  boiled  egg, 
he  ought  to  be  made  to;  and  they  want 
to  make  302  take  some  back  shop  salt 
on  general  principles,  after  all  these 
years.  No  matter  how  it  turns  out,  the 
engine,  the  engineer  and  the  railway 
are  to  be  congratulated  on  the  all-around 
good  road  performance  achieved. 


A   Southern   Switcher. 

The  Southern  Railway  recently 
bought  some  six-wheel  switching  en- 
gines from  the  American  Locomotive 
Company.  The  engines  were  turned 
out  of  the  Pittsburgh  shops  of  that 
company. 

The  cylinders  are  20x26  ins.  and  the 
engines     are      simple.         The       driving 


extension  wagon  top  type,  with  a  63  in. 
course  at  the  smoke  box  end.  The 
fire  box  extends  out  over  the  frames 
and  is  nearly  square,  being  6$%  ins. 
long  and  65^^  ins.  wide.  There  are  300 
tubes  in  the  boiler,  each  15  ft.  I'A  ins. 
long. 

The  tender  is  a  slope-back  one  with 
rear  head  light  and  hand  rail;  it  is 
mounted  on  a  steel  channel  under- 
frame  and  the  tank  has  a  water  capac- 
ity of  4,000  U.  S.  gallons  and  7  tons  of 
coal.  The  total  wheel  base  for  engine 
and  tender  is  43  ft.  7'A  ins.,  and  the 
total  weight  of  engine  and  tender  in 
working  order  is  233,500  lbs.  The  de- 
livery pipe  for  the  injector  has  a  Y 
leading  a  branch  pipe  below  the  run- 
ning board.  Suitable  stop  cocks  are 
arranged  so  that  for  fire  fighting  pur- 
poses the  flow  to  the  top  check  could 
be   shut   off  and   a   hose   applied   to  the 


A.  Stewart,  Mechanical  Superintendent. 
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pletely  satisfactory  and  that  as  a  com- 
mittee they  were  not  prepared  to  say 
which  roof  is  the  best. 


Too  Healthy  to  Be  Chloroformed. 

There  is  an  engine  on  the  Texas  & 
Pacific  which  has  been  sent  to  the  shops 
for  a  general  overhaul.  The  engineer 
■did  not  ask  that  the  engine  be  shopped 
and  the  engine  itself  never  said  a  word 
about  "overhaul."  as  engines  often  do 
by  breaking  down,  or  going  lame  in 
some   way   or   other. 

This  machine  and  the  engineer,  Mr. 
William  Miller,  seem  to  have  been 
"stayers,"  if  the  six  years'  continuous 
service  which  No.  302  gave  to  the  com- 
pany count  for  "anything.  When  ordered 
■to  see  what  the  inside  of  the  "back  shop" 
Books   like   was    received   by   the    engine 


wheels  are  50  ins.  in  diameter.  The 
calculated  tractive  effort  is  about  32,- 
000  lbs.,  and  with  143,200  lbs.  on  the 
drivers,  it  gives  a  ratio  of  tractive  ef- 
fort to  adhesive  weight  as  i  is  to  4.47. 
The  valves  are  the  ordinary  Richardson 
balanced  slide  and  they  are  actuated 
by  indirect  valve  motion.  The  valves 
are  set  with  1/16  in.  lead  and  the  travel 
of  the  valves  is  sj^  ins.  The  steam 
lap  is  I  in.,  with  no  exhaust  lap.  The 
engine  is  very  neatly  proportioned 
with  roomy  cab,  a  front  and  a  back 
sand  box  and  the  main  reservoir  carried 
under  the  running  board.  The  air  pump 
is   carried   on   the   left   side. 

The  heating  surface  is  2.486'<  sq.  ft. 
in  all.  The  fire  box  gives  II054  and 
the  tubes  furnish  2,376  sq.  ft.  The  grate 
area  is  29  sq.  ft.     The  boiler  is  of  the 


American  Locomotive  Works.  Builders. 

branch  pipe  so  that  in  case  of  a  small 
fire  anywhere  through  the  yard  the 
Southern  switcher  could  give  a  good 
account  of  herself. 


It  Pays  to  Advertise. 

The  Joseph  Di.xon  Crucible  Com- 
pany, of  Jersey  City,  N.  J.,  print  a 
monthly  sheet  which  they  call 
Graphite.  In  the  March  issue  is  a  re- 
print of  a  story  from  the  Los  AngeUt 
County  Press,  in  which  the  well-known 
and  oft-repeated  truism,  that  it  pays 
to  advertise,  gained  new  strength. 
Here  is  what  the  Press  says: 

"When  a  man  gets  into  trouble  he 
should  always  'holler.'  The  editor  of 
the  Press  sat  down  to  write  an  item 
the  other  day  and  the  pencil  broke. 
He   whittled   it   off   and    started   again. 
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-Another  break!  Then  he  used  a  pencil 
sharpener.  Then  the  miserable  lead 
crumbled.  At  last  we  got  a  point  on 
the  lead  and  sailed  in.  But  a  grain 
of  sand  or  something  as  hard,  pre- 
vented the  pencil  from  'taking  hold.' 
Forthwith  we  grasped  a  pen  and  laid 
the  whole  case  before  the  Joseph  Dix- 
on Crucible  Company,  of  Jersey  City, 
N.  J.  In  other  words,  we  threw  our- 
selves on  the   mercy  of  the  court. 

"We  explained  through  burning 
tears  that  if  they  made  the  kind  of 
pencil  we  required  to  hustle  'em  on  by 
fast  freight;  and  behold,  on  New  Year 
morning  they  reached  us,  a  big  bundle, 
too!  What  a  blessing!  Just  note  the 
improvement  in  the  Press  henceforth! 
Once  more  we're  happy!  But  the  big- 
gest joke  of  it  all  is  that  these  sime 
blessed  pencils  may  be  had  right  here 
in  Long  Beach  and  Compton,  but  we 
didn't  know  a  solitary  thing  about  it. 
It   pays   to   advertise.     Selah." 

(And  for  Long  Beach  and  Compton 
you  may  substitute  the  name  of  any 
town  or  village  in  the  country  wliere 
there's  a  stationery  store.) 


First  Refrigerator  Car. 

The  city  of  Columbus,  Ohio,  accord- 
ing to  a  local  paper,  claims  that  the 
first  refrigerator  car  was  built  within 
its  borders.  The  Columbus  Journal,  in  an 
interview  with  Mr.  Henry  Frillnian,  ob- 
tained some  interesting  facts  concerning 
the  first  attempts  to  make  what  has  af- 
terwards developed  into  Private  Line 
Cars. 

In  1871  the  brewers  and  wine  growers 
of  Ohio  celebrated  their  exemption  from 
the  provisions  of  a  certain  law  by  hav- 
ing a  banquet.  Mr.  Frillman,  the  book- 
keeper for  the  Gill  Car  and  Car  Wheel 
Company  of  Columbus,  was  at  the  ban- 
quet. In  course  of  conversation  with  a 
leading  Cincinnati  brewer,  Mr.  Muhl- 
hauser  by  name,  the  bookkeeper  of  the 
car  cornpany  was  told  that  if  beer  could 
be  kept  at  a  low  temperature  in  tran- 
sit, a  large  amount  of  it  could  be  shipped 
to  the  South. 

Mr.  Frillman,  having  in  mind  some 
special  poultry  and  egg  cars  which  his 
company  were  building,  with  double 
sides,  said  he  thought  a  car  could  be  de- 
signed to  handle  the  beer  traffic.  An  or- 
der was  soon  given  by  the  Cincinnati 
brewer  for  two  cars  with  double  sides, 
and  a  tank  at  each  end,  which  latter  had 
been  suggested  by  Mr.  Frillman.  These 
two  "refrigerator"  cars  were  not  to  ex- 
ceed $1,600.  The  car  builders'  master  me- 
chanic suggested  some  further  details 
and  the  cars  were  built  and  were  duly 
delivered  in  Cincinnati.  They  were  put 
into  service  one  hot  August  day.  and 
loaded  with  beer  for  Memphis,  Tenn. 
The  popular  beverage  reached  its  desti- 
nation with  only  a  rise  of  two  degrees 


of  temperature,  and  the  venture  was  pro- 
nounced a  success. 

The  idea  was  never  patented,  as  the 
proprietor  of  the  car  building  establish- 
ment believed  that  there  was  nothing  to 
patent.  The  cars  he  said  were  simply 
double  side  cars,  and  there  was  nothing 
remarkable  about  that.  Not  long  after 
this  when  the  thing  became  known  the 
Barney  &  Smith  people  of  Dayton,  Ohio, 
were  engaged  in  building  hundreds  of 
such  cars,  and  the  patent  office  received 
no  application.  The  Gill  Car  Company, 
with  whom  the  idea  originated,  only 
built  a  few,  and  did  not  get  rich  on 
refrigerator  cars,  but  they  conferred 
upon  Columbus  the  distinction  of  being 
the  birthplace  of  the  refrigerator  car, 
the  modern  descendant  of  which  we  all 
know   so    well. 

No  Change  on  the  Pennsylvania. 

The  publications  of  rumors  tliat  bring 
reflections  on  any  person's  good  name 
ought  to  be  avoided  unless  some  prin- 
ciple is  involved  and  the  demand  for 
silence  is  more  imperative  when  the 
reputation  of  a  great  body  of  men  is 
concerned.  These  reflections  passed 
through  our  mind  when  we  read  the  fol- 
lowing article  in  the  Buffalo  E.rj^ress: 

"An  important  change  in  the  civil  ser- 
vice rules  which  have  been  in  effect  for 
years  on  the  Pennsylvania  system  prob- 
ably will  be  made  at  the  next  meeting 
of  the  Board  of  Directors.  One  of 
these  rules  is  that  the  company  will 
not  hire  locomotive  engineers  from 
other  railroads,  but  will  promote  its 
own  men.  The  effect  has  been  to  make 
engineers  and  firemen  feel  assured  of 
life  positions,  and,  as  a  result,  they  have 
grown  careless  and  less  amenable  to 
discipline. 

"The  managers  of  the  Pennsylvania 
have  reached  the  conclusion  that  the 
wrecks  due  to  carelessness  of  engineers 
must  be  stopped  and  that  the  remedy 
lies  in  getting  engineers  from  other 
roads  to  fill  the  places  of  careless  and 
incompetent  men  who  are  now  pro- 
tected by  civil-service  rules." 

That  was  such  an  extraordinary  de- 
cision on  the  part  of  a  concern  like  the 
Pennsylvania  Railroad  Company  that  we 
felt  in  duty  bound  to  investigate  the 
statement,  and  we  did  so  thoroughly. 
We  are  gratified  to  be  able  to  say  on 
the  best  authority  that  there  is  not  a 
word  of  truth  in  the  article.  The  Penn- 
sylvania people  have  an  unusually  effi- 
cient and  capable  corps  of  trainmen,  and 
their  good  and  faithful  service  is  appre- 
ciated by  the  higher  officials.  Punishing 
all  the  employees  for  the  faults  or  short- 
comings of  a  few  has  never  been  the 
Pennsylvania  way  of  doing  business,  and 
they  are  not  now  going  to  retrograde 
into  a  bad  practice  that  has  always  re- 
sulted in  demoralization  whenever  tried. 


On  the  5th  of  April  the  American 
Railway  Association  will  hold  their  an- 
nual meeting  in  this  city.  Mr.  W.  F. 
Allen,  24  Park  Place,  New  York,  is  the 
secretary    of    the    association. 


Is  grease  better  than  oil? 
Is  oil  better  than  grease? 
Where  is  it  better  to  use 
oil  and  where  grease  ? 

These  arc  the  questions 
upon  which  "  doctors  dis- 
agree" and  en  gineers  differ, 
and  it  is  indeed  a  difficult 
matter  to  lay  down  any  hard 
and  fixed  rules. 

Exhaustive  experiment 
and  years  of  practical  expe- 
rience have  proved  that  the 
addition  of  Pure  Flake 
Graphite  to  oils  or  greases 
enormously  increases  both 
their  efficiency  and  endur- 
ance, enabling  a  given  oil  or 
grease  to  do  heavier  duty 
than  would  otherwise  be 
possible.  Or  to  express  the 
same  thought  another  way: 
if  Dixon's  Pure  Flake  Graph- 
ite be  used,  a  thinner,  less 
viscous  oil  or  grease  may  be 
employed-  with  entire  safety 
and  satisfactory  results. 
Dixon's  Flake  Graphite  im- 
parts to  friction  surfaces  a 
wonderful  smoothness  that 
relieves  oil  or  grease  of  a 
very  considerable  portion  of 
its  task  of  keeping  the  (mi- 
croscopically) rough  surfaces 
apart. 


<• 


Oil  -c;^. 
Grea^se  " 


is  the  title  o(  an  interesting  new- 
booklet  of  the  Dixon  Company,  a 
copy  of  which  will  be  promptly 
sent  to  every  railroad  man  who 
requests  it. 

In   writing  please  mention   thii 
journal. 


JOSEPH     DIXON 
CRUCIBLE     CO. 

Jersey  City,    N.  J. 
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AIR 

brake: 

PACKING 


IMPROVED 

VULCABESTON 

CONCAVE  &  CONVEX 

RINGS 

Made  of  Abestos,  the  only  known 
material  that  will  stand  high 
pressure  and  temperature.  This 
explains  why  "  our  packings  hold 
where  others  fail.'' 
Used  by  largest  railroads. 
Always  reliable;  easy  to  apply. 
Never  cut  rods.  We  fur- 
nish these  rings  with  a  new 
special  lubricating  coating  which 
prevents  sticking  and  hardening. 

SEND    FOR    SAMPLE 

We  aUn  make 

VULCABESTON 

UNION  WASHERS 
THROTTLE    STEM    PACKING 
AIR     PUMP     CYLINDER     GASKETS 
ENGINEERS'    VALVE   GASKETS 
ROfE    PACKING 

Also 
85<  MAGNESIA   LAGGING 
ASBESTOS   FIRE-FELT   TRAIN    PIPE 
COVERING 

H.  W.  JOH\S-M\NVILLE  CO. 

Mfrs.  of  Electrical  Insulation,  Street 
Railway  Supplies,  line  material, 
"Noark"  Fuse  Devices. 

100  WILLIAM  ST..  NEW  YORK 

MILWAUKEE 
CHICAGO 
BOSTON 
PHILADELPHIA 
ST.    LOU'S 
CLEVEl  AND 
PIT^  seuRG 
SAN     FRANCISCO 
NEW    ORLEANS 
LONDON 


Slip  Mail  Vans. 

The  Great  Wcslfrn  K.iilway  of  Eng- 
land have  lately  introduced  some  de- 
tachable post-office  cars  which  they  call 
slip  mail  vans.  These  vehicles  are  the 
largest  of  their  kind  in  the  United  King- 
dom, and  this  is  the  first  time  that  slip- 
])ing  apparatus  has  been  put  on  this 
class  of  railway  equipment. 

These  vans,  or  as  we  should  say.  these 
cars,  are  68  ft.  long,  or  a  trifle  over  71  ft. 
over  buffers,  and  are  9  ft.  6  ins.  wide. 
They  arc  spoken  of  as  the  "Ocean  Mail" 
rolling  stock.  Tliere  are  three  types  of 
coaches  used  in  this  service.  The  slip 
coach  is  divided  into  two  compartments, 
one  the  guard's  slip  compartment  and 
tliat  for  the  letter  sorters';  which  gives 
room  for  fourteen  men  to  work.  The 
second  type  is  the  stowage  van  and  is  in- 
tended for  the  reception  of  sealed  mail 
bags,  and  as  many  as  700  bags  can  be 
carrieil.  The  third  type  is  a  combined 
storage  van  with  a  compartment  for  a 
guard.  This  latter  is  smaller  than  the 
other  two. 

All  the  vehicles  are  arranged  with  wide 
gangways  which  permit  the  postal 
clerks  to  bring  bags  from  the  stowage 
vans  to  the  sorting  compartment.  These 
mail  vans  arc  used  for  the  conveyance 
of  foreign  mail  from  Plymouth  to  the 
North  of  England  and  they  are  "slipped" 
frotn  the  mail  train  at  Bristol  on  the  up 
country  run.  The  use  of  these  three 
spQcially  constructed  mail  vans  dispenses 
with  the  use  of  the  separate  guard's 
van    formerly   used. 

The  practice  of  slipping  coaches  is 
not  new  in  the  British  Isles,  though  this 
is  the  first  example  where  the  postal 
service  has  got  the  benefit  of  it.-  These 
three  cars  are  placed  at  the  rear  of  the 
train,  and  the  slipping  consists  of  work- 
ing a  coupler  which  will  "let  go"  when 
the  guard  desires  to  uncouple  the  cars 
without  stopping  the  train.  As  the  train 
approaches  Bristol  the  guard  in  the  head 
end  of  the  three  coaches  detaches  them 
from  the  flying  train,  and  they  are  then 
braked  so  as  to  stop  on  the  siding  set 
apart  for  them  some  minutes  alter  the 
train  has  passed  through  the  station. 
Time  and  power  are  saved  jn  this  way, 
through  the  whole  performance  resem- 
lilcs  what  we  in  this  country  call  making 
a   flying  switch. 


The  DuiT  Manufacturing  Company, 
of  Pittsburgh.  Pa.,  have  received  an- 
other contract  for  a  large  nuinber  of 
Barrett  Track  Jacks,  for  the  Govern- 
ment Railways  of  Russia.  This  is  the 
third  contract  received  from  this  source 
within  the  year  by  the  Duff  Company, 
and  shows  that  the  Barrett  Jacks  have 
been  adopted  by  the  Russian  Govern- 
ment for  their  railroad  work.  It  will  be 
remembered  that  the  first  consignment 
of   Barrett   Track    Jacks   was   to   cover 


tV  ■  i*c<iinrcnKiiis  of  the  Siberian  Rail- 
way and  it  was  rushed  forward  to  fa- 
cilitate the  government  in  preparing 
that  road  for  the  transportation  of 
troops  to  the  scat  of  war.  At  the  time 
this  contract  was  announced,  it  was  re- 
garded as  an  important  award,  in  that 
it  showed,  contrary  to  reports,  that 
Russia  was  Tvilling  to  buy  American 
goods.  The  Duff  Company  have  also 
supplied  Barrett  Track  Jacks  to 
Japanese  Railways  and  it  was  a  marked 
coincidence  ;\t  the  time,  that  on  the 
same  day  the  first  Russian  contract  was 
received,  a  large  consignment  of  Bar- 
rett Jacks  was  ordered  by  Japan. 


Sectional    Pipe    Covering. 

The  evolution  of  pipe  covering  from 
the  days  when  sheets  of  asbestos  paper 
were  wrapped  separately  and  tightly 
around  pipes  and  secured  with  strings 
or  bands  up  to  the  modern  method, 
is  an  interesting  subject.  Undoubted- 
ly, insulation  resulted  from  the  old 
method,  but   the  covering  thus   applied 


ASBE3T0CEL    FIRE-PROOF    SECTIONAL 
PIPE  COVERING. 

did  not  effect  the  entrapping  of  air, 
and  holding  it  stagnant.  This  ineffi- 
ciency was  met  by  the  invention  of 
concentric  cell  pipe  covering.  This 
consists  of  several  layers  of  corrugated 
asbestos  paper,  placed  so  that  the  cor- 
rugations run  concentrically  around 
the  pipe.  Each  channel,  therefore, 
forms  a  closed  loop,  in  which  the  air 
is  effectually  imprisoned.  These  cir- 
cumferential channels  occur  between 
each  of  the  several  layers.  The 
structure  partakes  of  the  principle  of 
the  arch  and  thereby  is  exceedingly 
strong  and  will  withstand  pressure  and 
abrasion.  If  comprises  practically  all 
of  the  insukting  properties  which  are 
to  be  found  in  asbestos. 

This  pipe  covering  will  be  found 
efficient  on  steam  pipes  carrying  a 
pressure  of  100  lbs.  or  less.  This  cor- 
rugated form  of  construction  not  only 
gives  good  insulation,  but  the  cover- 
ing itself  is  stiffer  and  capable  of  with- 
standing hard  usage  incident  to  the 
contraction  and  vibration  of  steam 
pipes.  This  material,  which  is  called 
"Asbestocel."  is  a  product  of  the  H. 
W.  Johns-Manville  Co..  100  William 
street.  New  York.  It  is  also  manufac- 
tured in  sheets,  which  are  adapted  to 
all    classes   of   heat-resisting   and    heat- 
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retaining  work,  such  as  for  steam 
boilers,  flues,  shaft  ways,  ceilings, 
etc.  It  is  also  made  up  as  a  fireproof 
paper,  with  the  combined  properties  of 
felt,  asbestos  and  the  imprisoned  air, 
thus  making  a  fireproof  insulator,  which 
can  be  used  for  wrapping  heater  pipes, 
lining  floors,  etc.  The  company  will  be 
pleased  to  go  into  fuller  details  with 
anyone  interested. 


Copper  Pocket  Money. 

In  that  curious  book.  ''Sartor  Re- 
sartus,"  written  by  Thomas  Carlyle,  the 
author  puts  this  passage  into  the  mouth 
of  one  of  the  principal  characters,  from 
whose  lips  flow  many  words  of  wisdom. 
Speaking  of  his  poor  old  incompetent 
schoolmaster,  Herr  Teufelsdrockh  says: 
"He  pronounced  me  a  genius  fit  for  the 
learned  professions.  *  *  *  Meanwhile 
what  printed  thing  soever  I  could  meet 
with  I  read.  My  very  copper  pocket 
money  I  laid  out  on  stall-literature: 
which,  as  it  accumulated.  I  with  my  own 
hands  sewed  into  volumes." 

The  young  man  at  the  present  time  is 
much  better  oflf  than  this  Carlylean 
character,  even  if  some  schoolmaster  has 
not  thought  him  cut  out  for  the  learned 
professions.  The  modern  young  man 
has  not  to  hunt  over  miscellaneous  stall- 
literature  in  search  of  what  he  wants, 
nor  has  he  to  sew  scattered  leaves  into 
volumes.  He  can  look  at  any  of  the 
many  literary  guide  posts  along  his  way 
and  be  directed  to  the  kind  of  reading 
matter  which  will  supply  hiin  with  just 
what  he  wants,  and  the  book  will  already 
be  bound  and  fully  illustrated.  The  idea 
of  diligently  reading  is  as  necessary  to- 
day as  it  was  when  Carlyle  wrote  his 
book.  Look  over  our  list  and  see  if 
you  could  not  expend  your  copper 
pocket  money  to  advantage  and  make 
substantial  progress. 

The  first  on  the  list  is,  of  course. 
Railway  and  Locomotive  Engineer- 
ing, a  practical  journal  of  railway  motive 
power  and  rolling  stock.  It  costs  only 
$2.00  a  year,  and  is  well  worth  the 
money,  and  besides  the  paper  is  a  wel- 
•  come  visitor  in  every  household.  Let 
your  wife  and  children  see  it. 

"Twentieth  Century  Locomotives," 
Angus  Sinclair  Co.,  deals  comprehen- 
sively with  the  design,  construction,  re- 
pairing and  operating  of  locomotives 
and  railway  machinery.  First  principles 
are  explained.  Steam  and  motive  power 
is  dealt  with:  workshop  operations  de- 
scribed, valve  motion,  care  and  manage- 
ment of  locomotive  boilers,  operating 
locomotives,  road  repairs  to  engines, 
blows,  pounds  in  simple  and  compound 
engines;  how  to  calculate  power,  train 
resistance,  resistances  on  grades,  etc. 
Shop  tools  explained.  Shop  receipts, 
definitions  of  technical  terms,  tables, 
etc.  Descriptions  and  dimensions  of  the 
various    types    of   standard    locomotives. 


The  book  is  well  and  clearly  illustrated 
and  is  thoroughly  up  to  date  in  all  par- 
ticulars, fully  indexed.     Price,  $3.00. 

"Locomotive  Engine  Running  and 
Management,"  by  Angus  Sinclair,  is  an 
old  and  universal  favorite.  A  well-known 
general  manager  remarked  in  a  meet- 
ing of  railroad  men  lately,  "I  attribute 
much  of  my  success  in  life  to  the  inspira- 
tion of  that  book.  It  was  my  pocket 
companion  for  years."     Price,  $2.00. 

"Practical  Shop  Talks."  Colvin.  This 
is  a  very  helpful  book,  combining  in- 
struction with  amusement.  It  is  a  par- 
ticularly useful  book  to  the  young  me- 
chanic. It  has  a  stimulating  effect  in 
inducing  him  to  study  his  business.  We 
sell  it  for  50  cents. 

"Examination  Questions  for  Promo- 
tion." Thompson.  This  book  is  used 
by  many  master  mechanics  and  travel- 
ing engineers  in  the  examination  of  fire- 
men for  promotion  and  of  engineers  like- 
ly to  be  hired.  It  contains  in  small 
compass  a  large  amount  of  information 
about  the  locomotive.  Convenient  pocket 
size.  We  cordially  recommend  this 
book.     It  sells  for  75  cents. 

The  1904  Air  Brake  Catechism.  Con- 
ger. Convenient  size,  202  pages,  well 
illustrated.  Up-to-date  information  con- 
cerning the  whole  air  brake  problem,  in 
question  and  answer  form.  Instructs  on 
the  operation  of  the  Westinghouse  and 
the  New  York  Air  Brakes,  and  has  a 
list  of  examination  questions  for  engine- 
men  and  trainmen.  Bound  only  in  cloth. 
Price,  $1.00. 

"Compound  Locomotives."  Colvin. 
This  book  instructs  a  man  so  that  he 
will  understand  the  construction  and 
operation  of  a  compound  locomotive  as 
well  as  he  now  understands  a  simple  en- 
gine. Tells  all  about  running,  break- 
downs and  repairs.  Convenient  pocket 
size,  bound  in  leather,  $1.00. 

"Catechism  of  the  Steam  Plant." 
Hemenway.  Contains  information  that 
will  enable  a  man  to  take  out  a  license 
to  run  a  stationary  engine.  Tells  about 
boilers,  heating  surface,  horse  power, 
condensers,  feed  water  heaters,  air 
pumps,  engines,  strength  of  boilers,  test- 
ing boiler  performances,  etc.,  etc.  This 
is  only  a  partial  list  of  its  contents.  It 
is  in  the  question  and  answer  style.  128 
pages.     Pocket  size.     50  cents. 

"Care  and  Management  of  Locomo- 
tive Boilers."  Raps.  This  is  a  book  that 
ought  to  be  in  the  hands  of  every  person 
who  is  in  any  way  interested  in  keeping 
boilers  in  safe  working  order.  Written 
by  a  foreman  boilermaker.  Also  con- 
tains several  chapters  on  oil  burning 
locomotives.     Price,  50  cents. 

"Locomotive  Link  Motion."  Halsey. 
Any  person  who  gives  a  little  study  to 
this  book  ceases  to  find  link  motion  a 
puzzle.  E.xplains  about  valves  and  valve 
motion  in  plain  language,  easily  under- 
stood.    Price,  $1.00. 


BOOKS  FOR 
AMBITIOLS  ONES 


AIR  BRAKE 
CATECHISM 


Price, 


By  Robert  H.  Blackall.  Iftth  Edition.  Con- 
tJiiuB  1600  (iiiGftHins  Jiiid  thi-ir  AuBwere  on  the 
Weetiiighoiise  Air  Br-tke,  which  are  etrictly  up 
to  liaie.  Includes  two  large  Westinghouee  Air 
Brake  Ediicatiomil  Chans  printed  in  colors. 
Givfs  the  necesesiry  information  to  enable  a 
niilroad  man  Ut  pass  a  thoroughly  patiefac- 
tory  examination  on  the  subject  of  Air 
Brakes.  The  author's  mjiny  years"  experience 
as  Air  Brake  Inspector  and  Instructor  emiblee 
him  to  know  at  once  how  to  treat  the  euljject  in 
a  plain,  practical  manner.  Endorsed  and  used 
by  Air  Brake  Instructors  and  Examiners  on 
nearly  every  railroad  in  the  United  SUtes.  The 
standard  and  only  complete  work  on  the  subject. 
312    p;iges. 

LOCOMOTIVE  PHce, 

BREAKDOWNS     $  |  50 

AND  THEIR    REMEDIES  »    — 

By  Qeo.  L.  Fowler.  Jtisl  issued.  Tells  how 
and  wbat  to  do  in  case  of  an  acciiient  or  break- 
down on  the  road ;  includes  special  chapterB  on 
Oonipouud  Locomotives.  Better  procure  a  copy, 
as  it  contains  800  Questions  and  their  Answers 
on  Accidents  and  Breakdowns. 

LOCOMOTIVE      ;::';; 

CATECHISM    ^Z^ 

By  Robert  Orimshaw.  24ih  Edition.  Con- 
tains twelve  large  Folding  Plates  and  1600 
Q,ne!*tiona  and  Answers  on  How  to  Run  a  Lo- 
comotive. The  Standard  Book  on  the  subject, 
being  written  in  plain  language  and  free  from 
mathematical  formulie  and  complex  problems. 

NEW  YORK 
AIR  BRAKE 
CATEChiSM 

By  Robert  H.  Blackall.  The  only  com- 
plete tieatise  on  the  New  York  Air  Brake  and  Air 
Signaling  Apparatus,  giving  a  detjnled  descrip- 
tion of  all  the  parts,  their  operation,  troubles, 
and  the  methods  of  locating  and  remedying  the 
same.    250  pages. 

COMBUSTION 

OF     COAL    AND  THE 

PREVENTION  OF  SMOKE 

By  Wm  M  Barr.  Contains  over  800  Ques- 
tion's and  their  Answers  on  How  to  Make 
Steam. 

ELECTRICIAN'S     ''''"• 
HANDY  BOOK  ^3— 

By  Prof.  T.  O'Conor  Sloane.  An  up-to-date 
\\  or'k  rovering  he  subject  of  practic.il  electricity 
in  all  its  branches,  b.  ing  intendi^d  for  the  every 
day  working  electrician.  The  latest  and  best 
a  thority  on  all  branch,  s  of  api  lied  ekciricity. 
Pockctbook  style,  leather  binding,  .SOO  pages,  525 
illustrations. 

Itfj-  A  special  detailed  circular  of  these  books 
will  b-  sent  to  any  one  in  any  part  of  the  world  on 
application. 

llitF-  Any  of  these  books  sent  prepaid  on  receipt 
of  price. 

FREE— Our  ii4-Pag' catalojer  of 
Practical  Boots  sent  free  on  request. 

AGENTS  WANTED— Write  for  particulars 

THE  NORMAN  W.  HENLEY 
PUBLISHING  CO. 

1 32  Nassau  St.,  New  York,  U.  S.  A. 


Price, 


$1  25 


Price, 


$|50 
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Gold  Car 
Heating  and 
Lighting  Co. 

Manufacturers  of 

ELECTRIC,  STEAM  AND 
HOT  WATER  APPARATUS 

FOR     RAILWAY    CARS 

EDISON 
STORAGE  BATTERY 

FOR   RAILWAY  CAR   LIGHTING 


Catalogues  and  Circulars 
cheerfully  furnished 


Main  Office :  Whitehall  Building 

IT  Battery  Place,  New  York 

The  Twentieth 
Century 
Master  Mechanic 

Won't  use  solid  Mandrels. 
Cost  too  much,  take  up  too 
much  room  and  don't  give 
satisfaction. 

Nicholson 
Expanding  Mandrels 

Take  everything  from  1  to  7 
inch  holes.  Take  up  little 
room  — always  ready  and 
you  can  buy  four  sets  for 
the  cost  of  one  of  the  solid 
kind. 

Arc  You  Using  Them  ? 

Catalognie  tells  yon 
mora    about    them. 

W.  H.  Nicholson  &  Co. 

Wllkesbarre,  Pa. 


"Machine  Shop  Arithmetic."  Colvin 
and  Cheney.  This  is  a  book  that  no  per- 
son engaged  in  mechanical  occupations 
can  afford  to  do  without.  Enables  any 
workman  to  figure  out  all  the  shop  and 
machine  problems  which  are  so  puzzling 
for  want  of  a  little  knowledge.  We  sell 
it  for  so  cents, 

"Firing  Locomotives."  Sinclair.  Treats 
in  an  easy  way  the  principles  of  com- 
bustion. While  treating  on  the  chem- 
istry of  heat  and  combustion,  it  is  easily 
understood  by  every  intelligent  fireman. 
The  price  is  50  cents. 

"Skeevers'  Object  Lessons."  Hill.  A 
collection  of  the  famous  object  lesson 
stories  which  appeared  in  this  paper  sev- 
eral years  ago.  They  are  interesting, 
laughable,  and,  best  of  all,  they  are  of 
practical   value   to-day.     $1.00. 

"Stories  of  the  Railroad."  Hill  Best 
railroad  stories  ever  written.  Those  who 
have  not  read  these  stories  have  missed 
a  great  literary  treat.     $1.50. 

"Standard  Train  Rules."  This  is  the 
cole  of  train  rules  prepared  by  the 
American  Railway  Association  for  the 
operating  of  all  trains  on  single  or 
double  track.  Used  by  nearly  all  rail- 
roads. Study  of  this  book  would  pre- 
vent many  collisions.     Price,  50  cents. 

"Mechanical  Engineers'  Pocket  Book." 
Kent.  This  book  contains  1,100  pages 
6x3'4  inches  of  closely  printed  minion 
type,  containing  mechanical  engineering 
matter.  It  ought  to  be  in  the  bookcase 
of  every  engineer  who  takes  an  interest 
in  engineering  questions.  We  use  it  con- 
stantly as  a  reference  for  questions  sent 
to  us  to  be  answered.  Full  of  tables  and 
illustrations.     Morocco  leather,  $5.00. 

"Locomotive,  Simple,  Compound  and 
Electric."  Reagan.  An  excellent  book 
for  people  interested  in  any  kind  of  lo- 
comotive. It  will  be  found  particularly 
useful  to  men  handling  or  repairing 
compound  locomotives.  It  is  the  real 
locomotive  up  to  date.    $2.50. 

Railway  and  Locomotive  Engineer- 
ing.    Bound  volumes.     $3.00. 


Turret  Boring  and  Turning  Mill. 
The  machine  here  illustrated  is  called 
a  turret  borinj  and  turning  mill;  it  is 
practically  a  lathe  standing  on  one  end 
so  that  the  face  plate  has  become  hori- 
zontal. The  tool  is  very  substantially 
built  and  it  is  good  for  all  sorts  of 
boring  and  turning  operations  for  work 
up   to  30  ins.   diameter. 

The  Nilcs-Bement-Pond  Company,  of 
New  York,  are  the  makers,  and  the  ma- 
chine has  been  designed  for  the  pur- 
pose of  using  high  duty  steels,  and  the 
automatic  feed  stops,  quick  change  pos- 
itive gear  feeds  and  easily  handled 
back  gearing  which  it  possesses  make 
it  a  very  useful  and  satisfactory  tool  in 
a   railway  machine  shop. 

The  table  will  take  work  31  ins.  in 
the  rough  and  15  ins.  high.  If  has  six- 
ten  changes  of  speed,  ranging  from 
4.6  to  130  revolutions  per  minute.     The 


Sir  John  Brown,  who  made  the  first 
rolled  armor  plates  for  modern  battle- 
ships, was  but  a  lad  of  sixteen  when  the 
sight  of  a  carriage  worked  by  a  spiral 
spring  at  a  village  fair  suggested  to 
him  the  conical  spring  buflfer  for  rail- 
way trucks,  out  of  which,  after  a  long 
struggle,  he  ultimately  made  a  fortune. 


The  Noiseless  Car  Wheel  Company 
has  been  incorporated  in  New  Jersey. 
The  denizens  of  elevated  railroad  dis- 
tricts are  fervently  praying  that  the 
noiseless  wheel  may  make  itself  heard 
with  furious  success. 


Keep  yourself  cool  and  equal  to  any- 
thing that  may  happen,  and  it  will  be 
the  better  for  you. — Bleak  House. 


TURRET    BORING   AND   TIRNING   MILU 

head  is  counterbalanced  in  such  a  way 
as  not  to  interfere  with  the  swiveling 
of  the  turret  slide.  The  gearing  is  steel 
and  is  well  proportioned  and  strongly 
made. 

The  advantage  of  the  boring  mill  idea 
as  applied  to  what  is  to  all  intents  and 
purposes  a  lathe,  is  that  work  is  much 
more  easily  handled  on  a  horizontal 
face  plate  than  it  can  be  on  a  vertical 
one.  The  work  does  not  require  to  be 
held  in  place  by  a  crane  or  by  a  helper 
while  it  is  being  centered.  It  can  be 
placed  on  the  boring  table  by  the  man 
in  charge  and  he  may  set  it  approxi- 
mately in  the  center,  and  by  the  clos- 
ing of  the  jaws  of  the  universal  chuck 
it  is  at  once  centered  and  is  ready  for 
boring,  turning  or  facing,  as  the  case 
may  be,  and  no  time  is  lost  getting 
things    ready. 

The  turret  attachment  on  this  ma- 
chine   is   a    time   saver    in    the   variou* 
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operations  required,  just  as  much  as  it 
is  on  a  lathe.  There  are  four  sockets 
for  boring  bars,  and  these  are  easily 
manipulated  by  the  handle  at  the  cen- 
ter of  the  turret.  After  work  has  been 
set  the  whole  turret  and  head  may  be 
quickly  slid  over  to  one  side  of  the 
work  and  the  operation  becomes  one 
of  turning.  The  general  handiness  of 
the  tool  and  the  case  with  which  it  can 
be  manipulated  must  commend  it  to  all. 
One  of  these  machines  recently  was 
run  at  a  cutting  speed  of  155  ft.  per 
minute  and  took  in  all  5%  hours  to  bore 
50  brass  bushings  8!4  '"s.  high  and  41/2 
ins.  internal  diameter.  A  roughing  and 
finishing  cut  were  run  through  each. 


Test  for  Air  Hardening  Steels. 
.'\n  interesting  test  was  made  at  the 
St.  Louis  Purchase  Exhibition  of  the 
Mclnnes  Steel  Company's  product,  and 
that  of  two  other  concerns.  The  judges 
were  Messrs.  C.  D.  Young,  mechanical 
engineer  of  the  Pennsylvania;  J.  W. 
Gallager,  master  mechanic  of  the  Dela- 
ware, Lackawanna  &  Westerrl,  and  J.  L. 
Replogle,  superintendent  of  the  forge 
and  axle  department  of  the  Cambria 
Steel  Company. 


McINNES    AIR    HARDENING    TOOI,   STEEL. 

The  tests  were  made  on  a  rough  steel 
casting  12%  ins.  diameter  made  by  the 
American  Steel  Foundry  Company.  The 
composition  of  this  casting  was  carbon 
.26,  manganese  .69,  phosphorus  .032,  sil- 
icon, .304,  and  sulphur  .022.  The  work 
was  done  on  a  30  in.  Putnam  lathe, 
driven  by  an  electric  motor  with  a  rated 
capacity  of  25  h.p.,  220  volts,  no  am- 
peres, 600  to  1,200  revolutions  per  min- 
ute. All  the  tools  were  ground  with  8 
deg.  rake;  8  deg.  shere,  and  6  deg.  clear- 
ance. 

The  following  is  the  summary  of  the 
report  made  by  those  conducting  the 
test: 

"We,  the  judges,  having  in  charge  the 
test  of  high  speed  steels  held  in  Block 
9,  Machinery  Hall,  at  the  Louisiana  Pur- 
chase Exposition  on  the  twelfth  day  of 
September,  1904,  do  hereby  certify  that 
after  an  exhaustive  test  of  the  steels 
submitted  in  competition,  we  awarded 
the  the  first  prize  to  Mclnnes  Extra  Air 
Hard  Steel,  manufactured  by  the  Mc- 
lnnes Steel  Company,  Limited,  of  Corry. 
Pa.,  and  that  the  details  of  the  test  and 
the  results  obtained  are  fully  set  forth  in 
the  official  report  made  by  us.  Chas.  D. 
Young,  J.  L.  Replogle,  J.  W.  Gallager." 


of  114  Liberty  street,  New  York  City, 
givine  "a  resume  of  the  points  to  be 
considered  in  buying  an  air  compres- 
sor of  medium  capacity."  After  an  in- 
troductory quotation  from  Andrew 
Carnegie,  that  "A  small  saving  in  each 
process  means  fortune,"  brief  chapters 
are  devoted  to  the  following  topics: 
"Economy  of  Compressed  Air,"  "Fea- 
tures of  a  Moncy-S'aving  Air  Com- 
pressor," "How  These  Features  are 
Combined  in  a  Good  and  Medium- 
Priced  Machine,"  "Method  of  Driving 
Air  Compressors,"  and  "Some  of  the 
Uses  of  Compressed  Air."  It  is  worthy 
of  note  that  under  the  last  are  enumer- 
ated 139  distinct  applications  of  com- 
pressed air  and  the  list  is  by  no  means 
exhaustive.  Illustrations  showing  some 
type  of  compressor  or  part  thereof 
adorn  every  page  and  the  pamphlet  is 
printed  on  a  high-grade  of  India  tint 
paper  and  bound  in  blue  and  gold.  It 
contains  32  pages  and  is  standard  in 
size,  measuring  3^x6  ins. 

A  very  handy  little  supplement  to  the 
Car  Interchange  Manual  has  been  sent 
to  us  by  the  McConway  &  Torley  Com- 
pany, of  Pittsburgh,  Pa.  The  supple- 
ment is  the  right  size  to  fit  in  the  Manu- 
al and  the  edge  is  gummed  so  that  you 
can  put  it  in  for  keeps.  In  it  cases  668 
to  682,  inclusive,  are  given  in  short 
form,  but  embodying  all  the  essentials 
of  the  decision  rendered  by  the  Arbitra- 
tion Committee  of  the  M.  C.  B.  Asso- 
ciation. The  Manual  itself  for  190S  con- 
tains a  brief  record  of  all  the  cases  from 
I  to  682,  thus  including  the  supplement 
which  is  intended  to  go  with  the  1904 
Manual.  In  the  back  are  useful  data 
for  the  car  man  and  others  and  some 
plain  rules  for  first  aid  to  the  injured. 
The  book  can  be  had  for  25  cents,  on 
application  to  the  firm  who  issues  it. 
The  McConway  &  Torley  Company,  it 
will  be  remembered,  are  the  makers  of 
the  Janney  Coupler,  the  Kelso  Coupler 
and  other  well-known  railroad  special- 
ties. 


Locomotive 
Blow-Off  Plug  Valves 


"Compressed  Facts  About  Com- 
pressed Air,"  is  the  title  of  a  booklet 
by  the  Clayton  Air  Compressor  Works, 


A  most  artistic  publication  has  come 
to  us  with  the  compliments  of  the  pas- 
senger department  of  the  Southern 
Railway,  and  we  may  say  that  the  pas- 
senger department  of  that  road  will 
gladly  send  a  copy  to  anyone  who 
would  care  to  have  it.  Mr.  W.  H. 
Tayloe  is  general  passenger  agent,  and 
his  address  is  Washington,  D.  C.  The 
pamphlet  is  called  "The  Land  of  the 
Sky,"  and  a  quotation  from  the  Bible  is 
used  to  describe  a  portion  of  the  coun- 
try through  which  the  Southern  runs. 
Those  who  care  to  turn  to  the  pages 
of  sacred  writ  will  find  the  quotation  in 
Deut.  viii;  7,  8,  9.  The  Land  of  the  Sky 
is  that  portion  of  Western  North  Caro- 
lina lying  between  the  Blue  Ridge 
mountains  and  the  Iron,  Smoky  and 
Unaka  ranges    of    Eastern    Tennessee. 


LUJ 


Fig.  Q. 


All  Brass,  extra  heavy,  with  Cased  Plug.. 
For  250  lbs.  pressure. 
Made    with   Draining    Plug    to    prevent 
freezing. 


Locomotive 

Gauge 
Cocks 

For  High  Pressure 

Bordo  Self-Grind- 
ing Gauge  Cocks,, 
made  with  renew- 
able Hard  Bronze 
Disc.  Opened  and. 
closed  with  a  quar- 
ter turn.  Guaran- 
teed Steam  tight 
under  the  most  ex- 
acting conditions. 
Shanks  Threaded 
to  specifications- 
Fig.  23,  with  Wheel,  for  Locomotives. 

Swing-Joints  and 
Pipe  Attachment 


"     •  Fig.  33. 

May  be  applied  between  Locomotive  andi 

Tender. 
These    Swing-Joints     are     suitable    for 

Steam,  Gas,  Air,  Water  or  Oil. 

Complete  Booklet  on  Application 

L.  J.  BORDO  CO. 

PHILADELPHIA,  PA. 


April,   1905. 
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HOMESTEAD 

STRAIGHTWAY 

LOCOnOTIVE 

Biow-off  Cocks 


IRON  BODY.  BRASS  PLUG 
Turns  easily,  but  when  closed 
valve  is  forced  tightly  to  seat 

Homestead  Valve  Mfg.  Co., 

PITTSBURGH,  PA.,  U.S.A. 


American  Locomotive 
Sander  Company 

nth  L  Willow  Sts„  Philadelphia,  Pa. 

Propneton  and  Manuracturen. 

SANDERS 


LBAoa,  S: 
Homroir. 


■KSUKJTB,  Dean, 
"She  "  and  Cttktw 


Locomotive 
Engine  Running 
and  Management 


$2. 


By  ANGUS  SINCLAIR. 

Best  book  in  print  for  any  railroad 
man.  New  edition  is  revised  and  en- 
larged. 

THIS    OFFICE. 


The  half-tones  throughout  are  excel- 
lent and  are  beautifully  printed  on  plate 
paper.  An  artistic  border  of  blue  sur- 
rounds the  letter  press  and  the  initial 
letter  of  each  paragraph  is  centered  on 
an  azure  square.  The  photographs 
from  which  the  illustrations  have  been 
made  are  all  beautiful  bits  of  scenery, 
and  many  of  them  printed  in  blue  and 
black  are  reproductions  of  bold  and 
striking  views  along  the  railway  line. 
Not  only  does  the  little  book  contain 
a  lot  of  useful  information  but  it  is  in 
fact  a  sort  of  souvenir  which  would  be 
welcome  anywhere. 


Back   Geared  Crank   Shaper. 

This  24-in.   back  geared  crank  shaper 
is  a  very  substantial  machine.     The  col- 


rocker  arm  is  connected  to  the  ram  by 
means  of  a  link,  giving  a  straight  pull 
and  an  even  cutting  speed,  with  quick 
return. 

All  the  flat  wearing  surfaces  are 
scraped  to  a  standard  surface  plate.  They 
are  in  all  cases  as  wide  as  they  can  be 
made  and  so  gibbed  as  to  permit  of 
close  adjustment  for  wear.  All  column 
holes  are  long  and  they  are  bushed,  thu» 
providing  for  maintenance  of  original 
centers.  All  pinions,  bevel  gears  and 
vise-jaw  plates  are  of  steel.  Gears  and 
T-slots  are  cut  from  solid  stock.  The 
vise  is  of  the  planer  type  and  will  hold 
solid  or  straight  as  well  as  angle  cuts. 
The  base  can  be  firmly  bolted  to  the 
table  and  the  swivel  is  held  to  the  base 
by  two  steel  planer  head  bolts. 


TWENTY-FOUR     INCH     BACK     GE.ARKO     CR.\NK     SHAPER. 


umn  is  of  large  proportions  and  is  re- 
inforced at  certain  points  to  resist 
working  strain.  The  bearing  for  the 
ram  is  40x11  ins.,  with  overhang  in  the 
front  to  give  the  tool  increased  stiffness. 
The  ram  design  is  of  arch  form,  which 
brings  maximum  section  of  metal  when 
the  cutting  tool  is  in  its  extreme  posi- 
tion. The  cross  traverse  of  the  table  is 
30  ins.  and  the  screw  has  a  graduated 
collar.  There  is  a  cam  at  this  point  pro- 
viding for  rapid  change  of  feeds. without 
stopping  the  machine.  The  vertical  ad- 
justment is  effected  by  means  of  beveled 
gears.  An  improved  telescope  screw  is 
used  which  does  not  require  a 
hole  to  be  cut  in  the  floor  for  it.     The 


The  entire  machine  is  carefully  de- 
signed, solid  and  durable.  Each  ma- 
chine is  belted  up  and  tested  before 
leaving  the  works  of  the  makers,  the 
Queen  City  Machine  Tool  Company, 
who  guarantee  this  shaper. 


The  Newport  News  Chamber  of 
Commerce  is  making  strenuous  efforts 
to  have  the  new  car  works  of  the  Ches- 
apeake &  C^hio  Railway  located  at  that 

place. 


It  is  well  that  a  man  should  say 
what  he  has  to  say  in  good  order  and 
sequence;  but  the  main  thing  is  to  say 
it  truly. — Ruskiit. 
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Locomotive   and   Train   Handling. 

Speaking  of  engineers  who  intelli- 
gently book  the  work  required  on  their 
engines  so  that  a  fitter  knows  at  once 
what  to  do,  Mr.  Walter  S.  Blyth  says 
they  are  worth  more  money  to  the 
company  than  the  men  who  do  not.  He 
argues  that  such  men  will  do  all  their 
work  with  intelligence,  and  that  as  a 
rule  they  will  have  good  firemen 

The  substance  of  these  remarks  oc- 
curs in  a  paper  read  before  the 
Canadian  Railway  Club  by  Mr.  Blyth, 
traveling  engineer  of  the  Canada  At- 
lantic Railway.  Such  a  man  as  has  been 
described  will  teach  his  fireman  how  to 
do  his  work  in  a  workmanlike  manner, 
and  when  the  fireman  comes  to  be  pro- 
moted he  will  be  a  better  man  than 
the  one  who  gets  his  training  from  the 
Other  fellow.  Engineers  have  much  in- 
fluence over  their  firemen,  and  where 
harmony  exists  between  the  two  the 
best  results  are  obtained. 

An  engineer  should  work  his  engine 
to  the  best  advantage  and  get  steam 
and  handle  his  engine  as  economically 
as  his  fellow  engineer  does  with  similar 
■conditions  prevailing.  He  should  be 
able  to  locate  any  defect  in  the  locomo- 
tive, whether  simple  or  compound,  and 
should  be  sufficiently  familiar  with  the 
air  brake  system  to  locate  any  defects 
therein. 

The  sucessful  engitieer  usually 
■handles  an  engine  by  sound  and  speed. 
and,  after  opening  the  throttle,  practice 
tells  him  when  to  shorten  the  cut-ofT. 
Locomotive  valves  are  not  always  set 
alike  and  we  may  find  some  that  will 
■clear  themselves  of  steam  "hooked  un" 
full  with  a  full  throttle,  while  others 
seem  to  choke,  and  the  throttle  mus. 
be  eased  ofif  a  little  or  the  reverse  lever 
lowered  a  notch  in  the  quadrant. 

The  speaker  said  he  believed  that  it 
pays  best  to  run  an  engine  where  it 
works  best,  either  with  throttle  or  re- 
verse lever.  Running  successfully  is 
■only  oart  ot  an  engineer's  duty,  and  it 
is  just  as  important  to  stop  a  fast-mov- 
ing train  as  to  get  it  in  motion.  An 
<ngineer  should  also  be  a  good  air 
brakeman. 

In  taking  charge  of  a  locomotive  on 
the  Canada  Atlantic  the  men  are  in- 
structed to  start  the  air  pump  slowly 
with  drip  cocks  open,  and  to  run  it 
slowly  until  a  pressure  of  at  least  20 
lbs.  is  in  the  main  reservoir.  While 
the  pump  is  running  slow  oil  the  air 
■end  by  putting  in  a  small  quantity  <-{ 
valve  oil  in  the  oil  cup  and  open  the 
€up  on  the  downward  stroke.  This  will 
spray  the  oil  on  the  walls  of  the  cylin- 
der. The  men  are  instructed  to  apply 
the  brakes  and  leave  them  applied  when 
coupling  up  until  the  hose  bags  are 
■coupled,  releasing  brakes  by  going  to 
full  release  position.     This  relieves  the 


brake  gear  from  the  shock  caused  by 
the  sudden. opening  of  the  angle  cock. 

When  an  engine  is  started  from  any 
point  on  the  road  with  a  load  the  fire- 
man should  have  his  fire  clean  and  in 
good  order,  so  that  when  steam  is  being 
used  at  full  stroke  the  boiler  will  gen- 
erate it  as  fast  as  the  engine  uses  it. 
When  starting  he  should  be  cuided  by 
the  effect  of  the  exhaust  on  the  fire  and 
endeavor  to  maintain  the  fire  as  heavv 
as  is  reiuired  by  the  load  which  is 
being  pulled. 

When  the  fire  is  banked  or  lump^'  it 
can  sometimes  be  brought  to  its  proper 
level  by  firing  the  coal  to  the  bright 
places.  The  successful  fireman  does 
not  make  steam  to  blow  off  through 
the  pops.  He  watches  when  the  i  n- 
gineer  is  working  th;  engine  and  fires 
light  or  heavy  according  to  the  work 
being  performed.  He  will  always  keep 
in  touch  with  the  engineer  and  will 
know  when  and  where  he  is  going  to 
shut  off  steam.  He  will  either  allow 
water  to  drop  a  little  in  the  glass  so 
as  to  keep  the  injector  working,  or  tte 
will  allow  his  fire  to  cool  off  a  little  so 
that  popping  will  be  prevented.  A  good 
fireman  will  open  the  blower  valve 
when  the  engineer  shuts  off.  This  pre- 
vents the  unconsumed  gases  from  being 
drawn  into  the  steam  chests  and  cylin- 
ders and  it  prevents  these  gases  from 
annoying  passengers  when  windows 
and  ventilators  are  open. 


\n  interesting  and  useful  catalogue 
has  recently  come  to  our  office  which 
has  been  got  out  by  H.  B.  Underwood 
&  Co.,  of  1025  Hamilton  street,  Phila- 
delphia, The  catalogue  is  standard 
railway  publication  size  and  is  well 
printed  and  illustrated  and  is  con- 
cerned entirely  with  portable  tools  for 
railway  repair  shops..  That  department 
of  the  Underwood  enterprise  is  now  in 
charge  of  Mr.  D.  W.  Pedrick,  formerly 
of  the  Pedrick  &  Ayer  Company.  Mr. 
Pedrick  has  for  years  been  active  in 
designing  and  building  such  tools  as 
are  here  set  forth.  The  index  on  the 
first  two  pages  shows  forty-six  porta- 
ble tools  and  attachments  which  are 
part  of  the  equipment  of  any  up-to-date 
railroad  repair  shop.  The  advantage  of 
this  catalogue  is  that  all  these  appli- 
ances are  represented  between  the  cov- 
ers of  one  handy  pamphlet,  which  can 
be  used  as  a  ready  reference  not  only 
to  see  what  portable  tools  there  are  on 
the  market,  but  can  be  used  as  an  aid 
in  ordering  parts.  H.  B.  Underwood  & 
Co.  will  be  pleased  to  send  a  copy  of 
this  catalogue  to  anyone  who  writes 
to    them    for   one. 


Light  Valve  Springs 


Are  used  in  our 


Air  Compressors 

made  possible  by  a  new  and  improved 
valve-gear.     This  insures 

Less  noise,    Less  wear.     Less  throttUog, 
Greater  capacity,     Greater  efficiency. 

All  fully  explained  in 
our    Bock    L   510   L  M. 

Laidlaw-Dunn-Gordon  Co., 

1 14  Liberty  Street,  New  York. 


Preferment  goes  by  letter  and  affection, 
Not  by  the  old   gradation,  where  each 

second 
.Stood  heir  to  the   first. — Shakespeare. 


PIPE     CUTTING 
MAC  H4  N  E  R  Y 

MADE  liY 

WILLIAMS   TOOL   CO., 

Send  for  Catalogue  P.       ERIE,  PA. 

The  Union 
Switch  & 
Signal  Co. 

Consulting  and  Manufacturing 
Signal   Engineers. 

&ENERAL    OrriClS     AND     WORKS     Al 
SWISSVAIL,   PA. 

DISTRICT  OFFICES: 

New    York:    Central    Building,     143 

Liberty  Street. 
Chicago:    1536  rionadnock  BullcUiig. 
St.  Louis:  Terminal  SUtlon. 

Patents. 

GEO.   P.   WHITTLESEY 

McQILL  BUILDIIMQ  WASHINQTON,  D.  C. 

Terms  Reasonable.     Pamphlet  Seat 
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RAILWAY  AND   LOCOMOTIVE   ENGINEERING 


193 


Hurry  Up  with  Ihe 

OILMAN  BROWN 

Emergency  Knuckle 

The  Trainsman's  Friend 


RAILWAY  APPLIANCES  COMPANY 

Siitt-cediiiK  <J  i*^  O  Ct). 

Ueneral  Offices : 

Old  Colony  Bldg.,  Chicago 

New  York  Office:   I  U  Liberty  St. 


'I  111-  Crane  Company,  of  Chicago,  pub- 
lish ,1  very  tastefully  arranged  sheet 
which  they  call  "The  Valve  World."  The 
March  issue  has  just  come  to  our  office, 
and  on  the  cover  we  see  a  representation 
i)f  the  company's  new  Spokane,  Wash., 
hr.nuh.  A  number  of  interesting  articles 
.•md  iiilMini.ition  about  the  Crane  valves. 
pipe  litlings,  etc.,  are  to  be  found  on  the 
p.iKis  of  this  publication.  Some  interest- 
ing trade  notes  are  also  given,  and  a  few 
humorous  paragraphs  have  been  scattrcd 
through  the  reading  matter,  and  the  il- 
histrations  are  good.  If  you  would  like 
a  copy,  write  to  the  Crane  Company, 
Chicago.         

New  Type  of  Boring   Mill. 

We  arc  able  to  present  to  our  readers 
some  illustrations  of  a  new  boring  mill 
made    by    the    Ridgeway    Machine    Tool 


THE  ROBERT  W.  HUNT  &  CO. 

Sureau   of  Inspection,  Tests  and  Consultation. 

1137  THE  ROOKERY,  CHICAGO. 

M  Broadway,  New  York.  Park  Building,  Pittoburgh. 

31  Norfolk  HouBe,  Ivondon,  Eng. 
Inapectlon  of  8teel  Ralls,  Splice  Bars,  Railroad  Care, 
1fh«elB,  Axles,  etc.  Chemical  Labokatoey-  Analysis 
of  Ores,  Iron,  Steel,  Oils,  Water,  etc.  Physical  Labo- 
EATORY— Test  of  Metals,  Drop  and  Pulling  Teat  of  Coup- 
lers, Draw  Bars,  etc 
Blleleaey  Tests  of  Botlen.  Engines  and  LoeeniotlTM. 

Ready  February  1.  1905 

New  York  and 
Westinghouse 

Air  Brakes 

By    CHAS.    McSHANE 

(Author  of  "One  Thousand  Pointers  for  Machin- 
ists and  Engineers."  "The  T,ocomotive 
Up  to  Date,"  etc. ) 

Examined  and  Approved  by 

J.  B.  ROACH, 

Air  Bralie  Instructor,  C,  B.  ti  Q.  Ky.  Co. 

D.  H.  BREES, 

General  Air  Brake  Instructor,  V.  P.  Ry.  Co. 

JOHN    DICKSON. 

Ex-.\ir  Brake  Instructor,  G.  N.  Ry   Cu. 

FRANK    P.    WILLSON, 
Air  Hrake  Instructor,  D.  &  R    r,.  Ry.  Co. 

W.  T.   HAMER, 
Air  Brake  Instructor.  So.  Ry.  Co. 

H.  C.  GESNEB, 

Ex-M.  M.,  Intercolonial  Ry  Co. 

JOHN   T.   DAVIS, 

S.  S.  El.  R.  R. 

Edited  by  JOHN    T.  HOAR,  Penn.  Ry.  Co. 

Asents  Wanted  everywhere.    Write  for  terms, 
commissions   and   club 'rates ;    will  be   sent   pre- 
paid to  any  address  upon  receipt  of  price. 
Illustrated. 

Price,     -      -       -      $1.50 
Send  for  Specimen  Pages 

GRIFFIN   &  WINTERS 

New  York  Life  Bldg.,   Chicago,    111. 


Ijy  the  traversing  motor,  and  it  is  of 
such  a  length  as  to  permit  facing  to  the 
center  when  the  housings  are  run  back 
to  their  extreme  position. 

The  diameter  of  the  table  is  lo  ft.  and 
it  is  carried  by  a  foot  step  or  by  a  cir- 
cular track.  The  connection  for  raising 
the  step  is  shown  in  our  illustration 
with  wrench  in  position,  and  is  on  the 
rij^ht   hand   side   in   the    front   view. 

In  the  side  view,  four  levers  at  the 
base  of  the  machine  are  to  be  seen. 
The  one  on  the  left  of  the  picture  with 
the  projecting  arc  controls  the  frictioi> 
feed  change,  the  two  center  ones  operate 
clutches  for  speed  change  gears.  These 
are  interlocked.  The  extreme  right  hand 
lever,  near  the  center  of  the  base,  con- 
trols the  traverse  of  the  uprights.  The 
operator  has  all  the  mechanism  for  op- 
crating  the   machine   within    easy   reach. 


FRONT    VIEW    OF    RIDGEWAY    BORING    TOOL. 


Company.  The  dimensions  of  the  ma- 
chine are  large  and  the  design  has  em- 
bodied features  which  give  it  great 
strength  and  solidity. 

The  opening  over  the  table  is  5  ft.  2 
ins.  measured  from  table  to  tool  holder. 
The  mill  is  of  the  extension  type  and 
in  the  forward  position  will  swing  10  ft. 
8  ins.,  and  with  the  housings  run  back 
as  far  as  they  will  go  the  swing  is  16  ft. 
4  ins. 

The  side  view  shows  the  method  of 
bracing  with  the  X-brace  between  the 
housings  at  the  back.  The  flat  top  brace 
also  between  the  housings  is  more  than 
usually  substantial  and  carries  a  small 
electric  motor  used  for  traversing  the 
heads  on  the  cross  rail.  The  side  brac- 
ing which  is  part  of  the  housings  them- 
selves is  heavy  and  so  disposed  as  to 
effectively  meet  the  strains  put  upon 
the  tool  in  the  various  operations. 
There   is  an    extension   arm   also   shifted 


and  although  the  tool  is  a  ponderous  one 
It  is  easily  and  readily  manipulated. 

The  directors  of  the  Great  Western 
Railroad  in  England  are  planning  to 
introduce  an  .\merican  engine  on  their 
road,  and  if  it  proves  to  be  a  success 
they  will  use  them  for  the  express 
trains  which  cover  the  long  distances. 


It  is  the  intention  of  the  Lackawanna 
to  have  its  own  fire  companies  for  the 
protection  of  its  buildings.  Four  have 
been  organized  at  the  new  Keyser  Val- 
ley shops,  and  a  corps  of  fire  fighters  at 
each  coal  breaker. 


An  important  improvement  contem- 
plated connected  with  the  enterprising 
Vanderbilt  lines  is  the  cutting  of  a  tun- 
nel under  the  Detroit  river  for  the  ac- 
commodation of  Michigan  Central 
trains. 
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Rebuilt 

Locomotives 

PASSENGER  CARS 
FREIGHT  CARS 

Every  Description 

Locomotive  Repairs  spec'^aity 

All    Ivvcellciit    I.ol   ol 

60,000  Flats  and  Uondolas 

Kntirelv  New  liudies 


Fitz-Hugh,  Luther  Co. 

Chicag^o  New  Yoric 

5an  l-rancisco  St.  Louis 

biiops:  Hammond,  Ind. 


Electricity   Direct   from    Coal   and   the 
Law  of  Evolution. 

We  have  recently  read  of  the  work  of 
a  Chicago  inventor  who  is  said  to  have 
generated    electricity    direct    from    coal. 


industrial  uses,  and  which  is  destined  to 
supplant   the   use   of   steam. 

The  data  before  us  is  not  sufficient  to 
form  any  very  satisfactory  opinion  as 
to  the  merits  of  the  invention,  but  this 
much  is  clear:  heat  in  considerable  quan- 
tity must  be  applied  or  the  battery  will 
not  work.  No  one  denies  that  such  bat- 
teries have  been  made  before  now,  and 
they  have  produced  an  electric  current. 
The  question  of  cost,  however,  comes 
in,  and  the  production  of  heat  necessary 
to  cause  the  battery  to  act  takes 
money.  The  first  cost  of  the  battery 
and  its  maintenance  have  not  been 
given  in  the  account  which  we  have 
seen.  These  things  are  stern  realities 
which  must  be  reckoned  with  before  the 
successful  laboratory  experiment  be- 
comes a  commercial  success. 

We  have  no  desire  to  disparage  good 
and  useful  inventions  which  have  for 
their  object  the  production  of  power  in 
any  form  adapted  to  the  wants  of  man- 
kind, but  we  feel  certain  that  the  com- 
plete displacement  of  the  stationary 
>team  engine  as  well  as  that  of  the  lo- 


.SIUE     VIKW     OF     RIDGEWAY     BORING     TCOI,. 


That  is,  he  has  produced  a  current  with- 
out the  usual  intermediates  of  boiler, 
steam  engine  and  dynamo.  In  other 
words,  he  has  made  a  sort  of  electric  bat- 
tery in  which  coal  is  one  of  the  ele- 
ments. 

The-  principle  employed  is  the  use  of 
a  positive  plate  of  metal  and  a  negative 
plate  of  carbon.  These  two  elements 
are  heated  to  a  very  high  temperature 
and  the  compound  formed  by  their  un- 
ion is  further  reduced  by  red-hot  coal. 
A  current  of  electricity  is  given  off 
when  the  two  plates  are  connected  which 
is    saTd    to   be    sufficiently    powerful    for 
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cimiotive  in  favor  of  electricity  will  be 
a  gradual  process. 

There  is  a  story  in  what  is  called  an- 
cient mythology  of  how  the  goddess 
Minerva  sprang  fully  equipped  from  the 
brow  of  Jove.  The  fable  carries  hid- 
den in  it  the  idea  of  the  sudden  concep- 
tion of  absolute  perfection,  and  though 
such  an  idea  might  inspire  reverential 
awe  among  the  peoples  who  believed  it 
to  be  true,  it  has  no  place  in  the  modern 
world  of  business  or  in  the  domain  of 
science   at   the  present   day. 

We  have,  in  a  thousand  ways,  been 
made    to    recognize    the     dominance     of 
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law  of  evolution,  that  process  of  un- 
folding and  gradual  development  by 
wliich  the  achievement  of  to-day  be- 
comes but  the  vantage  ground  for  to- 
morrow's greater  effort.  The  gradual 
growth  of  the  locomotive,  the  develop- 
ment of  the  air  brake  and  the  progress 
of  the  art  of  railway  signaling  arc  only 
a  few  examples  of  the  manifestation  of 
the  law  of  evolution,  which  is  as  true 
of  the  works  of  man  as  it  is  true  in 
the  animal  and  vegetable  kingdoms. 

History  has  been  called  the  record  01 
past  events,  and  nowhere  does  that 
record  show  that  sudden  and  radical 
change  has  come  like  a  bolt  out  of  the 
blue.  Dynamic  electricity  may  in  time 
supersede  the  steam  locomotive  as  a 
motive  power,  and  the  coal  battery  may 
eventually  take  the  place  of  the  steam 
boiler  and  the  steam  engine,  but  it  will 
not  be  done  suddenly  or  in  a  single 
night.  Orderly  progress  is  the  rule,  and 
the  extravagant  claims  for  the  speedy 
and  complete  revolutionizing  of  exist- 
ing conditions  can  no  more  be  realized 
than  the  dream  of  the  alchemists  of  old 
who  sought  for  the  philosopher's  stone, 
that  they  might  instantly  change  all  the 
baser  metals  to  gold. 


Boiler     Failures  —  Their     Cause     and 
Remedy. 

It  is  gratifying  to  know  that  several 
of  our  trunk  lines  by  persistent  effort 
and  honest  investigation  have  come 
very  near  the  solution  of  the  vexatious 
leaky  flue  problem.  Disregarding  the 
most  vital  principle  to  the  successful 
operation  of  a  locomotive  boiler,  cir- 
culation, our  present  type  with  its 
graceful  outline,  so  pleasing  to  the  eye, 
is  severely  wanting  in  that  particular. 
We  have  blindly  followed  in  the  foot- 
prints of  our  neighbors  with  most  dis- 
astrous results,  and  we  have  not 
tho'ught  it  advisable  to  try  our  pet 
schemes  on  one  or  two  locomotives 
merely,  but  have  ordered  them  by  the 
hundreds,  and  no  sooner  have  flue  fail- 
ures made  their  appearance  under  these 
conditions  than  we  begin  to  saddle  the 
responsibility  upon  the  engine  crew. 
Compare  the  boiler  of  former  years 
with  the  boiler  of  to-dav.     We  consid- 
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ercd  it  good  practice  at  one  time  to 
space  our  flues  t'A  ins.  apart.  How 
we  arc  down  to  %  in.  in  order  to  ob- 
tain that  coveted  prize,  greater  flue 
area  and  heating  surface.  What  a  fal- 
lacy! The  perfect  circulation  we  for- 
merly obtained  has  given  way  to  a 
partial  and  defective  circulation,  and  in 
bad  water  districts,  where  scale  forma- 
tion is  very  rapid,  there  is  scarcely  any 
circulation    at   all. 

Nor  does  our  method  of  washing 
boilers  relieve  the  situation.  With  the 
much  despised  diamond  stack  we  could 
force  the  water  lengthwise  of  the  flues; 
now  we  place  the  washout  holes  at 
random  on  the  top  and  sides  in  the 
barrel  of  the  boiler  10  wash  the  scale 
down  on  the  lower  flues  where  it  col- 
lects and  remains.  The  benefit  we 
sought  in  the  extension  front  end  was 
not  only  imaginary  but  added  to  our 
grief.  There  is  no  denying  that  this 
type  of  front  end  is  very  much  over- 
rated and  one  of  the  several  causes  of 
so  many  flue  failures.  With  this  type 
the  hardest  draught  is  exerted  on  the 
lower  flues  and  with  defective  or  no 
circulation  these  flues  are  short-lived. 
When  the  exhaust  exerts  a  draught  on 
the  fire  the  restricted  water  space  pre- 
vents any  water  remaining  on  the  flues 
and  they  become  overheated;  and  when 
the  action  on  the  fire  ceases  contraction 
takes  place  by  the  return  of  the  water 
to  these  flues,  and  we  have  leaky  flues. 
It  is  always  the  lower  flues  that  leak 
and  it  is  always  the  lower  flues  that 
are  removed  when  partial  removal  is 
found  necessary.  Deduct  their  area  and 
you  have  the  actual  and  effective  heat- 
ing surface. 

\\'e  have  gone  to  another  extreme 
also,  applying  very  long  flues  without 
increasing  their  gauge  or  compensating 
for  the  higher  steam  pressure.  In  a 
test  now  in  progress  on  the  Burling- 
ton system  at  Brookfield,  Mo.,  it  has 
been  found  that  increasing  the  thickness 
and  width  of  the  copper  ferrule  has 
relieved  the  situation  astonishingly.  The 
ferrules  used  on  the  test  engine  are 
3,'i6  by  I  in.  Where  formerly  it  was 
found  necessary  to  remove  the  flues  af- 
ter six  months'  service  the  engine  so 
changed  has  already  completed  thirteen 
months  without  any  failure  and  with 
every  indication  of  two  years'  success- 
ful service. 

There  is  no  denying  that  engine 
crews  can  materially  reduce  flue  fail- 
ures and  the  blame  rests  entirely  with 
the  superior  officer  who  in  the  past  in- 
structed the  engineer  that  no  bad  re- 
sults obtained  from  injecting  water  in- 
to the  boiler  while  the  engine  was 
standing  or  drifting.  We  have  taught 
them  that  the  trouble  was  entirely  due 
to  the  fact  of  leaving  the  fire  door 
open  too  long.  Less  damage  by  far 
is  done  by  this  practice  than  by  the  in- 
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judicious  use  of  the  injector.  The  vary- 
ing temperatures  caused  by  the  former 
is  nothing  in  comparison  to  that  caused 
by  the  latter  and  not  one-hundredth 
part  so  injurious.  This  was  pointed  out 
many  years  ago  when  Sinclair  first  pub- 
lished his  book  on  Locomotive  Engine 
Running. 

We  know  that  with  the  present  boil- 
er check  and  its  faulty  delivery  of  wa- 
ter to  the  boiler,  we  produce  two 
distinct  and  widely  varying  tempera- 
tures in  the  boiler  when  the  engine  is 
at  rest.  Since  the  temperature  of  the 
water  entering  the  boiler  from  the  in- 
jector is  many  degrees  lower  than  that 
of  the  boiler  contents  and  of  greater 
density,  the  injected  water  naturally 
flows  to  the  bottom  of  the  boiler  and 
remains  there  until  such  time  as  agi- 
tation takes  place  and  circulation  be- 
gins, or  as  soon  thereafter  as  an  ar- 
tificial draft  on  the  fire  has  been  crea- 
ted. This  is  amply  proved  by  the  grad- 
ual fall  of  the  steam  gauge  pressure 
when  opening  the  fire  door  and  the 
sudden  fall  of  the  gauge  pressure,  10 
to  15  lbs.,  in  starting  the  engine  after 
the  boiler  has  been  filled  while  the 
engine  is  at  rest.  We  never  obtain 
such  great  and  sudden  changes  through 
the    fire   door. 

No  locomotive  has  any  right  to  be 
on  the  main  line  whose  boiler  is  un- 
able to  furnish  the  necessary  steam 
pressure  or  does  not  permit  the  mainte- 
nance of  a  uniform  water  level  under 
normal  or  forced  conditions  if  properly 
managed  by  the  engine  crew.     Abnor- 


mal conditions  distract  the  mind  of  the 
crew  from  train  orders  and  increase  the 
hazard. 

If  the  design  and  construction  of  the 
boiler  are  perfect  and  the  capacity  to 
generate  steam  adequate  the  cause  of 
too  frequent  failures  is  usually  found  in 
a  faulty  front  end  draft  arrangement,  a 
too  great  tonnage  rating,  poor  coal  and 
a  wornout  or  inexperienced  fireman. 
Overcome  these  evils,  educate  the  en- 
gine crew  correctly  and  there  will  be 
no  necessity  for  injecting  bran,  saw- 
dust, etc.,  into  the  boiler  to  obtain  par- 
tial relief  and  to  get  trains  over  the 
line.  Traveling  Engineer. 


Bulletin  No.  22,  issued  by  the  Union 
Switch  &  Signal  Company,  of  Swiss- 
vale,  Pa.,  has  just  been  issued.  It  is 
an  illustrated  explanation  of  the  opera- 
tion and  maintenance  of  the  Automatic 
Union  Electric  Semaphore  Signal. 
There  are  two  very  clear  half-tones  of 
the  mechanism  used  with  each  part 
numbered,  so  that  the  description  of  the 
machine  and  the  way  it  works  may  be 
easily  followed  by  the  reader.  The  first 
illustration  shows  the  running  gear  and 
shield  mechanism  of  the  signal  and  the 
second  shows  the  central  vertical  sec- 
tion of  the  mechanism  and  the  frame. 
The  "machinery"  of  these  signals  is' 
placed  in  a  very  confined  space  and  is 
an  example  of  carefully  worked-out  de- 
sign. Anyone  interested  in  seeing  how 
the  signals  are  operated  and  what  it 
means  to  produce  the  results  achieved, 
should  apply  for  a  copy. 
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Cantilever  Bridges.  liigli    steel    towers,   and    tlic    abutments  out,  crjiially  on  both  sides  at  the  same 

Our    illustration    shows   a   bridge    on  are     well     up     on     the    steep     slope     at  time  and  so  preserve  the  balance  at  all 

the    Canadian    Pacific   which   is   one    of  bridge  floor  level.  t  nics. 

the    class    known     as     cantilevers.      It          The  shore  section   near   tin-   observer  When     both     these     huge     T-shaped 

crosses   the    Frascr,  which   is   a   typical  in   our  illustration   shows  the  pier  as  a  structures  have  been  built,  one  on  each 
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CANTILEVER    BRIDGE    OVER    THE  KR.^SER    RIVER,    NE.\R    CISCO,    B.  C,    ON    THE    C.\NADI.\N    PACIFIC    RAILW.W. 

river  of  mountainous   regions,  with   its  tower,  very  like  the  upright  portion  of  bank  of  the  river,  there  remains  a  short 

rapid     current     and     high     precipitous  the   letter  T,  while  two  girders  evenly  central    span    which    hangs      from     the 

banks.      This    form   of   bridge    is   pecu-  balanced   fiirm   the  cross   piece   of  tliat  ends   of   the    two   cantilevers   and   con- 

liarly  suitable  for  carrying  a  road  over  letter.      This    kind    of    bridge    is    built  nects  them,  but  before  the  short  central 

such  a  chasm.     The  bridge  has  a  long  without  false  w'orks  beneath  it  because  connecting  span  can  be  put  in  a  most 

reach    from    pier   to   pier,   and   both    of  of  the  fact  that  when  the  pier  has  been  important     and     indeed     characteristic 

these  piers  are  on  land,  and  are  in  fact  erected  the  trusses  from  it  can  be  built  piece  of  work  must  be  done.     We  say 
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characteristic,  because  in  the  majority 
of  bridges  the  weight  of  the  structure 
is  sufficient  to  hold  it  down,  and  there 
is  no  danger  of  any  part  of  the  bridge 
breaking  away  in  an  upward  direction. 
With  cantilever  bridges  it  is  neces- 
sary to  securely  anchor  down  the  shore 
ends,  otherwise  a  weight  on  the  river 
end  of  either  of  the  large  T-shaped 
cantilevers  would  cause  the  shore  end 
of  the  part  affected  to  be  lilted  upward 


Steam  Reverse  Gear  Once  on  P.  &  R. 

In  the  days  bcl<ire  balanci-d  valves  and 
inside  admission  piston  valves  came  into 
vogue,  the  Philadelphia  &  Reading  put 
a  steam  reversing  gear  on  their  passen- 
ger locomotives.  The  device  was  ingen- 
ious, and  performed  its  functions  well, 
but  was  somewhat  expensive  to  keep  in 
good  repair.  The  P.  &  R.  abandoned 
the  use  of  it  some  years  ago.    The  dc- 


spindle  which  the  throttle  lever  rotated. 
The  reverse  lever  had  a  latch,  but  only 
one  notch  in  the  center,  so  that  it  was 
impossible  to  hold  it  permanently  m 
either  the  forward  or  back  position.  The 
reason  for  this  was  simply  that  what 
may  be  called  the  reach  rod  was  a  small 
bar  of  round  iron  which  was  attached  to 
a  bell  crank  operating  a  small  steam  ad- 
mission and  release  valve. 
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and  the  structure  to  fall  into  the  river. 
As  soon  as  the  shore  ends  are  securely- 
anchored  down  the  short  level  connect- 
ing span  is  built  out  from  the  river 
ends  of  each  and  joined  above  the  cen- 
ter  of  the   rushing   stream. 

It  has  been  claimed  that  this  bridge 
at  Cisco,  B.  C,  was  the  first  of  its  kind 
to  be  begun  on  this  continent,  though 


sign  of  this  reverse  gear  was  briefly  that 
it  incorporated  a  throttle  rigging  device 
with  the  steam  reverse  gear,  and  though 
both  these  were  as  separate  as  they  are 
on  an  ordinarily  designed  engine,  both 
levers  were  placed  side  by  side  and  were 
of  the  same  size. 

The  throttle  lever  was  a   small   12  in. 
one,  with  latch  like  a  miniature  reverse 


The  real  reverse  mechanism  consisted 
of  a  pair  of  cylinders,  each  6  x  12  ins., 
placed  in  a  horizontal  position  just  be- 
low the  running  board.  These  cylinders 
were  in  line  witli  each  other,  but  sep- 
arated by  a  spacing  casting  with  glands, 
like  that  between  the  steam  and  air  cyl- 
inders of  a  Westingliouse  pump.  A  long 
rod  connected  the  tandem  pistons  of  the 


STEAM     REVERSING     MECHANISM,     AS     FORMERLY     USED     ON     THE     P.  &  R 


on  account  of  the  remote  region  where 
it  was  erected  and  the  time  required 
to  get  bridge  material  so  far  from  the 
point  of  manufacture,  it  is  probable 
that  the  Michigan  Central  bridge  at-, 
Niagara  Falls,  which  is  one  of  the  same 
class,  was  completed  first. 

Cantilever  bridges  are  now  greatly  in 
favor  among  engineers  for  far-reaching 
spans  and  many  of  them  are  in  use.  the 
Forth  Bridge,  in  Scotland,  being  the 
best  known. 


lever,  and  as  it  stood  in  an  upright  posi- 
tion it  looked  still  more  like  it.  This 
lever  when  moved  back  and  forward  ro- 
tated a  horizontal  spindle  which  passed 
into  the  boiler  through  a  hollow  case, 
the  spindle  terminating  in  a  lever  below 
the  dome,  by  which  the  throttle  valve 
was  opened  and  closed. 

The  steam  reverse  lever  was  of  the 
same  size  as  the  throttle  lever,  and  also 
stood  in  an  upright  position.  The  ful- 
crum  of  tliis   lever   was   the   end   of  the 


reversing  gear  and  an  extension  of  the 
rod  operates  the  reversing  arm  shaft. 

The  first  or  forward  cylinder  was  the 
steam  cylinder,  and  its  piston  moved  for- 
ward or  back,  as  steam  was  introduced 
into  the  forward  or  back  end.  The  sec- 
ond cylinder  was  an  oil  cylinder,  kept 
constantly  full,  there  being  underneath 
it  a  by-pass  valve  by  which  oil  passed 
from  one  side  of  the  piston  to  the  other. 
The  oil  could  only  pass  from  one  end 
of  the  cvlinder  to  the  other,  and  in  this 
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respect  was  similar  lo  tlic  rccwl  mechan- 
ism (if  a  heavy  gun.  It  is  easy  to  see  that 
when  llie  hy-pass  valve  was  closed,  the 
■cylinder  with  the  imprisoned  oil  com- 
pletely hlliuK  I  lie  space  on  either  side  of 
the  piston,  formetl  a  lock  which  securely 
held  the  reversing  shaft  arm  in  whatever 
position  it  had  been  put.  The  oil  by- 
pass valve  was  actuated  by  the  bell  crank 
from  the  steam  cylinder's  admission 
valve,  so  that  when  one  was  open  the 
other  had  to  be  open,  ,ind  when  ime  was 
shut  both  were  shut. 

The  oil  by-pass  valve  crank  looks  like 
an  ordinary  rocker  arm.  and  from  tlie 
lower    end    a    rod     runs     |o     and     p.asses 


links  in  any  position  the  steam  and  by- 
Iiass  valves  must  be  closed.  The  closing 
cif  the  steam  valve  exhausted  the  steam 
from  the  cylinder. 

In  order  to  show  how  the  links  stood, 
an  indicator  having  a  needle  point  trav- 
els along  the  side  of  this  quadrant  and 
shows  where  a  large  reverse  lever  would 
be  with  the  links  in  such  and  such  a  posi- 
tion. This  indicator  is  worked  by  a  series 
of  rods  and  levers  leading  from  the  ex- 
tension piston  rod  of  the  reversing  gear 
up  to  the  cab.  The  indicator  shriwed  the 
engineer,  wdien  he  tried  to  "notch  up." 
if  the  mechanism  had  actually  placed 
the  links  where  he  desired  them  to  be. 


Watching  the  Automatic  Stoker  at 
Work. 

nV    ANGUS    SINCLAIR. 

At  the  American  Railway  .Master  Me- 
chanics' Convention  held  in  June  last 
year  a  report  on  automatic  stokers,  pre- 
pared by  a  committee,  was  read,  which 
was  decidedly  favorable  lo  the  use  of 
automatic  stokers,  but  it  did  not  indi- 
cate that  railway  companies  were  by  any 
means  enthusiastic  in  favor  of  that  use- 
ful labor-saving  device.  The  apathy  which 
prevailed,  however,  had  not  prevented 
the  application  of  automatic  stokers  to  a 
sufficient  number  of  locomotives  to  dcm- 


AMEKICAN     LOCOMOTIVE     COMPA>JY'S     TKAIN     OF     ENGINES     FOR     THE     KIUSHIf     RAILWAY     OF    JAPAN. 


through  a  guide  on  the  reverse  shaft 
arm.  This  guide  is  capable  of  rotating 
with  tlie  motion  of  the  arm.  There  are 
two  tappets  on  the  rod,  and  the  guide 
striking  one  of  these  just  as  the  revers- 
ing arm  reaches- full  throw  forward  or 
back,  insures  the  oil  by-pass  and  re- 
versing steam  valve  being  automatically 
closed  when  the  reverse  mechanism  has 
been  put  "in  the  corner." 

The  little  reverse  lever  in  the  cab  has 
to  be  brought  back  to  the  central  posi- 
tion every  time  the  reversing  gear  has 
been  used,  because  in  order  to  hold  the 


In  this  it  resembled  the  indicators  wdiirh 
connect  engine  room  and  bridge  on  an 
ocean  going  ship.  There  being  no  actual 
notches  for  the  reverse  lever,  there  was 
no  limit  to  the  variation  in  the  length 
of  cut-ofT  which  might  be   had. 


The  Newton  &  North  Western  Rail- 
way have  recently  constructed  a  mod- 
ern 4-stall  roundhouse,  at  Boone,  Iowa. 
They  also  have  a  small  machine  shop 
in  connection  with  the  new  roundhouse 
and  all  light  and  running  repairs  are 
made    to    their    locomotives    at    Boone. 


onstrate  the  utility  of  such  an  apparatus. 
The  committee  investigating  the  subject 
among  other  things  said: 

"Saving  in  Fuel. — The  only  compara- 
tive test  that  your  committee  has  been 
able  to  make  shows  that  there  is  a  sav- 
ing of  not  less  than  seven  per  cent. 
when  using  the  stoker  as  compared  to 
the  work  done  by  a  first-class  fireman. 
This,  of  course,  would  indicate  a  con- 
siderably greater  saving  as  compared 
with  locomotive  firemen  as  they  are  or- 
dinarily found.  In  the  case  mentioned, 
the     engine    equipped     with  the     stoker 
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was  in  service  over  iis  run  six  hours 
and  thirty  minutes,  while  the  engine  that 
it  was  compared  with  was  only  four 
hours  and  seven  minutes  going  over  the 
same   length   of  division. 

"The  saving  in  coal  when  using  the 
stoker  is  no  doubt  very  largely  due  to 
the  fact  that  when  using  the  stoker 
the  coal  is  much  more  evenly  distributed 
and  the  furnace  door  remains  closed  all 
the  time. 

"Smoke. — When  using  the  stoker  the 
smoke  is  very  much  lighter  in  color,  in- 
dicating, of  course,  a  much  more  thor- 
ough consumption  of  the  gases.  The 
darkest  color,  when  the  stoker  is  used, 
is  not  more  than  brown,  while  most  of 
the  time  the  emission  from  the  stack 
shows  pure  steam. 

"Reducing  the  Work  of  the  Fireman 
— When  the  stoker  is  used  the  fireman 
has  to  raise  the  coal  from  the  level 
of  the  coal  bin  of  the  tender  into  the 
hopper  of  the  stoker,  a  distance  of  about 
thirty  inches.  This  is  more  of  a  raise 
than  when  firing  directly  into  the  fur- 
nace, but  it  must  be  remembered  that 
when  the  stoker  is  used  the  fireman  is 
not  required  to  throw  the  coal  at  all. 
With  the  coal  conveyor  in  service  the 
labor  of  raising  the  coal  into  the  hop- 
per will  be  entirely  dispensed  with  and 
the  work  of  the  fireman  becomes  simply 
that  of  an  expert  in  charge  of  an  efS- 
cient   machine. 

"Saving  in  Repairs  to  Fire  Box. — 
There  is  no  doubt  but  that  with  the 
stoker  in  use  very  much  less  trouble 
with  leaky  flues  will  be  found  on  ac- 
count of  maintaining  a  more  even  heat 
in  the  fire  box.  The  sheets  of  the  fire 
box  will  last  longer  for  the  same  reason. 
It  has  been  proved  that  corrugation  in 
fire  boxes  is  due  largely  to  the  changes 
in   the   temperature   in  the   fire   boxes." 

The  stoker  referred  to  was  the  Day- 
Kincaid,  which  has  been  before  the  pub- 
lic for  about  three  years,  but  had  failed 
to  gain  popularity  principally  because  it 
was  not  in  the  hands  of  people  with  the 
ability  or  means  for  pushing  it  into  the 
good  graces  of  railway  men.  A  few 
months  ago  an  influential  company, 
known  as  the  Victor  Stoker  Company, 
was  organized  to  promote  the  introduc- 
tion of  automatic  stokers  for  locomotives 
and  steamships;  and  the  indications  are 
that  the  capitalists  interested  in  this  com- 
pany will  succeed  in  a  few  years  in  mak- 
ing the  automatic  stoker  as  regular  an 
attachment  on  locomotives  as  the  driver 
brake  or  the  injector  is  to-day. 

The  history  of  the  introduction  of  im- 
proved appliances  upon  railroad  rolling 
stock  informs  us  that  such  appliances 
as  injectors,  efficient  safety  valves, 
air  brakes,  sight  feed  lubricators 
and  other  devices  now  considered 
essential  for  safety  and  comfort, 
were  not  introduced  in  the  first  in- 
stance because  railroad  officials  approved 


of  them,  but  because  enterprising  makers 
perceived  that  the  improvements  were 
necessary  and  by  energetic  advocacy 
brought  the  people  in  charge  of  railway 
rolling  stock  to  that  way  of  thinking. 
It  was  a  case  of  supply  creating  a  de- 
mand. 

The  automatic  stoker  is  going  to  pass 
through  experiences  similar  to  that  un- 
dergone by  most  of  the  devices  mention- 
ed. For  the  last  three  years  railway 
officials  have  been  invited  to  patronize 
the  stoker  and  some  of  them  agreed 
to  give  it  a  trial.  But  there  was  no 
strong  influence  behind  it  to  demand  a 
fair  trial  with  favorable  usage,  the  kind 
of  benevolent  encouragement  that 
brought  other  novel  devices  safely  out 
of  their  swaddling  clothes;  and  so  minor 
defects  were  magnified  into  impractica- 
ble weaknesses  and  the  apparatus  was 
thrown  aside  without  proper  tests  or 
trials. 

The  Victor  Stoker  Company  are  in 
a  position  to  change  all  this,  and  they 
have  inaugurated  a  policy  which  is 
bound  to  have  their  automatic  stokers 
judged  on  their  merits.  If  the  stoker 
permanently  fails  it  will  be  because  it 
lacks  the  essential  elements  of  practica- 
bility. The  company  have  received  per- 
mission to  equip  with  the  stoker  all  the 
passenger  engines  on  the  Cincinnati- 
Indianapolis  division  of  the  Big  Four 
System,  and  they  now  have  seven  of  them 
in  use,  some  of  them  having  fed  fire 
boxes  with  coal  during  the  fiercest  weath- 
er of  the  past  winter. 

During  a  recent  visit  to  Cincinnati  I 
was  invited  to  ride  on  an  engine 
equipped  with  one  of  these  stokers, 
when  it  was  hauling  a  passenger  train 
from  Cincinnati  to  Indianapolis,  and  I 
was  glad  to  accept  the  invitation  that  I 
might  judge  for  myself  the  efficiency  or 
otherwise  of  the  stoker.  Having  fired  lo- 
comotive fire  boxes,  marine  furnaces  and 
nearly  all  other  kinds  of  furnaces  in  my 
time,  I  can  tell  from  ^my  own  personal 
observation  the  success  or  defects  of  fir- 
ing by  hand  or  by  machine. 

The  engine  assigned  to  the  train  was  of 
the  Atlantic  type  with  a  wide  fire  box, 
illustrated  in  Railway  and  Locomotive 
Engineering  of  December,  1902,  and  also 
shown  in  the  book,  "Twentieth  Century 
Locomotives." 

As  this  engine  was  backing  to 
the  train  it  jumped  the  track  owing 
to  a  broken  switch  rod,  and  another  en- 
gine had  to  be  got  ready  hurriedly  to 
take  out  the  train.  The  emergency  sub- 
stitute was  an  ordinary  eight-wheeler, 
known  as  the  Garstang  type,  an  excel- 
lent engine  for  its  size,  but  deficient  in 
power  for  the  train  to  be  hauled,  which 
is  known  as  the  White  City  Special. 
The  engine.  No.  191,  has  cylinders 
i8'/2X24  ins.,  driving  wheels  68  ins.  di- 
ameter, a  long  fire  box  set  above  the 
frames,   giving  28  sq.   ft.   of  grate   area, 


and  138  sq.  ft.  of  heating  surface,  the 
boiler  providing  1,587.6  sq.  ft.  surface,  a 
total   heating  surface  of   1,725.6  sq  ft. 

When  this  engine  was  backed  to  the 
train  the  fireman  was  operating  the 
stoker  at  is  full  capacity,  getting  in  a 
fire  heavy  enough  for  starting.  The 
blower  was  kept  hard  at  work  convert- 
ing the  heavy  charge  of  coal  into  fire. 
The  engineer  was  hurriedly  oiling 
round,  and  there  was  a  general  air  of 
bustle  and  excitement,  so  frequently 
seen  when  a  locomotive  has  to  be  pre- 
pared hurriedly  to  take  out  an  im- 
portant train.  When  the  signal  to  start 
was  given,  however,  both  engineer  and 
fireman  settled  down  calmly  to  their 
work  and  the  engine  performed  as  well 
as  if  full  time  had  been  spent  in  getting 
it  ready.  The  steam  pressure  carried 
was  180  lbs.,  and  the  gauge  pointer  sel- 
dom dropped  below  that  figure.  The 
fireman  seemed  strange  to  the  stoker, 
and  as  far  as  I  could  make  out,  experi- 
mented to  see  in  what  way  it  would 
work  most  efficiently.  At  such  times 
the  steam  would  fall  ten  or  twenty 
pounds,  but  on  some  other  change  be- 
ing made  the  steam  would  rise  very 
quickly.  All  the  fireman  did  was  to 
keep  the  hopper  of  the  stoker  charged 
with  coal  and  regulate  the  feeding 
mechanism,  which  appeared  to  be  easily 
done.  With  the  exception  of  a  few  un- 
important fluctuations  the  boiler  steamed 
parfectly  while  doing  very  hard  work. 

The  fireman,  of  course,  kept  watch- 
ing the  fire  and  regulated  the  fuel  feed- 
ing mechanism  to  maintain  what  he  con- 
sidered the  proper  depth  of  fire  and  to 
keep  the  fuel  evenly  over  the  grates. 

The  train  consisted  of  five  heavy  cars, 
one  of  them  a  parlor  and  one  sleeper. 
The  distance  from  Cincinnati  to  Indian- 
apolis is  III  miles  and  the  schedule  time 
is  two  hours  and  forty-five  minutes,  in- 
cluding the  time  taken  to  make  three 
stops.  That  makes  the  average  run- 
ning time  about  45  miles  an  hour,  but 
on  the  day  this  run  was  made  the  train 
started  17  minutes  late,  which  was  all 
made  up,  raising  the  runnning  time  to 
about  50  miles  an  hour,  which  called 
for  very  effective  work  from  an  185^x24 
in.  engine. 

Since  observing  the  performance  of 
the  stoker  on  that  run  I  have  learned 
that  one  of  the  4-4-2  engines  equipped 
with  the  stoker  had,  in  the  month  of 
March,  run  7,325  miles  in  passenger 
train  service  with  but  one  removal  of 
the  stoker,  which  was  done  owing  to  a 
faulty  lubricator. 

The  men  in  charge  of  the  mechanical 
department  are  doing  their  cordial  best 
to  give  the  stoker  a  fair  trial.  Many 
devices  applied  to  locomotives  have  fail- 
ed for  want  of  proper  attention  from  the 
men  attending  to  effecting  repairs.  A 
machinist  with  no  knowledge  of  the  de- 
vice would  be  sent  to  repair  an  air  pump- 
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or  injector  that  was  not  working  prop- 
erly and  he  would  fail  to  locate  and 
remedy  the  source  of  trouble;  on  that 
account  there  was  much  unnecessary 
harassment  experienced  with  these  de- 
vices in  the  early  periods  of  their  intro- 
duction and  they  never  gave  entire  sat- 
isfaction until  men  who  were  experts 
on  the  mechanism  were  put  in  charge. 

The  men  promoting  the  Victor  Stoker 
are  not  going  to  have  their  device  con- 
demned for  want  of  proper  care  in 
handling  and  in  maintenance.  They  have 
had  one  of  the  brightest  firemen  on  the 
road  assigned  the  duty  of  instructing 
others  on  the  handling  of  the  apparatus 
on  the  engine;  and  they  have  obtained 
the  services  of  one  of  the  most  intelli- 
gent and  skilful  machinists  in  the  shops 
to  attend  to  the  repairs. 

Several  changes  have  been  made  on 
the  stoker  since  it  was  first  brought  out, 
and  other  improvements  will,  no  doubt, 
be  suggested  by  experience  with  the 
apparatus.  It  consists  essentially  of  an 
oblong  iron  hopper  for  holding  the  coal 
and  a  plunger  for  projecting  the  fuel 
into  the  fire  box.  The  hopper  is  pro- 
vided with  a  revolving  worm  for  carry- 
ing the  fuel  forward  which  seems  to  be 
a  superfluity  as  the  vibration  of  the  en- 
gine does  all  the  carrying  needed.  In 
the  first  stokers  used  the  steam  cylinder 
used  for  actuating  the  plunger  was  lo- 
cated beneath  the  Iiopper,  but  in  those 
of  recent  make  it  is  set  vertically  near 
the  boiler  head,  when  it  is  away  from  the 
dirt  that  lands  on  the  footplate. 

A  proposal  which  does  not  strike  me 
favorably  has  been  made  to  provide  a 
special  fire  door  beneath  the  ordinary 
door,  and  another  suggestion  is  to  en- 
large the  existing  door  so  that  fire 
cleaning  irons  can  be  used  without  re- 
moving the  stoker.  When  the  stoker 
is  operated  skilfully  an  even  fairly 
light  fire  is  carried  which  does  not  call 
for  much  cleaning.  It  is  very  common 
to  make  the  round  trip  from  Cincinnati 
to  Indianapolis  and  back  without  clean- 
ing the  fire,  and  they  have  a  record  of 
one  engine  running  over  900  miles  haul- 
ing heavy  passenger  trains  without  the 
fire  being  cleaned.  Of  course,  they  burn 
exceptionally  good  coal  on  that  part  of 
the   Big   Four   System. 


We  receive  clippings  from  a  concern 
that  makes  a  specialty  of  supplying 
items  of  published  nevk'S.  What  we 
call  for  is  news  relating  to  railway  ma- 
chinery, but  the  line  is  not  very  closely 
drawn.  When  news  is  scarce,  items  re- 
lating to  railroad  accidents  are  sent  us, 
and  curiously  enough  nearly  all  the  ac- 
cidents described  have  happened  on  tha 
New  York,  New  Haven  &  Hartford 
system.  We  do  not  suppose  that  the 
this  road  has  more  accidents  than  its 
neighbors,  but  the  newsgatherers  take 
delight    in   telling   about   its   accidents. 


Railroading  in  South  Africa. 

BY  GEORGE  E.   WALSH. 

The  development  of  South  Africa 
since  the  Boer  war  has  been  chiefly  along 
the  lines  of  the  railroads,  and  railroad 
buildinghas  been  coextensive  with  the  de- 
velopment and  colonization  of  the  most 
fertile  parts  of  the  country.  To  a  cer- 
tain extent  there  has  been  an  intense 
rivalry  between  France,  Germany,  Eng- 
land and  other  European  colonizing  pow- 
ers in  constructing  railroad  lines  in  their 
respective  territories  in  Africa.  Realiz- 
ing the  vast  riches  and  resources  of  the 
country,  and  conscious  of  the  fact  that 
these  could  only  be  developed  and  uti- 
lized by  building  railroads,  the  diflferent 
powers  have  been  engaged  in  an  inter- 
national railroad  building  race  in  the 
Black  Continent  that  has  completely 
transformed  the  face  of  the  land.     From 


portation  purposes.  Several  times  stage 
lines  were  established  in  populous  parts 
of  South  Africa  to  accommodate  the 
trafTic,  but  the  horses  were  killed  off  by 
the  tsetse  flies  until  the  whole  enterprise 
had  to  be  abandoned.  Mules  and  other 
beasts  of  burden  were  tried  with  similar 
results.  The  only  horse,  camel  or  mule 
that  proved  absolutely  immune  to  the 
bite  of  tsetse  fly  was  the  locomotive,  and. 
as  far  as  heard  from,  the  automobile  en- 
joys similar  immunity  from  this  terrible 
flea  bite. 

So  the  steam  locomotive  is  rapidly 
making  its  way  throughout  the  heart  of 
Africa,  penetrating  the  inland  districts, 
connecting  the  gold  and  diamond  mines 
with  Cape  Town,  and  crossing  the  great 
tropical  belt  of  middle  Africa,  and  even 
following  the  footsteps  of  Stanley  and 
Dr.    Livingstone   in   the   lake   rerjion.      It 
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9,000  miles  of  railroad  to  nearly  15,000 
within  five  years  is  a  high  record  in  a 
pioneer,  uncivilized,  and  half-explored 
country  that  stands  almost  alone  in  his- 
tory. 

Africa  is  pre-eminently  the  land  of  the 
strange  and  unexpected.  Its  jungles  are 
filled  with  the  greatest  array  of  wild,  sav- 
age animals ;  its  forests  and  plains  peo- 
pled with  black  races  which  have  been 
almost  continually  at  war  among  them- 
selves or  with  the  pioneer  whites  in  the 
past ;  its  streams  and  great  inland  seas 
have  yielded  swarms  of  strange  fish  and 
amphibious  animals ;  while  its  deserts, 
woods  and  swamps  have  teemed  with 
multitudes  of  flies  and  insects  that  made 
life  miserable  to  man  and  beast. 

The  tsetse  fly  has  rendered  horseflesh 
an  expensive  luxury,  and  practically  lim- 
ited   the   value   of   this   beast   for   trans- 


will  only  be  a  few  decades  before  ex- 
cursions to  Stanley's  '"Heart  of  Africa" 
will  be  running,  and  popular  "one-fare" 
trips  to  Dr.  Livingstone's  tomb.  The 
diamond  fields  of  South  Africa,  no  less 
than  its  gold  regions,  will  attract  the  in- 
quisitive excursionists,  and  special  trains 
will  wind  up  the  Zambesi  or  cross  the 
edge  of  the  great  desert  of  Sahara. 

Railroad  building  in  Africa  has  the 
unique  distinction  01  affording  direct 
comparisons  between  the  work  of 
different  nations.  The  French  and 
German  engineers  often  toil  away 
on  roads  that  close  together  at  some 
neutral  point,  while  English  and  Ameri- 
can railroad  builders  survey  parallel  lines 
intended  to  open  up  heretofore  inaccessi- 
ble regions.  The  English  have  by  far 
the  greatest  number  of  miles  of  rail- 
roads in  Africa,  either  completed  or  pro- 
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jected,  and  as  American  engineers  have 
made  their  influences  felt  in  EngUsh  rail- 
road circles,  it  may  be  said  that  Ameri- 
can roads  have  found  their  way  into  Af- 
rica. The  French  colonies  have  nearly  a 
thousand  miles  of  new  railroads  in  their 
territories,  and  as  many  more  in  the 
course  of  construction,  while  the  Eng- 
lish colonies  boast  of  some  1,800  miles 
of  new  roads  and  about  400  miles  pro- 
jected. The  German  colonies  are  still 
behind  the  Portuguese  in  the  extent  of 
their  railroad  lines,  while  the  Anglo- 
Egyptian-Sudan  roads  number  nearly 
800  miles  completed  or  in  the  course  of 
construction. 

One  of  the  chief  features  of  railroad 
building  in  Africa  to-day  is  that  the  work 
is  carried  on  mostly  in  the  wilds  of  the 
unsettled  regions,  and  not  in  the  north- 
ern   settled   lands    of   Tunis.    Egypt.    .M- 


most     inopportune     moments     to     over- 
whelm the  laborers. 

Fortunately,  white  men  can  organize 
and  direct  the  railroad  work,  and  native 
blacks  can  frequently  be  depended  upon 
to  do  the  hard  work.  Without  the  lat- 
ter the  Beira  Railroad  or  the  Uganda 
road  could  never  have  been  constructed. 
Both  of  these  pass  through  dangerous 
climates  and  encountered  great  natural 
obstacles.  The  Beira-Minini  Railroad  is 
220  miles  long  and  passes  through  a  hot, 
miasmatic  climate  which  made  work  on 
it  almost  beyond  comparison.  Many  a 
brave  engineer  and  workman  laid  down 
his  life  for  its  existence,  and  to-day  trains 
run  through  a  region  which  formerly 
none  except  the  hardy  explorer  and 
miner  passed.  By  means  of  this  road  the 
gold  fields  of  the  interior  are  directly 
connected  with  the  port  of  Beira.  and  the 
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geria  or  in  Cape  Colony  and  Natal.  The 
railroad  builders  have  begun  the  stu- 
pendous task  of  opening  up  tropical  and 
central  Africa,  which  for  a  century  has 
defied  the  efforts  of  explorers  and  colon- 
izers. 

There  is  no  more  interesting  problem 
offered  to-day  for  pioneer  railroad  en- 
gineers than  the  opening  up  of  the  Dark 
Continent.  The  tropical  belt  is  the  most 
unhealthy  and  difficult  region  of  the 
world  for  workmen  to  toil  in.  Besides 
flies  and  insects  whose  bite  is  either^ 
fatal  or  threatening  to  the  welfare  of 
man  or  beast,  the  savage  tribes  and  nu- 
merous wild  animals  contest  nearly  every 
mile  of  road  that  is  pushed  into  the  in- 
terior. Tropical  rains  of  an  extraordi- 
nary character  interfere  with  the  work- 
men and  desert  sandstorms  sweep  up  at 


land    is    being   rapidly   developed   on   all 
sides. 

The  famous  slogan  of  "The  Cape  to 
Cairo  Railroad"  is  rapidly  being  brought 
to  a  definite  point,  and  railroad  builders 
expect  to  see  this  dream  realized  within 
the  present  decade.  Then  the  terrors 
of  interior  tropical  Africa  will  be  con- 
quered, and  excursionists  may  travel 
over  regions  made  famous  by  Living- 
stone, Stanley  and  DuChallau.  Already 
trains  run  from  Cape  Town  to  the  great 
falls  of  the  Zambesi.  This  is  1,644  miles 
north  of  Cape  Town.  This  wonderful 
region,  rich  in  the  beauty  of  landscape 
and  natural  products,  and  valuable  from 
an  historical  point,  has  already  become 
a  sort  of  central  meeting  point  between 
the  north  and  south  of  Africa.  By  avail- 
ing themselves  of  the   steamboats   which 


traverse  the  Nile,  passengers  can  pass 
straight  through  the  Dark  Continent 
lengthwise. 

Famous  Timbuctu,  which  two  decades 
ago  was  never  visited  by  white  men,  and 
which  was  as  hostile  to  strangers  as 
Thibet  is  to-day,  has  been  robbed  of  its 
terrors  by  the  railroad  builders,  who  now 
carry  the  soldiers  and  products  of  France 
directly  to  the  natives  by  rail  and  steam- 
boat. Under  French  military  protection, 
excursionists  can  to-day  go  up  the  Sene- 
gal river  as  far  as  Kayes,  and  then  take 
the  railroad  to  Bamako  on  the  Niger, 
traversing  altogether  some  345  miles  by 
rail. 

The  Mombasa-Victoria  Nyanza  road 
is  some  584  miles  in  length,  and  it  passes 
through  the  most  picturesque  country  in 
the  world,  enabling  passengers  to  pass 
directly  from  the  Indian  ocean  to  the 
famous  Victoria  Nyanza  falls.  It  is 
hardly  conceivable  that  within  the  pres- 
ent generation,  or,  rather,  decade,  the 
Dark  Continent  has  been  so  generally 
tamed  and  civilized  by  the  railroad.  The 
steam  whistle  is  heard  to-day  almost 
daily  where  a  score  of  years  ago  imagi- 
native stories  peopled  the  land  with 
strange  dwarfs,  fierce  African  tribes, 
strange  wild  beasts  and  insects  and  dis- 
eases which  killed  oflf  nearly  every  ex- 
ploration party  that  ventured  inland. 
Ii^ven  the  Sahara  desert  is  not  held  sac- 
red by  the  modern  railroad  builders.  The 
edge  of  the  desert  has  been  cut  ofif  by 
at  least  one  line,  and  others  are  projected 
to  cross  it  in  several  places.  Within  an- 
other decade  the  usefulness  of  the  camel 
will  be  largely  restricted.  The  steam 
roads  will  carfy  the  freight  and  passen- 
t;ers  across  the  desert  which  heretofore 
liave  depended  entirely  upon  the  camels 
lor  transportation. 

The  cost  of  transportation  of  freight 
in  Africa  before  the  roads  were  construc- 
ted was  almost  prohibitive,  and  no  actual 
development  of  even  the  gold  mines 
could  be  made  far  from  the  interior.  The 
common  cost  of  freight  transportation 
in  those  days  "amounted  to  about  $100  per 
ton  for  each  hundred  miles.  To-day  the 
cost  of  transportation  over  the  same 
routes  runs  from  $15  to  $20  per  ton  for 
each  hundred  miles,  a  high  rate,  it  is 
true,  but  so  much  less  compared  with 
former  cost  that  miners  and  tillers  of 
the  soil  look  upon  it  as  a  godsend.  The 
loss  in  transportation  is  so  much  less 
also  that  this  difference  is  further  em- 
phasized. Formerly  transportation 
parties  were  attacked  by  savages,  wild 
animals  or  disease  so  that  half  or  all 
their  valuables  were  frequently  abandon- 
ed somewhere  on  the  route.  Mining  ma- 
chinery left  for  any  length  of  time  in 
the  forests  or  along  the  low,  sluggish 
water-courses  would  soon  rust  and  de- 
cay past  recovery. 

As  many  of  the  railroads  in  interior 
Africa   are   of  the    narrow    gauge     type. 
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travel  is  iialurally  slow  and  somewhat 
primitive,  but  the  passengers  traveling 
through  the  region  for  the  first  time 
never  count  this  as  a  serious  drawback. 
There  is  too  much  to  see  to  make  a 
quick  transit  of  the  continent  desirable. 


tacle  of  international  bridge  and  railroad  rica,   whether   it  is  the  German,   French, 

l)uilding,  with  the  engineers  utilizing  the  Italian,   Portuguese  or  English  colonies. 

products  and  inventions  of  every  country.  Without  actually  possessing  any  colonies 

The  iron  and  steel  bridges  of  American  in  Africa,  American  genius  and  skill  are 

design   and   construction   are  quite  note-  fjuietly  irapressing  upon  the  country  the 

worthy  and  [heir  appearance  in  that  out-  progress   of   the    Western    Continent. 


ACCIDENT 


TO    KNGINE    OF    CAPE     MAII, 
KAN     DOWN     GRADE    AND 


The  scenery  is  beyond  compare — primi- 
tive, picturesque,  gigantic  and  unique. 
From  the  car  windows,  crouching  lions, 
huge  crocodiles  basking  in  the  sun  and 
wild  elephants  and  hippopotamuses  may 
occasionally  be  seen  in  their  natural  en- 
vironments. Under  such  circumstances 
who  would  care  for  rapid  transit? 

It  is  generally  predicted  by  railroad 
experts  that  Africa  within  a  few  years 
will  have  at  least  25,000  miles  of  railroad, 
and  the  whole  country  will  rapidly  de- 
velop under  the  hand  of  the  white  pio- 
neers. Roads  are  ueing  mapped  out  in 
all  directions,  and  there  is  scarcely  an 
important  part  of  the  land  that  has  not 
attracted  the  eye  of  shrewd  engineers 
and  capitalists.  While  many  of  these 
roads  on  paper  may  never  be  built,  or 
if  started  they  may  be  later  abandoned, 
it  is  quite  certain  that  others  will  spring 
up  to  take  their  place. 

The  struggle  for  supremacy  in  railroad 
building  in  Africa  will  never  repeat  the 
costly  experiments  made  in  developing 
this  country  by  constructing  needless 
parallel  lines.  The  great  size  of  the 
country,  and  its  vast  resources,  make  it 
imperative  that  every  road  built  should 
be  profitable  by  controlling  the  traffic  of 
an  exclusive  territory.  The  engineers  in 
constructing  the  bridges,  tunnels  and 
other  important  equipments  of  the  new- 
roads  are  availing  themselves  of  the  best 
machinery  known  in  the  world.  To  a 
certain  extent  Africa  presents  the   spec- 


TRAIN,     SOUTH     AFRICA.       CAR    UV    RAILS 
COLLIDED     WITH     TRAIN. 

of-the-way  corner  of  the  world  is  prac- 
tical testimony  to  our  skill  and  ingenuity 
in  this  direction.  A  number  of  Ameri- 
can engines  and  cars  are  likewise  run- 
ning   regularly     on    the     African     roads. 


How  Are  the  Mighty  Fallen! 

As  a  balla.^t  train  on  the  C.  P.  R.  was 
working  at  Vancouver,  B.  C,  it  was 
suddenly  left  minus  its  locomotive.  The 
engine  had  pulled  a  train  of  loaded  flat 
ears  on  to  an  embankment  near  the  city 
and  was  standing  there  quietly  supplying 
steam  to  the  busy  ballast  unloader, 
which  was  one  of  the  Lidgerwood  type, 
when  all  at  once  the  ground  gave  way 
under  the  locomotive,  and  as  if  volun- 
teering to  assist  in  filling  in  the  hole, 
the  big  engine  plunged  down  about  ten 
feet. 

l'"ortuiiately  no  one  was  hurt,  as  the 
engineer  and  fireman  jumped  when  they 
felt  the  teinporary  track  begin  to  give. 
The  tender  followed,  but  neither  the 
ballast  unloader  nor  any  of  the  <ars 
were  moved,  as  one  of  the  couplers  at 
the  front  "let  go"  in  time.  The  ballast 
unloader.  when  supplied  with  steam 
from  another  engine,  gallantly  attempted 
to  pull  the  fallen  monster  out  of  the 
hole,  but  without  avail.  It,  however, 
broke  its  cable  and  dainaged  one  of  its 
pulley  blocks  as  an  evidence  of  good 
faith,  after  which  the  prosaic  wrecking 
gang  were  called  in  and  put  things  to 
rights.  

Lassoed  In  His  Engine  Cab. 
.Attempting  to   lasso   a   locomotive,   a 
Downingtown    (Pa.)   boy   nearly   caused 


INCIDENT     IN     SOLTH     -AFRICAN     \V.\R.        RAIL     REMOVED     FROM     TR.^CK. 

American  engineers  and  railroad  con-  the  death  of  a  fireman  on  the  engine. 
structors  are  among  the  working  gangs  The  lad  was  in  charge  of  a  switch  on 
of  nearly  every  pioneer  company  in  Af-      a   bridge   130   feet  above   ground,   which 
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is  being  built  for  the  low-grade  freight 
line.  He  had  been  practicing  with  the 
rope  and  thought  it  would  be  sport  to 
catch  some  projection  of  the  locomotive. 
He  fastened  one  end  of  the  rope  to  a 
beam,  and  as  the  engine  passed  cast 
the   loop   at   it.     Just   then   the   fireman 


situation.  The  majority  of  the  people 
are  finding  other  employment  for  the 
money  they  used  to  spend  in  public 
houses.  Outdoor  recreation  and  excur- 
sions are  becoming  more  popular." 

It  is  not  to  be  doubted  that  this  change 
has  largely,  if  not  entirely,  been  brought 


heavy  timber  beds.     The  pistons  have  a 
travel  of  seven  feet. 

The  whole  apparatlis  is  designed  on  the 
same  principle  as  the  recoil  mechanism 
of  a  gun.  The  cylinders  are  filled  full  of 
oil  and  as  the  pistons  are  forced  from 
the  back  to  the  front  of  the  cylinders 
in  the  act  of  stopping  a  train,  the  oil 
flows  out  through  a  by-pass  valve  from 
in  front  of  the  advancing  pistons  and 
Hows  in  behind  them.  A  train  of  400 
tons  when  moving  10  miles  per  hour 
was  stopped  by  these  hydraulic  train 
buffers.  

Russian  Women  as  Railroad 
Employees. 

The  number  of  women  working  on 
Russian  railways  is  gradually  increasing. 
.\ccording  to  the  latest  returns  there 
are  now  employed  on  the  twenty-five 
Russian  state  railways  about  22,000  wom- 
en as  gatekeepers,  clerks,  telegraph 
operators,  etc.  The  average  wage  varies 
from  130  to  135  rubles  yearly,  $65  to  $70. 
The  women  clerks  receive  on  an  average 
from  450  rubles  to  460  rubles,  or  about 
S230  per  year,  while  the  women  attend- 
ants at  stations  are  paid  only  40  rubles, 
or  about  $19.50  a  year  in  addition  to  free 
lodging  and  a  few  extras. 


R.\II.RO.\D     TANK.       D.^MAGED     AS    AN     ACT     OF     WAR. 


about  by  the  railway  companies  provid- 
ing not  only  cheap,  but  attractive  excur- 
sions, and  that  these  have  been  exten- 
sively patronized. 


Hydraulic   Train   Stop. 
The    Caledonian   Railway   of    Scotland 
have  in  one  of  their  terminal  stations  a 


Producer   Gas. 

We  often  see  the  word  Producer  Gas 
used  in  connection  with  heating  and  fur- 
nace work.  The  gas  is  generated  by  pass- 
ing a  mixture  of  air  and  steam  through 
a  glowing  bed  of  fuel  in  a  closed  cham- 
ber which  is  called  a  producer.  The  fixed 
gases  of  the  fu^  are  drawn  ofif  with  the 
air  and  steam.  When  used  for  furnace 
work  the  hot  gas  is  conducted  directly 
to  where  it  is  burned,  but.  when  it  is  de- 
sired to  use  it  in  gas  engines  or  pass  it 


leaned  from  the  cab  and  the  noose  set- 
tled about  his  shoulders,  so  that  he  was 
drawn  out  until  only  his  legs  remain- 
ed, when  the  rope  broke  and  released 
him. 

Grades  on  the  Grand  Trunk  Pacific. 
The  G.  T.  P.,  being  the  latest  trans- 
continental project,  one  would  expect 
it  to  be  a  great  improvement  in  the  mat- 
ter of  grades  over  any  previously  built 
line.  The  heaviest  grade  on  the  Can- 
adian Pacific  is  that  through  the  Kick- 
ing Horse  Pass;  it  is  4J/2  per  cent.,  or  in 
other  words  the  rise  is  about  250  ft.  per 
mile.  The  usual  grade  through  the 
mountains  is  2  per  cent.,  or  about  103 
ft.  to  the  mile.  The  maximum  grade  on 
the  G.  T.  P.  in  the  mountain  district 
will  be  1 5^  per  cent.,  or  about  78  ft. 
per  mile.         . 

Railways  as  Temperance  Workers. 

.\t  the  end  of  the  last  fiscal  year  the 
British  government,  although  showing  a 
surplus  in  the  treasury,  found  on  ana- 
lyzing the  items  of  revenue  that  the  re- 
ceipts from  the  .tax  on  beer  and  spirits 
were  very  much  less  than  in  any  of  the 
preceding     fifteen     years.      Mr.     Austin 

Chamberlain,  chancellor  of  the  ex-  pair  of  hydraulic  bufifcrs  which  are  in-  through  burners,  the  gas  has  to  be  cooled 
chequer,  in  commenting  on  the  fact  in  tended  to  act  as  stop  blocks  at  the  "end  and,  if  one  may  so  say,  it  must  be 
Parliament  said,  "the  habits  of  the  peo-  of  track."  The  buffers  are  on  the  end  cleaned.  Producer  gas  is  high  in  calorific 
pie  are  changing,  and  this  must  be  taken  of  long  piston  rods,  which  pass  into  cy-  value,  there  being  about  140  British 
into  account  in  considering  the  financial     linders    which    are     securely    bolted    to     Thermal  Units  in  every  cubic  foot. 


VAAI,    RIVER    BRIDGE.      CENTEK    SPAN    THROWN    LOWN    DURING    THE    BOER    WAR. 
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General  Correspondence. 


The  Care  of  the  Boiler. 

Editor: 

The  life  of  the  locomotive  boiler  de- 
pends largely  on  the  methods  prac- 
ticed by  the  cnginemen;  when  these 
men  work  together  and  make  studied 
eflfort  to  give  the  very  best  effort  that 
conditions  will  permit,  the  life  of  the 
boiler  can  be   extended. 

When  time  saved  in  freight  transit, 
use  of  motive  power  and  expense  are 
considered,  tlie  prolonging  of  the  life 
of  the  boiler  is  a  matter  of  the  great- 
est importance  in  locomotive  manage- 
ment. 

In  my  article  on  the  use  of  both  in- 
jectors, April  number,  I  desired  to  con- 
vey the  idea  that  both  injectors  should 
be  kept  in  service,  not  only  for  the 
good  of  the  boiler,  but  as  a  matter  of 
convenience.  When  the  injector  is  out 
of  commission  on  the  engineer's  side 
of  the  locomotive  and  the  fireman 
should  have  occasion  to  be  away  for  a 
time,  it  requires  effort  on  the  part  of 
the  engineer  to  get  out  of  a  comfort- 
able position  on  his  seat  box  to  go 
across  the  cab  to  work  the  opposite  in- 
jector, and  unless  the  engineer  is  con- 
tinually trying  to  give  good  service,  it's 
"dollars  to  doughnuts"  that  steam  is 
wasted  through  pop  valves  and  water 
level  allowed  to  go  lower  than  it 
should. 

The  enginemen  who  do  not  consider 
it  an  effort  to  try  to  keep  steam  from 
wasting  via  the  pop  valves,  and  con- 
sider it  one  of  the  most  important  parts 
of  their  duties  to  keep  the  water  level 
where  it  should  be  kept,  and  a  close, 
constant  watch  of  their  fire,  are  the 
men  who  are  prolonging  the  life  of  the 
boiler. 

In  switching  service  around  yards, 
or  at  the  various  stations  along  the 
line,  or  when  waiting  on  sidings,  if 
united  effort  is  the  rule  instead  of  the 
exception,  good  results  are  bound  to 
be  obtained. 

Where  the  engineer  and  fireman  are 
both  making  it  an  important  part  of 
their  business  to  prevent  low  water, 
and  a  low  fire  at  one  and  the  same 
time  these  men  have  their  engine  in 
condition  to  leave  a  station  on  short 
notice,  whereas  the  crew  that  is  negli- 
gent in  these  matters  not  only  work 
damage  to  the  life  of  the  boiler  but  fail 
to  make  a  good  showing  in  the  time 
consumed  in  getting  over  the  road. 

The  enginemen  who  neglect  this  im- 
portant part  of  their  duties  must  wait 
before  pulling  out  to  get  their  steam 
and   water,   or   if   they   leave    on    short 


notice  the  fire  must  be  built  up  at  a 
time  when  engine  is  laboring  hard,  and 
at  a  time  when  the  highest  fire  box 
temperature  is  needed;  adding  to  this 
condition  the  fact  that  water  is  down 
and  must  be  replaced  before  fire  box 
conditions  are  right  and  you  have  one 
of  the  causes  for  poor  boiler  service; 
good  boiler  conditions  cannot  be  main- 
tained where  it  is  the  rule  instead  of 
the  exception  to  neglect  fire  and  water 
while  doing  station  duty. 

Where  engines  are  not  steaming  free- 
ly, and  water  must  be  traded  for  steam, 
and  water  in  consequence  gets  down 
while  pulling  train  between  stations, 
it  becomes  necessary,  should  the  sta- 
tion stop  be  one  for  water,  or  orders, 
to  use  both  injectors,  in  a  case  of  this 
kind  it  is  a  time  saver  and  a  convenience 
to  have  both  injectors  in  commission. 

In  riding  on  engines  with  various 
engine  crews  I  have  found  a  decided 
amount  of  lack  of  knowledge  as  to  the 
manner  of  handling  their  engines  when 
steaming  badly,  and  it  becomes  a  ne- 
cessity to  allow  water  level  to  go  lower 
than  it  should;  these  crews  after  shut- 
ting off  steam  put  on-one  or  both  injec- 
tors, and  unless  steam  accumulated 
rapidly,  the  blower  would  be  brought 
into  service,  but  whether  blower  was 
used  or  not  it  seemed  to  be  the  prac- 
tice with  these  crews  to  neglect  proper 
attention  to  their  fire  box  conditions, 
if  engine  pops  lifted  blower  would  be 
shut  off,  and  with  some  crews  dampers 
would  be  dropped  and  fire  box  door 
opened  a  little,  although  one  or  possi- 
bly both  injectors  were  working  full 
capacity. 

My  experience  has  been  that  a 
great  many  of  our  younger  engine- 
men  are  not  alive  to  the  necessities  of 
such  occasions;  I  am  thoroughly  con- 
vinced that  work  of  the  kind  described 
is  another  one  of  the  causes.  Engine- 
men  should  not,  where  stops  are  short 
and  injectors  are  working  full,  allow 
their  blower  to  be  closed,  but  on  the 
other  hand  should  endeavor  to  keep  up 
the  highest  fire  box  temperature  possi- 
ble regardless  of  the  amount  of  steam 
escaping  at  the  pops,  for  just  as  sure 
as  they  neglect  to  do  this  just  so  sure 
will  the}'  be  trading  water  for  steam 
again  before  they  get  out  of  sight  of 
the  station;  during  this  station  stop,  if 
it  is  for  water,  or  if  you  have  plenty 
of  water  in  the  tank,  I  have  found  it 
good  practice,  particularly  in  cold 
weather,  to  divert  steam  to  tank 
through  one  of  the  injectors,  should  one 
of  them  be  idle,  when  poping  could  not 


otherwise  be  prevented.  The  condition 
in  which  enginemen  leave  their  engines 
on  coal  dock  tracks  at  terminals  cuts 
considerable  figure  in  the  life  of  a 
boiler.  I  think  it  the  duty  of  the  engi- 
neer to  see  that  his  boiler  is  full  of 
water  before  he  leaves  engine,  all  that 
can  possibly  be  put  in  and  allow  the 
moving  of  the  engine,  particular  atten- 
tion should  be  given  to  the  condition 
of  the  fire  during  this  filling-up  pro- 
cess, and  effort  made  to  have  fire  box 
conditions  right  to  hold  fire  and  yet 
prevent  poping  until  such  time  as  the 
hostler  can  attend  to  the  engine.  I 
have  on  many  an  occasion  seen  the  in- 
jector working,  blower  in  service  and 
the  fire  being  knocked  out  all  at  the 
same  time.  No  railroad  company  need 
expect  long  boiler  service  where  the 
evils  mentioned  are  continually  in  evi- 
dence; more  education  is  needed  along 
these  lines;  carelessness  and  indiffer- 
ence will  not  make  records  for  the  en- 
ginemen who  neglect  important  duties. 
J.  W.  Reading. 
Crand  Rapids,  Mich. 


Modern  Passenger  Locomotives. 
Editor:  ■ 

The  failures  of  modern  locomotives 
to  fulfill  expectations  seems  to  be  pretty 
general.  There  appears  to  be  little  in- 
quiry into  the  cause,  however,  in  so  far 
as  one  can  learn  in  current  mechanical 
literature,  but  there  surely  must  be 
some  reason  for  it,  and  the  writer  be- 
lieves it  to  be  due  to  the  inefficiency 
of  steam  of  extremely  high  pressure  at 
short  cut  off.  An  engine  carrying  220 
pounds  steam  pressure  having  20x24- 
inch  cylinders  and  a  6-foot  wheel  repre- 
sents a  certain  amount  of  power;  that 
is,  starting  power.  It  does  not  follow 
that  this  engine,  taking  its  starting 
power  as  a  basis  of  calculation,  will  de- 
velop speed  in  a  ratio  parallel  to  that 
of  an  engine  carrying  but  140  pounds  of 
steam,  and  it  is  its  failure  to  do  so  that 
has  caused  disappointment.  Not  only 
that,  but  the  amount  of  water  and  fuel 
necessary  to  make  time  with  a  compara- 
tively slight  increase  of  tonnage  has 
occasioned  much  surprise  among  en- 
gineers running  engines  carrying  ex- 
tremely high  pressure. 

It  is  the  nature  of  steam  that  the 
more  rarified  the  more  sensitive  it  is  to 
the  cooling  influence  of  the  cylinders. 
This  influence  has  little  or  no  effect 
upon  the  starting  power,  when  the  steam 
supply  to  cylinders  is  backed  up  by 
direct  pressure  from  boiler,  but  at  short 
cut     off   the   expansive     energy    of   the 
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steam  is  not  so  effective  in  proportion 
at  220  pounds  as  at  140  pounds  or  less. 
The  writer  does  not  claim  140  pounds 
to  be  that  at  which  the  expansive  energy 
of  steam  is  most  effective.  It  may  be, 
and  is  most  likely  to  be,  some  lower 
pressure. 

The  reason  is  simply  a  matter  of  den- 
sity, or  heat  carrying  power.  Steam  at 
extremely  high  pressure  is  what  is 
usually  known  as  "good  dry  steam"  by 
engineers,  and  to  say  that  "good  dry 
steam"  must  necessarily  be  wastefully 
used,  is  a  bold  statement,  it  being  con- 
trary to  the  general  belief  on  that  sub- 
ject; but  we  have  practical  evidence  of 
the  fact  at  hand.  The  writer  does  not 
wish  to  be  understood  as  favoring  "wet" 
steam"  must  necessarily  be  wastefully 
density  necessary  to  retain  a  fair  degree 
of  heat,  so  that  when  the  cut  off  takes 
place  the  expansive  energy  of  the  con- 
fined steam  will  represent  a  reasonable 
proportion  of  power  which  is  not  the 
case  where  very  high  pressures  are  used. 

The  writer  has  had  some  experience 
in  conducting  steam  from  a  boiler  to  a 
distance  of  200  feet,  where  it  was  used 
in  a  process  of  manufacture  in  which  a 
dangerous  explosive  was  handled,  mak- 
ing it  necessary  to  have  the  boiler  some 
distance  from  it.  Steam  at  100  pounds 
pressure  was  conducted  through  ii/^- 
inch  pipe,  properly  lagged.  We  found 
that  the  temperature  of  the  steam  at 
the  end  of  200  feet  of  pipe  was  not  high 
enough.  We  superheated  it  after  leav- 
ing the  boiler  and  found  the  tempera- 
ture at  end  of  pipe  considerably  less 
than  before. 

We  all  know  that  air  discharged  frnm 
an  air  pump  hot  enough  to  make  the 
discharge  pipe  a  "cherry  red"  will  not 
heat  the  main  drum,  which  is  but  a  short 
distance  from  the  pump.  Air  lacks  the 
heat  carrying  quality  of  steam,  and 
readily  imparts  what  heat  it  does  carry 
to  the  absorbing  influence  of  any  cold 
surfaces  with  which  it  comes  in  contact. 
Highly  rarified  steam  will  do  the  same, 
though  in  lesser  degree,  when  it  comes 
in  contact  with  the  comparatively  cool 
surfaces  of  the  cylinders.  This  wasteful 
use  of  steam  at  high  pressure  is  proving 
a  serious  handicap  to  the  simple  engine, 
and  is  furnishing  good  evidence  that  we 
.  have  arrived  at  a  period  in  the  develop- 
ment of  the  locomotive  when  we  must 
pocket  our  prejudices  and  adopt  the 
compound  principle,  which,  in  spite  of 
its  failings  is  destined  by  sheer  force  of 
necessity  to  be  the  locomotive  of  the 
future  for  fast  passenger  service. 

T.   P.  Whel.\n. 


Engine  Struck  by  Lightning. 
Editor: 

Regarding  the  question  often  asked. 
Is  an  engine  liable  to  be  struck  by 
lightning?  I  may  .'ay  that  I  know  of  a 
case,  where  one  was  struck.     Engine  No. 


15  of  the  Eddy  type,  was  struck  by 
lightning  on  the  Chalton  grade,  on  the 
Boston  &  Albany  Railroad  while  pull- 
ing passenger.  Hub  Osgood  was  the  en- 
gineer and  he  was  stunned  by  the  shock 
and  fell  from  his  seat  to  the  footplate. 
His  fireman,  James  Flaherty,  got  part 
of  the  shock,  but  was  able  to  run  the 
engine  to  the  next  station,  where  help 
was    obtained. 

Robert  G.   Pattison. 
Afcrrick^  Ulass. 


ference  in  the  push  on  front  of  both 
pistons  and  also  on  the  back.  There  is 
the  area  of  the  piston  rods  to  be  de- 
ducted in  one  case  and  not  in  the  other, 
and   this   makes   quite   a    difference. 

J.    C.\LLIN. 

Kczrlslokc,  B.  C. 


A  Suggestion  to  the  Locomotive 
Builder. 

Fidilor: 

I  have  no  doubt  Mr.  Builder  is  now 
well  loaded  for  battle  if  he  should  hap- 
pen to  meet  Mr.  Kellog,  of  Bakersfield, 
Cal..  who  made  so  many  pointed  re- 
marks concerning  the  constructing  of  a 
locomotive. 

I  would  like  to  suggest  another  im- 
provement   which    I    consider    is    a    very 


Observations  on  the  Locomotive 
Front-End. 

Editor: 

The  "front-end"  includes  the  dia- 
phragm, the  exhaust  nozzle,  the  exhaust 
stand,  the  stack,  the  petticoat  pipe  and 
the  netting.  These,  with  the  exhaust  jet, 
constitute  an  apparatus  designed  to  pro- 
duce the  maximum  amount  of  draft 
through  the  fire  with  the  minimum  o£ 
back  pressure  in  the  cylinders.  The  effi- 
ciency of  the  front-end  is,  therefore,  the 
greatest  possible  ratio  of  draft  to  back 
pressure. 

Considering,  first,  the  diaphragm: 
The  total  draft  is  said  to  have  three  ap- 
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important  -feature  if  it  could  be  done. 
That  is  to  build  all  heavy  locomotives 
with  the  piston  extension  rod  the  same 
size  as  the  piston  rod  and  place  a  gland 
and  packing  on  the  front  cylinder  cover 
for  it,  the  same  as  the  piston  rod  has. 
I  believe  this  would  do  away  with  one 
very  objectionable  feature  which  gener- 
ally develops  some  months  before  the 
engine  is  ready  for  the  back  shop,  name- 
ly, the  flattening  of  the  driving  tires, 
which  not  only  causes  the  engine  to  ride 
so  rough  that  a  man  dreads  the  thought 
of  having  to  put  in  three  or  four  months 
more  on  the  road  with  her  until  she 
goes  in  for  general  repairs.  When  the 
engine  gets  into  this  shape  it  is  almost 
impossible  to  keep  her  pipe  joints  tight, 
and  this  often  causes  delays  on  the  road 
and,  what's  more,  the  engine  is  hard  on 
bridges. 

If  you  think  this  would  not  help  to  a 
great  extent  and  prevent  the  flattening 
of  the  tire,  just  take  an  engine  that  car- 
ries 200  lbs.  steam  pressure  and  work- 
ing hard  on  a  hill  and  figure  up  the  dif- 


proximately  equal  factors  of  resistance 
to  overcome — the  diaphragm  and  net- 
ting; the  flues;  and  the  fire,  grates  and 
ash  pan.  As  the  diaphragm  (or  baffle 
plate)  absorbs  about  one-third  of  the 
energy  of  the  exhaust  jet,  the  net  effi- 
ciency of  the  front-end  is  evidently  in- 
creased as  the  angle  of  the  diaphragm 
is  changed  from  the  usual  angle  of  20 
degrees  toward  a  more  horizontal  posi- 
tion, or  to  an  angle  of  probably  30 
degrees.  Within  certain  limitations,  the 
front-end  is  also  increased  in  efficiency 
by  enlarging  the  area  of  opening  under 
the  diaphragm  damper.  Indeed,  it  is 
said  that  there  are  foreign  railroads  that 
have  in  some  manner  successfully  dis- 
pensed with  the  diaphragm  and  yet  se- 
cured equalization  of  draft  over  the  en- 
tire fire  box. 

The  opening  under  the  diaphragm 
damper  must,  however,  be  of  such  width 
horizontally  as  will  allow  of  an  area  of 
opening  equal  to  the  total  cross-section- 
al area  of  the  opening  in  the  flues,  arid 
that  must  be  performed  by  the  exhaust 
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jet,  tlif  iKizzk-  111,-iy  be  enlarged  or  a 
greater  per  cent,  of  its  effective  energy 
may  be  lUiHzed  in  producing  draft 
through  tlie   lire. 

Draft  through  the  fire  in  tlie  back  end 
of  the  fire  box  is  increased  Ijy  decreas- 
ing the  angle  of  the  diapliragm,  or  by 
raising  the  diaphragm  damper,  also  by 
about  six  liDrizonlal  rows  of  holes 
punched  in  the  upper  end  of  llie  top 
section  of  the  diaphragm.  As  the  amount 
of  draft  is  proportional  to  the  weight  ot 
steam  exhausted  per  unit  of  titne,  it  is 
believed  that  differences  in  grate  area  do 
not  materially  change  the  volume  of 
gases  passing  under  the  diaphragm. 
Contracted  opening  under  the  diaphragm 
or  through  tlie  grates  probably  results 
in  slight  cylinder  back  pressure.  When 
the  area  of  opening  under  the  di- 
aphragm is  enlarged  by  raising  the  di- 
aphragm damper  beyond  a  certain  limit, 
the  angle  of  tlie  diaphragm  must  be  de- 
creased.      The   eflfcct  of  wings  projecting 


give  the  following;  Most  rapid  rate  of 
ecMubustion,  slightly  stronger  draft  at 
the  back  than  at  the  front  end  of  the 
lire  box,  sufficiently  bailie  the  flow  of 
gases  as  to  result  in  the  most  complete 
combustion  that  the  alTecting  conditions 
will  allow,  with  minimum  resistance  to 
the  exhaust  jet. 

.Such  a  diaphragm  should  have  an 
•inglc  of  about  30,  instead  of  20  degrees. 
just  below  the  arc  of  a  s-in.  radius  bend, 
in  the  lop  end  of  the  upper  section 
should  be  punched  about  6  or  8  hori- 
zontal rows  of  -K-in.  holes  with  J^-in. 
centers,  extending  across  the  upper  sec- 
tion a  distance  e^ual  to  the  distance  be- 
tween the  steam  pipe  centers  at  that 
height.  .\n  adjustable  damper  should  be 
applied,  to  regulate  the  area  of  opening 
through  the  holes,  in  ■  order  that  the 
proper  degree  of  draft  may  be  obtained 
in  llie  back  end  of  the  fire  box.  On 
the  back  side  of  both  sections  of  the 
diaphragm       shotdd     be     bolted     spark 
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at  the  same  time  be  sufficiently  contract- 
ed as  to  retard  the  flow  of  gases  from 
the  fire  box  long  enough  to  consume 
as  great  a  per  cent,  of  the  gases  as  con- 
ditions will  permit.  It  must  also  be 
sufficiently  contracted,  in  self-cleaning 
front-ends,  to  obtain  enough  velocity 
to  keep  the  front  clean  of  sparks.  The 
diaphragm  damper,  or  movable  deflect- 
ing plate,  must  be  set  at  such  height  as, 
with  a  given  angle  of  diaphragm,  will 
produce  a  slightly  stronger  draft  at  the 
back  than  at  the  front  end  of  the  fire 
box.  The  area  of  opening  under  the  di- 
aphragm should  be  greater  for  slow- 
burning  than  for  free-burning  coal,  as, 
by  diminishing  the  non-effective  work 
at  each  end  of  and  below  the  diaphragm 
is  to  decrease  the  draft  at  the  side  sheets 
and  to  concentrate  it  along  the  center  of 
the  fire  box.  The  length  of  the  hori- 
zontal part  of  the  diaphragm  (the  dis- 
tance between  the  upper  and  lower  sec- 
tions) does  not  affect  the  draft  in  either 
end  of  the  fire  box. 
The   most    efficient    diaphragm    should 


breakers,  made  of  perforated  steel  plate 
with  3/16  XI IX  in.  mesh,  set  with  slots 
vertical. 

The  object  in  increasing  the  angle  of 
the  diaphragiTi  from  20  degrees  (the  usu- 
al angle)  to  30  degrees,  is  to  diminish 
the  resistance  to  the  e.xhaust  jet.  But, 
with  such  a  change  in  angle,  the  8  rows 
of  Jg-in.  holes  in  the  upper  section  are 
necessary  in  order  to  increase  the  draft 
in  the  back  end  of  the  fire  box  as  much 
as  the  change  of  angle  increased  it  in 
the  front  end  of  the  fire  box.  The  per- 
forated steel  plate  bolted  to  the  back  side 
of  the  diaphragm  materially  assists  in 
breaking  up  the  cinders  as  they  strike 
it  at  an  angle,  thus  considerably  in- 
creasing their  facility  in  passing  through 
the  netting.  This  is  eouivalent  to  in- 
creasing the  netting  area  or  enlarging 
the  opening  of  the  mesh,  and,  therefore, 
lessens  the  total  amount  of  work  that 
must  be  performed  by  the  exhaust  jet. 
The  horizontal  plate  of  the  diaphragm 
should  always,  regardless  of  the  height 
of   the    exhaust    stand,    for   self-cleaning 


front   ends,  be  located  not   to  exceed  6 
ins.  under  the  top  of  the  exhaust  nozzle. 
In  order  to  get  in  sufficient  netting  for 
free   steaming,    this   plate   should    never 
be  set  higher  than  2  ins.  below  the  cen- 
ter  line    of   the    smoke   box.   nor    more 
than  6  ins.  below  the  top  of  the  nozzle. 
K.  P.  Alexander, 
Master  Mechanic,  Ft.  S.  &  W.  Rd. 
I't.  Smith.  Ark. 


The  Investigating  Small  Boy. 

Editor: 

The  balmy  breezes  of  early  summer 
had  come,  and  as  everything  in  the  shop 
was  running  smoothly,  and  as  we  were 
not  particularly  rushed  on  work.  I  had 
made  up  my  mind  to  get  a  few  days  off 
and  go  on  a  fishing  trip  to  ease  my  mind 
up  after  a  hard  winter's  work.  When  I 
broached  the  subject  that  night  to  my 
wife,  she  was  delighted  to  hear  of  it,  as 
her  nephew  Willie  was  coming  on  a 
visit  to  us  from  the  city,  and  as  I  was 
especially  fond  of  the  boy  and  had  not 
seen  him  for  some  years,  it  did  my  heart 
good  to  think  of  the  fine  time  we  would 
have  together,  for  he  was  just  the  age  to 
be  good  fun,  loving  and  observant. 

I  will  admit  that  my  domestic  educa- 
tion on  boys  was  somewhat  under  a 
cloud,  as  we  had  only  girls  at  our  house, 
but  my  wife  assured  me  that  Willie  was 
a  boy  of  a  mechanical  turn  of  mind  and 
had  an  investigating  nature,  so  I  looked 
forw-ard  to  his  arrival  with  a  great  deal 
of  pleasure.  He  finally  arrived  and  about 
the  first  evidence  he  gave  of  his  investi- 
gations in  mechanics  was  by  overturn- 
ing an  incubator,  causing  ruination  of 
a  hundred  eggs  my  wife  had.  being 
hatched  in  it. 

.\s  Willie  wanted  'o  look  through  the 
shop  I  decided  to  take  him  with  me  to 
spend  the  day  there,  as  I  was  quite  proud 
of  some  improved  methods  of  doing 
work.  It  would  also  give  me  the  op- 
portunity of  showing  him  what  kind  of 
stuff  his  Uncle  T.  was  made  of. 

I  was  careful  to  coop  Willie  up  in  my 
office  until  I  had  time  to  take  him  around, 
as  I  had  some  doubts  about  his  investi- 
gating nature.  When  I  got  back  he  had 
done  nothing  worse  than  to  screw  my 
revolving  chair  down  so  tight  that  it 
took  four  of  us  to  get  it  loose  again, 
but  as  he  took  care  to"  get  it  out  of 
sight  I  did  not  discover  this  at  the  time. 

Our  first  stopping  place  was  at  the 
big  forging  machine(  and  as  they  were 
upsetting  heavy  rods  with  an  excep- 
tionally long  upset.  Fig.  I,  a  description 
of  the  dies  and  header.  Figs.  2  and  3,  may 
be  given.  The  enormous  power  exerted 
by  this  machine  impressed  Willie,  and  I 
had  to  explain  as  best  I  could  the  work- 
ing parts,  for  his  questions  came  thick 
and  fast. 

Our  big  punch  and  shear  was  the  next 
stop,  and  as  we  were  punching  I-bearas 
on  one  side,  used  for  truck  bolsters,  the 
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methods  employed  for  accurate  and 
rapid  work  is  shown  the  punch  in  Fig.  4, 
Fig.  5,  the  die  and  tables,  and  Figs.  6,  7, 
and  8  the  truck  for  handling  them.  The 
other  side  of  the  machine  was  punching 
steel  body  bolsters  and  as  we  had  broken 
a  couple  of  pendulum  heads,  I  had  to 
have  a  specially  constructed  punch  for 
this  purpose,  it  is  shown  in  Fig.  9,  and  it 
worked  very  nicely  and  went  through  I 
in.  steel  as  easily  as  through  light  iron. 

Willie  was  quite  anxious  to  secure 
one  of  the  blanks  and  I  gave  him  per- 
mission to  take  one  just  punched  out, 
but  he  did  not  hold  it  any  length  of 
time,  so  he  let  go  of  the  hot  stuff  right 
quick,  but  I  picked  up  a  couple  of  cool 
ones  for  him  and  took  then'i  with  us 
to  the  steam  hammer. 

The  hammer  gang  were  making  coal 
pick  eyes,  and  as  the  method  originated 
with  yours  truly  I  give  it  in  detail.  Fig. 
10  is  the  bottom  die,  a  flat 
top  die  being  used.  Fig.  11 
showing  the  cap  and  man- 
drel, Fig.  12  the  com- 
pleted eye  i'/4xi'/2Xio  in. 
mild  steel  being  used  for 
the  purpose.  The  face  be- 
ing welded  on  and  shaped 
and  the  pick  end  drawn 
out  the  last  thing.  Willie 
was  greatly  interested  in 
the  way  the  boy  handled 
the  hammer  and  wanted  to 
have  a  try  at  it,  but  as  I 
was  called  away  to  the  pat- 
tern shop  at  this  time  I 
told  him  he  could  try  it 
some  other  time  and  hand- 
ing him  the  punch  blank, 
told  him  to  take  care  of 
himself  until  I  got  back. 
1  was  gone  about  an 
hour,  as  we  were  getting 
up  some  complicated  dies 
for  oiir  Bulldozer.  It  was 
quite  evident  to  me  on  my 
return  that  something  had 
been  doing  in  my  absence, 
as  the  forging  machine  was 
shut  down,  and  on  investigating  found 
the  punch  blank  that  I  had  handed  Willie 
stuck  in  the  cogs  of  the  big  gear  wheel 
and  pinion,  it  seems  the  boy  had  gone 
down  to  the  machine  to  watch  its  op- 
eration. There  .was  a  platform  behind 
the  gear  and  pinion  to  better  facilitate 
the  oiling  of  the  machine,  and  Willie  had 
taken  up  his  position  there.  A  stream  of 
water  is  used  to  keep  the  header  cool, 
and  it  makes  quite  a  report  when  the 
iron  is  unusually  hot.  When  the  next 
report  was  heard,  Willie  was  so  startled 
that  he  dropped  the  punching  out  of  his 
hand  and  it  lodged  in  the  teeth  of  the 
gear.  Luckily,  no  damage  was  done,  but 
it  took  all  the  men  we  could  get  around 
the  machine  to  back  it  oflf. 

I  then  went  in  search  of  the  boy  and 
found   him   in   my  office   with  scratched 


face  and  bloody  nose,  the  consequence  of 
his  efforts  to  make  the  hammer  boy  let 
him  run  the  hammer.  I  had  given  the 
hammer  boy  positive  orders  not  to  let 
any  one  fool  with  the  hammer.  Willie, 
however,  took  the  stand  that  he  was  his 
uncle's  nephew  and  had  a  right  to  try  his 
hand  at  it.  The  result  was  a  battling  Nel- 
son-Jimmie  Britt  set-to  on  a  small  scale 
for  the  amusement  of  the  men  and  the 
disfigurement  of  the  principals,  but  no 
serious  damage  was  done  to  either. 
Willie  was  taken  home  forthwith  to  re- 
cuperate and  get  ready  for  the  fishing 
trip.  T.  Toot. 

The  Air   Pump   Piston-Rod  Swab. 

Editor: 

The  benefit  derived  from  the  use  of 
a  good  swab,  kept  saturated  with  oil, 
on  the  piston-rod  of  an  air  pump  is  con- 
siderable, and  most  engineers  recognize 
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its  value  and  take  care  of  it.  The  piston- 
rod  packing  receives  the  greatest  bene- 
fit from  the  swab  no  matter  what  kind 
of  packing  is  used,  but  when  metallic 
packing  is.  used,  a  swab  is  indispensable. 

There  have  been  various  kinds  of 
swabs  and  swab-holders  used.  It  is  not 
the  purpose  of  this  article  to  discuss 
which  of  the  various  kinds  is  the  best, 
but  to  describe  a  certain  swab-holder, 
which,  when  it  was  first  brought  out, 
was  thought  to  be  the  proper  thing,  but 
di4  not  prove  to  be  so  in  practice. 

The  swab-holder  referred  to  was  in 
the  form  of  a  casing,  and  was  made  in 
two  parts,  fastened  together  by  four 
screws.  Special  stuffing-box  nuts  were 
used,  and  the  casing  was  made  to  fit 
the  nuts  closely,  when  in  place  around 
the  piston  rod.     A  pipe  connection  was 


made  from  the  casing  to  a  suitable  oil 
cup  attached  to  one  of  the  center  piece 
bolts.  The  swab  and  rod,  with  this  ar- 
rangement, was  entirely  covered  and 
protected  from  dust.  Metallic  packing 
was  used  and  the  casing  also  prevented 
the  stutfing-bo.x  nuts  from  backing  off. 

The  casing  appeared  to  be  an  ideal 
arrangement,  and  I  believe  that  it  would 
have  proved  to  be,  had  the  packing  re- 
mained perfectly  tight.  Serious  trouble 
was  experienced,  however,  when  the  up- 
per end  began  to  leak  a  little  steam  into 
the  casing,  which,  on  account  of  the 
nice  fit  of  the  casing,  was  prevented 
from  escaping  to  the  atmosphere,  and 
found  its  way  into  the  air  cylinder,  and 
from  the  air  cylinder  into  the  main  res- 
ervoir where  it  was  condensed.  In  a 
short  time  sufficient  water  would  accu- 
mulate so  that  water,  in  the  form  of 
spray,  was  carried  by  the  flow  of  air 
back  into  the  train  pipe  where  it  froze, 
and  resulted  after  awhile  in  a  frozen 
train  pipe,  the  danger  from  which  all 
the  readers  of  Railway  and  Locomo- 
tive Engineering  are  well  acquainted. 

It  was  not  until  the  general  air  brake 
inspector's  attention  was  called  to  the 
trouble  that  was  being  experienced  from 
frozen  train  pipe,  with  this  particular 
engine,  that  the  cause  of  the  trouble 
was  located. 

E.  G.  Desoe. 

Springfield,  Mass. 


"Caught  with  the  Goods." 
It  is  gratifying  to  those  who  are  on 
the  lookout  for  signs  of  prosperity  in 
the  country  to  he^r  that  machine  tools 
are  selling  freely  at  full  prices.  Such 
is  the  opinion  of  the  New  York  Com- 
mercial. This  paper  affirms  that  the  de- 
mand for  machinery,  and  especially  for 
machine  tools,  is  increasing  so  rapidly 
that  manufacturers  are  experiencing 
great  difficulty  in  making  shipments  on 
time.  Warehouse  stock  and  show  ma- 
chines are  being  sold  in  the  endeavor 
to  meet  the  demand  for  immediate  de- 
livery. 

Large  projects  are  on  foot  and  they 
are  progressing  favorably.  To  put 
them  into  effect  considerable  equipment 
is  necessary  and  this  equipment  is  be- 
ing bought  with  short  time  for  deliv- 
ery. In  many  cases  immediate  deliv- 
ery is  being  demanded  and  firms  which 
are  holding  back  in  order  to  dazzle  the 
world  with  some  wonderful  machine 
not  yet  quite  perfected  are  not  doing 
business,  simply  because  immediate  deliv- 
ery of  something  which  will  do  the 
work  is  the  order  of  the  day. 

Improvements  and  extensions  are 
being  planned  by  most  of  the  leading 
railway  companies  here  and  in  Canada 
and  as  a  result  the  machine  tool  mak- 
ers who  have  stock  to  sell  are  busy, 
and  especially  those  who  havt  previous- 
ly let  the  purchasing  public  know  that 
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tlu'y  arc  ready  to  deliver  the  goods. 
Tlie  I'lrnis  who  have  kept  their  names 
before  tlie  public  in  season  and  out  of 
season  arc  naturally  the  ones  which 
receive  the  first  bids.  Now  is  the  time 
to  get  into  line. 


Mr.  Hi:i  on  Trade  with  the  Far  East. 

'i'lic  past  and  the  present  trade  witli 
the  Far  East,  says  James  J.  Hill,  are 
trifling  to  what  they  will  become  after 
peace  is  established.  In  an  interview 
with  a  contributor  to  Success,  Mr.  Hill 
remarked : 

"From  the  time  of  the  Plioenicians 
the  commerce  of  the  Far  East  has  been 
a  source  of  wealth  to  nations.  It  en- 
riched Greece  and  Rome;  it  was  the 
foundation  of  the  power  of  Venice;  it 
gave  the  Dutch  a  period  of  supremacy, 
and  then  it  made  England  the  greatest 
of  commercial   nations.     Rut  this  trade 


demand  a  reciprocity  for  their  trade 
favors  which  our  foreign  rivals  are  in 
a  much  better  position  to  give  than  we 
are." 

Despite  Mr.  Hill's  belief  that  wages 
have  been  raised  to  a  fictitious  standard, 
there  has  been  only  one  strike  on  his 
railroad,  the  Great  Northern,  and  this 
was  settled  to  the  satisfaction  of  the 
strikers.  An  interesting  episode  in 
connection  with  it  is  told  by  Eugene 
V.  Debs,  who  led  the  agitation. 

"President  James  J.  Hill  and  I  had 
shaken  hands,"  said  Mr.  Debs,  in  re- 
lating the  story,  "and  declared  the 
hatchet  buried.  He  said  he  was  glad  it 
was  over,  and  assured  me  that  he  had 
no  feeling  of  resentment.  As  we  stood 
chatting  in  his  ofBce,  he  remarked:  'By 
the  way.  Debs,  you'll  have  to  be  my 
general  manager,  to-night,  for  the  men 


C.  M.  &  St.  P.  Pacific  Type  Engine. 

The  Chicago,  Milwaukee  &  St.  Paul 
Railway  have  recently  been  building 
some  4-6-2  passenger  engines  at  their 
West  Milwaukee  shops.  Through  the 
courtesy  of  Mr.  A.  E.  Manchester, 
superintendent  of  motive  power,  and 
also  of  Mr.  J.  F.  De  Voy,  mechanical 
engineer,  we  are  able  to  give  our  read- 
ers some  idea  of  what  these  neatly  de- 
signed  machines  are   like. 

The  engine  we  show  is  simple,  with 
cylinders  23x26  ins.  and  72-in.  drivers, 
of  which  there  are  six.  The  drivers  are 
equally  spaced  and  the  position  of 
cylinders  enables  the  designer  to  use 
a  connecting  rod  9  ft.  7  ins.  long.  All 
the  wheels  are  flanged  and  the  Davis 
method  of  counterbalancing  has  been 
followed.  The  valve  is  a  12-in.  piston 
type,  having  6  ins.  travel  and  driven  by 
direct  motion  with  transmission  bar  in- 


.\.  E.  Mancliester,  Sap't  Motive  Power. 
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will  be,  in  the  near  future,  far  greater 
than  any  of  the  old  merchants  ever 
dreamed  of.  A  very  pertinent  question 
just  now  is — are  we  prepared  to  get  our 
share  of  it?  We  have  increased  our 
exportation  of  wheat  to  the  Orient 
from  thirteen  million  bushels,  in  1893, 
to  si.xty  million  bushels,  in  1903,  which, 
I  think,  is  an  excellent  showing,  but  we 
don't  need  foreign  markets  for  our 
wheat  nearly  as  urgently  as  we  do  for 
manufactured  articles.  In  these,  our 
trade  with  the  East  is  at  a  standstill. 
Both  Germany  and  England,  and  par- 
ticularly the  former,  will  doubtless  get 
the  lion's  share  of  it  unless  conditions 
in  the  United  States  undergo  a  change. 
The  Chinese  are  good  people  to  deal 
with.  Commercial  honor  is  almost  a 
fetich  with  them.  But  they  are  the 
shrewdest  merchants  in  the  world,  and 


won't  go  to  work  except  on  your  or- 
ders.'    I  replied : 

"'All  right;  I'll  guarantee  that  by 
mornmg  the  trains  will  all  be  running 
on  schedule  time.'  Then  Mr.  Hill  sud- 
denly asked  me  : 

"'How  about  my  wages,  Debs?  I'm 
an  employe,  too,  you  know,  and,  since 
everybody  gets  a  raise,  where  do  I 
come  in?'  He  laughed  heartily  when 
I   answered : 

"  'Join  the  union,  and  we'll  see  that 
you  get  a  square  deal.'  " 


The  first  edition  of  our  book,  "Twen- 
tieth Century  Locomotives,"  is  exhaust- 
ed. It  is  proving  very  popular  and  many 
of  the  purchasers  have  declared  the  book 
to  be  as  good  as  a  correspondence 
school  course.  The  price  of  the  new 
edition   remains   the   same.   viz..   $3.00. 


clined  at  an  angle  and  passing  over  th.e 
forward  driving  axle  and  joining  the 
valve  rod  near  the  pin  of  a  hanging 
rocker.  The  radius  of  the  shifting  link 
is  S3  ins.  The  steam  lap  of  this  valve 
is  I  in.,  while  the  exhaust  lap  is  %  in. 

The  boiler  is  a  wagon  top  one,  with 
the  taper  sheet  at  the  second  course. 
The  first  course  measures  "2  ins.  in 
diameter.  The  crown  and  roof  sheets 
are  level  and  are  radially  stayed.  The 
back  and  throat  sheets  are  inclined  at 
a  considerable  angle.  The  heating  sur- 
face from  the  tubes  is  3,136  sq.  ft;  from 
the  fire  box  245.6,  making  a  total  of 
3381.6  sq.  ft.  The  grate  area  is  3isq.  ft. 
The  tubes  are  363  in  number  and  are 
each  16  ft.  6  ins.  long. 

The  tender  is  of  the  U-shaped  type, 
with  short  water  bottom  below  the 
fuel  space.     The  tender  tr'icks  are  or- 
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dinary  arch  bar  trucks.  The  tank  has 
a -capacity  of  7,000  U.  S.  gallons  of 
water  and  12  tons  of  coal.  Some  of  the 
principal  dimensions  are  appended  for 
reference. 

Boiler — Pressure,  200  lbs.;  material,  steel,  \  ins. 
Fire  Box — Vi.  %,   S /16;    5    ft.    joV4   ins.  to   7    ft. 

deep.  3  ft.  5H  ins.  wide;  10  ft.  5H  ins.  !.  g. 
Steam    Port — 1%    ins.;    exhaust    port,    2\i    ins.; 

driving  journal.  9  x  ij  ins. 
Crank    Pin  Journal — Front,    5   x,  4^   ins.;   main, 

6^4  X  7  ins.  and  7M  x  4%  ins.;  back,  5  x  4^4 

ins.;  crosshead  pin,  4^  x  4  ins. 
Weight    of    Tender.     135,600    lbs.:    on    drivers, 

130,500    lbs.;    on    engine   truck,    44.250    lbs.; 

on    trailer.     34.000    lbs.:     of    engine,     total. 

208.750  lbs.;  engine  and  tender.  334.350  lbs. 


Steel  Hopper  Car  on  an  African  R^ad. 
Our  illustration  shows  an  80,000  lbs. 
capacity  steel  hopper  dump  car  used  on 
the  Central  South  African  Railways.  It 
is  built  of  plate  and  structural  steel 
shapes  and  was  turned  out  by  the  Dar- 


base  of  each  truck  is  5  ft.  The  wheels 
themselves  arc  2  ft.  9'/4  ins.  in  diameter. 
The  total  height  of  the  car  from  the  rail 
is  9  ft.  9  ins.  The  body  length  is  36  ft. 
6  ins.,  and  the  width  is  7  ft.  6  ins. 
The  journals  are  10  ins.  long  and  5  ins. 
in  diameter.  The  car  is  equipped  with 
the  Westinghouse  brake  and  the  brake 
and  auxiliary  reservoirs  are  carried  on 
a  suitable  framing  at  one  end  of  the 
car.  " 

War  on  the  Pullman  Microbe. 

The  railway  surgeons  of  the  United 
States  recommended,  at  their  last  an- 
nual convention,  that  three  sheets  should 
be  used  in  each  sleeping  car  bed.  Two 
are  placed  as  usual,  one  above  and  one 
below  the  sleeper,  and  the  third  to  be 
used  as  a  blanket-cover,  for  sanitary 
purposes.  The  Pullman  Company  is  said 
to  intend  to  make  trial  of  the  plan. 

The  idea  that  the  three-sheet  bed  will 
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lington  Wagon  &  Engineering  Com- 
pany. Ltd. 

The  axle  boxes  support  semi-elliptic 
springs,  the  ends  of  which  are  secured 
by  clips  attached  to  the  truck  sides. 
The  boxes  work  in  jaws,  but  they  are 
placed  almost  at  the  back  of  box.  The 
truck  sides  are  made  of  formed  or 
pressed  steel  plates. 

The  hoppers  discharge  on  each  side 
between  the  rails.  The  side  view  of 
the  car  shows  the  fixed  sides  of  the 
hoppers,  the  doors  not  being  seen  in 
the  illustration.  A  worm  gear  operated 
by  the  crank  handle  in  the  center  of 
the  (Mr  moves  the  dumping  mechanism 
and  opens  and  closes  the  hopper  doors. 

The  car  weighs  light,  36,500  lbs.,  and 
can  take  a  load  of  85.OCO  lbs.,  making  a 
total  of  121.500  lbs.  The  truck  centers 
are    25    ft.    8   ins.    apart,    and    the    wheel 


foil  the  microbe  is  based  on  the  belief 
that  cold,  clean  linen  is  distasteful  to  him, 
and  that  when  he.  desiring  to  nestle 
snug  in  the  warm  blanket,  will  be  con- 
fronted by  the  cold  and  uninviting  sheet. 
and  more  than  that,  if  he  presumes  to 
trespass  on  the  cover-sheet,  iie  will  be 
rolled  up  in  that  sheet  next  morning  and 
cast  into  a  tub  of  scalding  water,  when 
he  and  the  sheet  reach  the  laundry. 

The  three-sheet  bed  has  the  further 
advantage  of  preventing  the  blanket  from 
being  soiled,  and  each  berth  will  have  a 
cleaner  and  sweeter  appearance,  and  the 
not  always  pleasant  odor  from  blankets 
will  be  prevented  from  arising  in  the 
car.  

Fierce  Fight  on  Front  Foot  Plate. 

Some  time  ago  an  Ontario  &  Western 
fireman  and  a  bald  eagle  had  a  fight  on 


the  front  foot  plate  of  a  rapidly  moving 
engine.  A  bald  eagle  somehow  or  other 
got  on  the  railroad  track  near  Poyntelle. 
Pa.,  and  failed  to  notice  the  approach  of 
a  train  until  it  was  too  late.  The  pilot 
struck  the  bird  so  forcibly  and  so  sud- 
denly that  it  was  thrown  on  the  front 
foot  plate  in  a  half  stunned  condition.  It 
managed  to  hold  on,  but  before  it  could 
thoroughly  recover  the  fireman,  who  saw 
what  occurred,  went  out  along  the  run-- 
ning  board  and  tackled  the  bird  of  prey. 
The  fireman  was  handicapped  in  his 
efiforts  to  capture  the  eagle,  as  he  had 
to  hang  on  to  the  handrail  with  one  hand 
and  fight  with  the  other.  After  the  bird 
got  its  first  wind,  it  was  not  handicapped 
at  all,  and  gave  a  good  account  of  it- 
self, tearing  the  fireman's  overalls  and 
making  things  lively  at  the  front  end. 
The  eagle  was  at  last  secured  and 
brought  into  the  cab  still  fighting.  Here 
the  engineer  took  a  hand  in,  and  after 
considerable  fuss  and  feathers  the  "King 
of  the  upper  air"  was  tied  with  a  piece 
of  bell  cord.  It  was  a  noble  specimen, 
and  measured  seven  feet  from  tip  to  tip. 
The  fireman  took  the  disgusted  eagle 
home  in  triumph,  but  the  bird  is  going  to 
warn  its  friends  not  to  travel  by  the 
O.   &  W.        

The  Goose  With  the  Golden  Eggs. 

The  Pennsylvania  Railroad  are  having 
one  thousand  refrigerator  cars  built  and 
tlie  Michigan  Central  have  ordered  five 
hundred.  An  order  for  eight  hundred 
and  fifty  have  been  given  by  the  Mer- 
chant's Dispatch,  which  is  owned  by  the 
Vanderbilt  lines.  With  these,  and  those 
already  owned,  the  Vanderbilt  lines  will 
have  over  five  thousand  refrigerator  cars. 

These  cars  cost  a  good  deal  more  than 
ordinary  box  cars,  and  the  decision  of 
these  companies  to  use  their  own  cars 
for  the  movement  of  fruit  and  other  per- 
ishable freight,  speaks  volumes'.  There 
has  been  great  dissatisfaction  among 
sliippers  generally  regarding  the  icing 
charges  made  by  some  of  the  private 
car  lines.  Evidence  was  submitted  at  the 
Interstate  Commerce  Commission  in- 
quiry, that  in  some  cases  as  much  as 
four  times  the  cost  of  the  ice  and  labor 
involved  had  been  charged  to  shippers, 
and  they  had  been  compelled  to  pay. 
The  railways  furnishing  these  new  refrig- 
erator cars  intend  to  let  the  shippers  do 
their  own  icing,  provided  railway  refrig- 
erator cars  are  used.  The  action  of  the 
private  car  lines  in  thus  providing  a  pow- 
erful incentive  for  railway  companies  to 
enter  the  field  in  which  they  had  formerly 
a  practical  monopoly  is  only  one  more 
example  of  the  policy  of  killing  the 
goose  that  laid  the  golden  eggs. 

Private  lines  have  not  been  any  ton 
ready  to  fall  in  with  the  practices  of  the 
railways  over  whose  tracks  their  cars 
run.  Some  years  ago  the  private  lines 
were  slow  in  accepting  the  M.  C.  B.  car 
interchange   rules. 
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South   African  Twelve-Wheeler. 

Tile  4-8-0  divine  which  forms  the  sub- 
ject lit  our  ilhistratinn  is  a  neat  speci- 
men of  its  class.  It  is  owned  by  the 
Central  Soutli  African  Railways,  and  was 
built  by  NclsiiM  Kcid  ^  Comnany,  of 
Glasgow. 

The  cylinders  are  19x24  ins.,  the  en- 
gine being  simple.  'I'lu-  driving  wheels 
are  48  ins.  in  diamiter  .iiid  the  tractive 
effort,  when  calculated  with  80  per  cent, 
boiler  pressure,  taken  as  the  M.  E.  1'. 
in  the  cylinders,  is  25.992  lbs.  The  pis- 
ton rods  arc  extended  through  the  front 
cylinder  cover  and  arc  encased  in  pipe 
with  rounded  ends.  The  valves  are  or- 
dinary D-slide  and  they  are  actuated  by 
indirect  motion.  The  sand  boxes,  one 
on  each  side,  are  neatly  tucked  away 
partly  below  the  running  board  just  over 
the  leading   driver.     The   wheels   are   all 


heating  surface,  but  it  is  found  in  prac- 
tice that  the  Drinnmond  cross  tubes 
greatly  increase  the  efficiency  of  the  heat- 
ing surface. 

The  tender  is  mounted  upon  trucks 
having  axle  boxes  which  move  up  and 
diiwn  between  very  broad  jaws,  which 
arc  bolted  to  the  truck  sides.  To  carry 
the  weight  the  truck  side  is  fastened  to 
an  elongated  spring  band  and  from  the 
ends  1)1  the  semi-elliptic  spring  hangers 
run  ui)  to  a  flat  bar-equalizer  which 
rests  upon  the  top  of  the  axle  boxes. 
These  bf)xes  have  practically  M.  C.  B. 
covers.  The  tank  has  a  capacity  of  3,000 
Imperial  gallons  and  6  long  tons  of  coal. 
The  engine  in  working  order  weighs  60 
tons  12  cwt.,  and  the  tender  weighs  37 
tons  19  cwt.,  which  gives  a  total  of  en- 
gine   and    tcniler    in    \v(H-king    order    oi 


tics  from  the  two  trains  alighted  and 
shortly  after  the  iron  door  was  removed 
and  Italian  and  Swiss  engineers  rushed 
into  each  other's  arms,  while  others  gave 
vent  to  joyful  cries  of  "Long  Live  Switz- 
erland," "Long  Live  Italy."  Bands 
played  the  national  anthems  of  both 
countries,  and  the  Swiss  bishop  em- 
braced the  bishop  from  Italy.  The  Swiss 
bishop  then  preached  a  short  sermon  on 
the  spot  and  blessed  the  tunnel. 


Proposed  Siberia-Alascan  Railroad. 

A  press  dispatch  to  the  New  York 
.S'mii  from  St.  Petersburg  says  that  a 
company  ni  French  capitalists  propose 
to  build  a  railroad  between  Siberia  and 
.'Maska,  and  to  join  the  two  countries  by 
a  bridge.  The  company  apparently  are 
not  looking  for  financial  aid  or  guaran- 
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evenly  spaced,  which  helps  to  give  to  the 
engine  its  symmetrical  appearance.  The 
drivers  are  flanged  with  the  exception 
of  the  pair  under  the  sand  box.  which 
have  plain  tires. 

A  noticeable  feature  about  the  boiler 
i«  the  fact  that  the  fire  box  is. supplied 
with  Druniniond  tubes  which  cross  the 
front  end  of  the  fire  box  and  are  acces- 
sible by  the  removal  of  the  manhole 
covers  which  are  to  be  seen  on  the  side 
of  the  boiler  just  beyond  the  cab.  The 
Drummond  tubes  give  123  sq.  ft.  of  heat- 
ing surface,  tUe  fire  box  gives  125.4  sq. 
ft.,  and  the  ordinary  iire  tubes  give 
1,138.9.  so  that  the  total  heating  surface 
becomes  1,387.  The  grate  area  is  21  sq. 
ft.  The  boiler  pressure  carried  is  180  lbs. 
to  the  square  inch.  From  an  American 
standpoint    this    engine    is    deficient    of 
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g8  tons    ii   cwt.     The   tons   in   this   case 
are  taken  at  2.240  lbs. 


Blessing  the  Tunnel. 

The  Simplon  tunnel  was  formally 
opened  Aprd  2,  1905.  with  ceremonies 
which  were  more  or  less  impressive.  The 
tunnel  has  a  double  track  through  it, 
and  tw^o  trains  entered  the  tunnel  at 
about  the  same  tiine,  one  from  each  end. 
The  train  from  the  Italian  end  reached 
the  center  first,  but  soon  the  Swiss  train 
got  there  too. 

In  the  center  of  the  tunnel  there  is  a 
doorway  connecting  the  two  "tubes." 
and  this  space  was  shut  by  a  tightly  fit- 
ting iron  door  which  originally  confined 
the  flow  of  hot  water  from  a  subterran- 
ean well,  which  at  one  time  had  threat- 
ened the  progress  of  the  work.   The  par- 
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tees   from    Russia.     The   government   of 

that  country  has  been  interested  in  the 
scheme,  and  intend  to  submit  the  pro- 
posal to  a  committee  of  experts,  under 
the  chairmanship  of  the  Director  of  Im- 
perial Railroads. 

If  such  a  road  is  ever  built  it  will 
probably  run  through  the  northern  part 
of  the  Siberian  peninsula  and  reach 
Cape  Vostolchni  or  East  Cape,  from 
which  a  bridge  would  have  to  be  built 
.  across  Behring  Strait  to  Cape  Prince  of 
Wales  on  the  Alascan  side.  That  is  the 
narrowest  part  of  the  strait,  and  it  is 
only  a  few  miles  south  of  the  .Arctic  Cir- 
cle, which  is  23^  degrees  from  the 
North  Pole.  That  is  the  part  of  the 
world  where  the  long  days  and  nights 
begin,  and  if  ever  such  a  road  is  built 
there  will  be  plenty  to  interest  travelers. 
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Editorial   Change. 

Our  western  editorial  representative, 
Mr.  Joseph  A.  Baker,  has  resigned,  and 
leaves  the  paper  April  30.  Mr.  Baker  has 
proved  to  be  a  very  valuable  man  and 
possesses  the  attributes  that  force  suc- 
cess in  whatever  sphere  of  labor  he  de- 
votes his  energies. 

Those  who  have  been  in  the  habit  of 
corresponding  with  Mr.  Baker  direct  will 
please  in  future  address  their  letters  to 
the  head  office,  136  Liberty  street,  New 
York.  

Ratio  of  Dead  Weight  to  Live  Load. 

In  perhaps  the  majority  of  cases,  if  a 
sheet  of  ordinary  office  letter  paper  was 
weighed,  and  the  envelope  in  which  it 
came  through  the  mails  was  also 
weighed,  it  would  be  found  that  on  the 
average  the  envelope  was  about  as  heavy 
as  the  sheet  of  paper.  If  the  letter  cost 
two  cents  to  deliver,  it  is  obvious  that 
the  sender  must  have  paid  one  cent  for 
the  transmission  of  his  communication 
and  another  cent  for  the  carriage  of  the 
envelope. 

Applying  this  analogv  to  the  transpor- 
tation of  merchandise,  we  may  say  that 


the  envelope  may  readily  represent  the 
vehicle  containing  the  goods,  while  the 
typewritten  letter  represents  the  live,  or 
paying  load.  The  car,  stamped  with  the 
name  of  the  owning  road  and  post- 
marked with  tare,  capacity  and  equip- 
ment data,  is  hauled  over  the  road  for 
sole  purpose  of  preserving  the  valuable 
contents  intact  and  preventing  their  be- 
ing tampered  with  while  in  transit. 

In  the  days  when  a  wooden  car  having 
a  tare  of  about  20,000  lbs.  was  required 
to  carry  20,000  lbs.  of  load,  shippers  paid 
a  given  rate  for  the  haulage  of  their 
merchandise,  and  incidentally  put  the 
railroad  company  in  for  the  haulage  of  an 
equal  weight  of  material  which  was  not 
capable  of  being  turned  into  money  at  the 
end  of  the  trip.  No  doubt  the  freight 
rate  generally  charged  compelled  the 
shipper  to  pay  for  the  movement  of  the 
dead  as  well  as  the  live  load,  but  the 
arrangement  was  uneconomical  because 
the  ratio  of  dead  weight  to  paying  load 
was  so  high  that  if  a  shipper  desired 
to  forward  lOO  lbs.  freight,  200  lbs.  in 
all  had  to  be  taken  over  the  road. 

As  the  capacity  of  wooden  cars  in- 
creased and  methods  of  construction  and 
of  car  design  improved,  the  tare  became 
somewhat  less  in  proportion  to  the 
weight  of  the  paying  load.  When 
60,000  lbs.  capacity  was  reached,  the 
steel  car  first  made  its  appearance,  and 
the  ratio  between  dead  weight  of  vehicle 
and  paying  load  began  to  decrease,  until 
at  the  present  time  with  the  modern 
steel  car  of  high  capacity  an  average  of 
25  per  cent,  of  dead  weight  will  answer 
for  the  transportation  of  75  per  cent, 
of  paying  load,  especially  where  rough 
freight  is  concerned.  The  natural  re- 
sult of  this  is  that  in  any  train  of  given 
weight,  the  revenue  producing  load  is 
so  much  in  the  preponderence,  and  the 
mere  dead  weight  used  to  convey  it  com- 
paratively small  that  a  readjustment  of 
freight  rates  was  not  only  possible,  but 
inevitable.  A  further  economy  in  train 
operation  at  once  appeared  by  reason  of 
the  fewer  of  these  large  cars  hauled,  and 
the  consequent  decrease  in  the  amount 
of  rolling  stock  necessary  to  conduct  a 
given  amount  of  traffic. 

The  large-  car  and  the  big  engine, 
whose  evolution  have  gone  on  side  by 
side,  at  length  produced  such  a  result  as 
to  justify  Mr.  Geo.  H.  Daniels,  of  the 
New  York  Central,  in  saying:  "If  our 
railroad  rates  were  doubled,  at  which  fig- 
ure they  would  still  be  lower  than  those 
of  any  other  country  in  the  world,  it 
would  close  almost  every  mill  and  fac- 
tory in  our  country  away  from  tide- 
water." It  is  evident  from  all  this  that 
the  reduction  of  dead  weight  in  propor- 
tion to  the  paying  load  which  can  safely 
be  carried  in  any  car  is  a  most  impor- 
tant factor  in  the  transportation  prob- 
lem and  it  opens  up  a  wide  field  for 
car  design  and   construction   capable   of 


realizing  the  most  satisfactory  revenue 
producing  results. 

While  it  is  true  that  in  this  country 
the  ratio  of  dead  weight  to  paying  load 
has  been  reduced  to  a  highly  economical 
point,  we  are  behind  European  practice 
in  this  respect  when  it  comes  to  our  best 
passenger  equipment.  The  average 
weight  of  a  twelve-section  drawing-room 
and  smoking-room  Pullman  sleeper  is 
124,000  lbs.  The  car  will  comfortably  hold 
twenty-si.x  people,  when  there  are  two 
people  in  each  section  and  two  in  the 
drawing-room,  and  this  means  that  for 
every  such  person  carried  in  that  car  the 
railway  hauls  4.769  lbs.  of  dead  weight. 
The  average  weight  of  a  sixteen-section 
sleeping  car  is  122,000  lbs.  If  thirty-four 
people  occupy  this  car,  as  they  would 
with  two  in  a  section  and  two  in  the 
state-room,  we  have  a  dead  weight  per 
passenger  of  about  3.588  lbs. 

These  figures  may  appear  to  represent 
too  much  waste  space  in  the  Pullmans, 
so  in  order  to  make  the  comparison  fair- 
er we  will  suppose  twice  the  number  of 
people  are  carried  and  that  the  car  had 
been  filled  as  it  might  be  in  day  time. 
Taking  an  average  between  the  dead 
weight  hauled  per  passenger  for  the  two 
classes  of  car,  this  would  give  about 
2,039  lbs.  per  passenger.  The  Pullman 
car  in  America  is  used  on  all  roads  and 
thus  may  fairly  be  considered  as  a  dis- 
tinct type. 

As  an  instance  of  the  practise  in  Great 
Britain  we  may  cite  a  48-ft.  bogie  first- 
class  carriage  on  the  Caledonian  Rail- 
way. First-class  travel  in  the  British 
Isles  approximates  more  closely  to  our 
Pullman  travel  Ihan  our  ordinary  first- 
class  day  coach  travel  does.  This  vehi- 
cle has  a  total  w'eight  of  23  tons  II  cwt., 
or  52,752  lbs.  The  carriage  holds  56  per- 
sons and  the  amount  of  dead  weight 
hauled  per  passenger  carried  is  942  lbs. 
The  average  Pullman,  therefore,  contains 
a  little  over  twice  as  much  dead  weight 
per  passenger  when  filled  to  its  day-time 
capacity  as  the  Caledonian  carriage 
which  has  been  taken  as  an  example. 

We  have  been  here  only  considering 
the  ratio  of  dead  weight  to  paying  load 
and  have  given  the  figures  for  the  inter- 
est which  may  attach  to  them.  There  are 
other  conditions  which  would  have  to  be 
taken  note  of  if  the  comparison  were 
intended  to  be  full  and  complete  in  every 
particular.  In  this  country  on  account 
of  the  long  distances  traveled  and  for 
other  reasons,  the  style  of  coach  is  ma- 
terially dififerent  from  those  of  European 
countries.  Our  Pullmans  are  more  like 
traveling  hotels  in  which  we  sleep  and 
dine  and  live,  while  the  Caledonian  car- 
riage is  simply  a  comfortable  vehicle  for 
short  distance  travel,  without  lavatories, 
passageways,  smoking  compartment,  or 
any  of  the  many  conveniences  which, 
though  they  add  weight  to  the  car  and 
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rcdiKX-  its  carrying  capacity,  cnliancc  the 
comfort  of  travel  in  sucli  a  way  that  to 
us  they  are  iiulispensable. 


International    Railway    Congress 
Meeting. 

'Hu-  nieeliiij;  mI  ilu-  1  nterMatintial  Rail- 
way Congress  which  begins  at  Washing- 
ton, I).  C  cm  May  .•?,  is  an  event  of  very 
grial  inip'>rl.iMer  to  railways  .mil  r;nl- 
way  interests  of  all  kinds.  'l"he  Inter- 
national Railway  Congress  is  a  most  dig- 
nified and  inllnential  organization,  with 
headquarters  in  Brussels.  Helgiuni.  It  is 
composed  of  the  leadhig  railway  olTicials 
and  meets  in  convention  once  in  five 
years  to  discuss  the  most  inipMrlanI 
practical  matters  connected  with  railway 
management.  All  the  |).ist  meetings 
have  been  held  in  European  cities,  and 
the  highest  dignitaries  in  the  countries 
where  the  Congress  met  have  felt  hon- 
ored to  pres-de  over  the  deliberations 
of  men  wIim  eserl  sncli  stupendous  in- 
llueiice    <in    the    welfare    nf    nations. 

Tile  meetni,t;s  at  Washin.gton  will  last 
from  the  ,^d  to  the  14th  of  the  month, 
then  the  visitors  will  be  given  free  trans- 
portation over  all  the  railways  on  this 
continent,  if  they  so  desire.  Had  Presi- 
dent Roosevelt  been  in  Washington  he 
would  have  taken  part  in  'the  opening 
ceremonies  and  Vice-President  Fairbanks 
will  act  in  his  place.  The  succeeding  gen- 
eral meetings  will  be  presided  over  by 
President  Stuyvesant  Fish,  of  the  Illinois 
Central,  because  he  is  president  of  the 
.American  Railway  Association,  through 
which  the  arrangements  were  conducted 
that  brought  the  International  Railway 
Congress  to  this  country.  President 
Fish  will  deliver  an  inaugural  address 
wdiich  is  certain  to  be  worthy  of  the  oc- 
casion, for  Mr.  Fish  is  an  earnest  stu- 
dent of  all  the  most  important  pri>bK-nis 
of  railway  management. 

The  work  of  the  Congress  will  be  car- 
ried on  in  five  sections,  50  that  the 
members  and  visitors  may  listen  to  or 
take  part  only  on  the  subjects  they  are 
interested  in.  In  the  first  section  main- 
tenance of  way  matters,  which  include 
rails  and  their  fastenings,  ties  of  all 
kinds,  etc..  will  receive  exhaustive  at- 
tention. In  the  second  section  problems 
relating  to  locomotives  of  great  power, 
pooling  locomotives,  automatic  couplers, 
and  electric  traction  will  be  discussed.  In 
the  third  secti.in  the  lighting,  heating 
and  ventilation  of  trains,  automatic  block 
systems,  baggage  and  express  parcels, 
and  suburban  traffic  will  be  thrashed  out. 
Section  four  will  be  devoted  to  slow- 
freight  rates,  bookkeeping,  duration  and 
regulation  of  work,  and  provident  in- 
stitutions, and  the  fifth  section  will  be 
.given  to  discussion  of  the  influence  of 
light  railways  on  the  main  lines,  direct 
financial  co-operation  by  public  authori- 
ties, organization   of  cheap  service,   and 


autonioliilc  tr.-illic.  These  sections  will 
meet  at  dilfcnut  hotels,  the  main  meet- 
ing being  held  in  the  ballroom  of  the 
New  Willanl, 

The  American  delegates  to  the  Con- 
gress include  the  itrincipal  railway  ofli- 
ciils  in  the  United  States.  Can.ida  and 
Mexico. 

In  conm-etion  with  this  Congress  a 
most  elaborate  Exhiljilion  of  Railway 
Appliances  has  been  prepared  under  the 
supervision  of  the  Railway  Supply  Men's 
■Association,  Messrs.  Geo.  A.  Post,  C.  A. 
Moore  and  J.  Alexander  Brown  being 
the  leading  sjjirits.  The  exhibition  will 
cover  over  yo.ooo  square  feet  of  space,  a 
little  more  than  two  acres,  wdiicli  throws 
the  mechanical  convention  exhibits  en- 
tirely into  the  background. 


The  Value  of  Tail  Rods. 

The  Camden  and  Suburban  Railway 
Company  has  had  some  interesting  ex- 
perience concerning  the  value  of  piston 
tail  rods.  They  have  as  part  of  their 
equipment  two  cross-compound  conden- 
sing Corliss  engines  with  cylinders  30^2 
and  52  X  42  ins.;  each  connected  to  an 
800-kw.  generator.  The  engines  are  ex- 
actly alike  except  that  one  of  them  has 
no  tail  rods  and  one  of  them  has  tail 
rods. 

The  engine  without  tail  rods  was 
installed  three  years  ago,  and  the  one 
having  the  tail  rods  was  put  in  service 
two  years  ago.  The  engine  with  the  tail 
rods  has  been  the  more  economical  of 
the  two,  and  has  practically  cost  noth- 
ing for  maintenance  during  the  two  years 
it  has  been  running.  The  bull  rings  have 
not  been  changed,  and  the  tool  marks 
are  still  to  be  seen  on  the  bottom  of 
the  cylinder.  A  saving  in  steam  con- 
sumption has  also  been  one  of  the  fea- 
tures of  the  engine  with  the  tail  rods, 
and  it  can  be  run  at  about  10  per  cent 
greater  capacity  than  the  other. 

In  the  three  years  which  the  engine 
without  the  tail  rods  has  run.  it  has 
worn  out  tw'O  sets  of  bull  rings  and  the 
low  pressure  cylinder  has  been  worn 
down  about  1-1/16  ins. 

The  success  of  the  tail  rods  is  attri- 
buted, by  those  in  charge,  to  the  fact 
that  the  tail  rods  used  are  very  substan- 
tial ones,  and  have  had  adequate  sup- 
ports. In  their  opinion  the  good  results 
obtained  are  gained  by  having  a  through 
rod  from  cross  head  to  tail  bearing,  of 
sufficient  strength,  and  slightly  bowed 
upward,  so  that  the  weight  of  the  piston 
will  bring  it  straight,  and  at  the  same 
time  give  a  fair  bearing  to  the  piston  on 
the  lower  part  of  the  cylinder. 

This  is  the  story  of  the  performance 
of  two  similar  stationary  engines  with 
large  cylinders.  It  is  true  that  locomo- 
tives have  not  got  quite  up  to  the  size 
of  cylinders  with  which  the  stationary 
engines  were  equipped,  yet  there  seems 
to   have   been  a  verv  marked   difference 


between  the  stationary  engines  having 
the  tail  rods  and  those  not  having  them. 
This  subject  came  up  for  discussion  in 
the  Master  Mechanics'  Associalifin  in 
l><09.  and  there  was  considerable  diversity 
of  opinion  among  the  members,  as  to 
whether  tail  rods  on  locomotives  were 
satisfactory.  The  size  of  the  cylinder 
seemed  to  have  some  bearing  on  the 
subject,  and  the  fact  that  unlubricated 
extension  piston  rods  would  give  trouble 
was  one  of  the  things  which  might  have 
been  expected.  Adequate  support  (or  the 
tail  rod,  so  that  the  piston  could  be  kept 
in  alignment  at  all  limes,  and  especially 
when  the  engine  was  drifting,  appeared 
to  be  very  necessary  in  the  opinion  of 
those  who  favored  the  use  of  the  tail 
rods.  Those  using  them  practically  said 
that  poorly  designed  tail  rods  were  bad. 
and  to  get  results  the  best  were  nonp 
too  good.        

Repair   Work   on    Monthly   Appropria- 
tions. 

There  was  one  remark  made  to  the 
New  York  Railroad  Club  by  Mr. 
Charles  Streicher  in  his  paper  ort 
Railway  Shop  Management  to  wdiich 
little  or  no  exception  will  be  taken.  He 
said,  in  effect,  nearl}'  all  railroads  now 
l)urchase  their  locomotives  and  other 
rolling  stock,  but  practically  all  roads 
maintain  repair  shops,  not  because  they 
can  do  the  work  more  economically 
than  other-,  hut  because  it  is  es-.ential 
to  have  control  of  the  work  and  so  be 
able  to  handle  emer.gency  jobs  in  ac- 
cordance with  their  knowledge  of  the 
requirements. 

It  is  quite  possible  to  do  this  work  at 
minimum  cost,  but  the  absence  of 
proper  .system  in  such  matters  often 
leads  to  high  average  charges  per  loco- 
motive or  per  car.  To  meet  such  cases 
the  speaker  advocated  the  monthly  ap- 
propriation plan  for  running  a  railroad 
repair  shop.  This  system  means  the 
setting  apart  of  a  certain  definite 
amount  of  money  by  the  company  each 
month  for  each  division,  and  this 
amount  is  e.xpected  to  be  enough  to 
pay  for  the  labor  and  material  neces- 
sary for  the  maintenance  of  equipment 
in  the  shops,  yards  and  inspection 
points  on  the  division,  the  hard  and  fast 
rule  being  that  the  total  of  the  pay 
rolls  and  the  cost  of  material  must  not 
exceed  th6  specified  amount,  except  in 
cases  of  emergency  after  satisfactory- 
explanations  have  been  given. 

This  method  tends  to  curb  extrava- 
.gance  and  cuts  out  expenditures  not 
immediately  necessary  and  it  furnishes 
the  officers  of  the  department  with 
some  sort  of  data  upon  which  to  base 
their  demands  for  the  comoany's  funds. 
It  is  claimed  for  this  system  that  it 
docs  not  destroy  individuality,  but 
rather  tends  to  develop  inventive, 
executive   and   managing  ability,  and  a 
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n^an    alive    to    the    P°«^ibilities    of    the 
system   may   achieve   results   wh.ch   nv>11 

'"^^r:jSm:Mr.  St^icher  .ys. 
is  not  generally  popular,  and  oftcers 
fave  nee'd  to  educate  their  men  and  gam 
heir  co-operation.  The  success  of  the 
Xn  depends  largely  upon  the  appro- 
oriations  being  based  on  recorded  facts, 
couplecl  with  reasonable  expectat.ons. 
They  must  be  made  with  full  knovvl- 
Jdjal  consideration  of   shop   fac.h- 

,ies  and  local  conditions,  wh.ch  are  sel 
Im  exactly  alike  on  f "-'/';- °",- 

When   he    speaks    of    recorded     at 
,the  author  of  the  paper  means  that  it 
■  s   necessary    to   have    cost   statement, 
rnclud-ng   labor   and   materia     covermg 
:aU   classes   of   eng.nes   and   cars,   care 
<ully    summarized    and    averaged    as   to 
nans   of    equipment,   and    these   state- 
^en  s  are  to  be  freely  given  to  all  con- 
cerned     There    should    be    a    monthly 
dstribution     of     comparative     average 
cost  sheets  per  umt  of  equ.pment.  cov- 

erine  the  entire  system. 

To    properly   work   out   the    plan    we 
,re  told  that  the   piecework  system   >s 

essential.     Estimates  are  '"-de     orje 
pairs  at  so  much  ap>ece,  --^^l^'^f 
Is   specified   in  pounds,  tons,  feet,   gal 

ions    etc.,   and   if   repairing   -nd   ma.n- 
^nLe  b;  carried  out  on  the  mdefi,.e 

day  work  plan  confusion  and  failure  w  U 
follow     Division  appropriations  should 
be  made  in  lump  sums  by  the  genera 
executive   officers,   who   should   con  ul 
with     the     superintendent     of     motive 
power.     Master  mechanics  and  master 
Lr  builders   should  not  be  he       down 
to    itemized    appropriations.      If    these 
men    are    given    reasonable    appropna- 
tTons  and  material  allowances  they  may 
be  expected  to  do  the  work  under  the 
existing  conditions  and  with  a  certain 
amount  of  give  and  take,  according  to 
circumstances.  . 

Under     the     monthly     appropnatio 
plan,  failure   is  likely  to   follow  the   il 
advised  effort  of  officials  who  go  into  it 
with  a  view  of  making  a  record.     Co- 
operation of  the  rank  and  file  are  neces- 
sary,  and   if   the   first   appropriation   is 
exceeded  the  matter  must  be  examined 
impartially,  and  those  responsible  must 
be     given   a   chance     to   redeem     them- 
selves.    It  is  a  mistake  to  cut  the  ap- 
propriation too  low,  or  to  hamper  the 
master    mechanic   or    the    master    car 
builder  with  interference.     They  shou  d 
be    given    full    swing,    but    intelligently 
encouraged  to  produce  results  with  full 
appreciation  of  the   difficulties  m  thei,r 

paths. 

The  Work  of  the  Chancetaker. 
We  have  recently  seen  an  account  of  a 
rear  end  collision  on  one  of  our  im- 
portant New  England  railroads.  The 
collision  resulted  in  the  derailment  of 
eight  freight  cars  and  the  serious  injury 


of  the  engineer  of  the  forward  tram.    It 
seems  that  a   freight  train  had  stopped 
on   the   main   line,   and   the   engineer   of 
that   train   got   under   his   engine   to   re- 
pair a  breakdown.    While  under  the  en- 
gine a  following  train  crashed  into   the 
rear  of  the  standing  train,  broke  up  eight 
freight  cars  and  pushed  the  standing  en- 
gine ahead,  and  so  injured  its  engineer 
as  to  necessitate  the  loss  of  one  of  his 
legs      Any   one    of   several    causes    may 
have  been  at  the  bottom  of  this  wreck 
but  it  looks  very  much  like  the  work  of 
the  Chancetaker. 

The  road  may  not  have  been  protected 
by  signals  in  the  rear  of  the  stalled  train 
The  signals,  if  there  were  any,  may  not 
have  worked  properly.  The  flagman  may 
not  have  gone  back  far  enough.  The  en- 
gineer of  the  second  train  may  not  haNe 
acted  on  any  indication  to  "-"•  T'- 
brakes  may  have  failed  to  work.  Th  re 
are  five  things,  any  °"«=  ^^  "'"'^  "^^^ 
have  been  the  cause  of  the  trouble.  We 
do  not  say  accident,  because  things  like 
this  cannot  be  rightly  called  accidents. 

The  rear  end  flagman  has  so  often  been 
weighed  in  the  balance  and  found  want- 
in.,  that  it  is  about  time  he  was   disre- 
garded as  the  sole  safety  appliance  for  a 
stalled  train.    Block  signals,  with  home 
and   distant   indications,   are   now   prac- 
tically  part   of   modern   railroad   equip- 
ment, and  these  must  be  supplemented 
with  the  highest  possible  grade  of  sig- 
nal  maintenance,   coupled   with   the   en- 
forcement    of    that    kind     of     disciphne 
which  insures  their  absolute  and  unques- 
tioning obedience  by  all  train  crews.   The 
failure  of  brakes  to  work  is  not  to-day  a 
valid  excuse  for  railroad  accidents.    Al- 
most the  same  remarks  apply  to  brakes 
as  to  signals.    To  be  of  any  real  value 
they   must  be   maintained  at   maximum 
efficiency;  and  by  the  time  a  man  is  en^ 
titled  to  sit  on  the  right-hand  side  of  an 
en-ine  he  should  know  how  to  handle  air 
brakes  and  be  fully  aware  of  their  con- 
dition on  the  train  he  is  handling 

Somewhere   in  this   collision  there   is 
the  work  of  the  Chancetaker.    He  may 
have  been  a  high  official  or  a  negligent 
flagman  or  a  careless  engineer  or  a  com- 
bination of  two  or  more,  but  his  work  is 
alwavs    the    same,    whether   he    does     t 
alone  or  gets  there  in  squads.   One  of  the 
most   pressing   duties    for    railroad   men 
of  all  ranks  to-day  is  the  elimination  of 
collisions,  front  or  rear;  in  yards  or  on 
crossings.    Safe  railroading  is  the  thing 
which  the  American  people  are  demand- 
ing and  they  mean  to  have  it. 


of  train  was  run  between  Pontiac  and 
Bloomington,  a  distance  of  about  thirty- 
five  miles,  and  also  between  Spnngtield 
and    Girard,    a    distance    of    twenty-tive 

miles. 

These  trains  are  run  as  often  as  are 
the  electric  cars,  with  which  they  com- 
pete and  the  fares  on  the  steam  road  are 
as  low  as  on  the  trolley  line.  Stops  are 
made  at  regular  stations,  and  at  all  high- 
way crossings  and  public  institutions,  so 
that  passengers  have  nothing  to  com- 
plain of. 

To  still  further  reduce  the  cost  of  op- 
eration and  to  head  of!  projected  trolley 
lines  as  well  as  divide  the  business  with 
the  existing  opposition  lines,  the  Alton 
have    given   an   order    for    six    gasohnc 
motor   cars   to   be   used   in   this   service. 
In  thus  endeavoring  to  meet  conditions 
and  do  as  well  if  not  better  than  their 
rivals    this    company   have    shown    plain 
business  sagacity.    "It's  the  only  way! 
And  the  way  that  many  other  railroads 
ought  to  be  following. 


Gasoline  vs.  Electricity. 

The  Chicago  &  Alton  Railroad  Com- 
pany have  felt  the  effect  of  trolley  line 
competition,  and  not  long  ago  they  put 
on  a  suburban  service  which  was  intend- 
ed to  meet  the  case.  At  present  small 
engines  are  used  hauling  ordinary  pas- 
senger coaches.     The  first  of  this  class 


A   Steel   Car  Fallacy.^ 

What  is  a  railroad  collision?     It  is  the 
violent   coming  together  of  two  trains, 
either  moving  in  opposite  directions,  or 
moving   in  the   same   direction,   or   one 
moving  and  the  other  not  moving.     Ihe 
results  are,  as  a  rule,  the  same:  destruc- 
tion of  life  or  of  property  or  of  both. 
There  is  one  thing,  however,  that  a  col- 
lision is  not  the  result  of.    It  is  not,  and 
never  will  be,  the   resuH  of   locomotive 
or  car  construction.     It  is  in  every  case 
the  result  of  a  failure  in  tram  operation. 
Our  friends -tof  the  daily  press  are  very 
ri<,htly  insisting  that  something  must  be 
done   to  reduce  the  loss  of  life   in   rail- 
road collisions.     They  point  to  the  re- 
sults of  such  an  accident  in  which  heavy 
Pullmans,   steel  cars  and   wooden  vehi- 
cles are  involved,  and  from  the  fact  that 
wooden  cars  are  generally  badly  crushed 
thev  are  advocating  the  adoption  of  steel 
car's  as  an  antidote  to  the  collision  evil 
It  is  true  that  il  collisions  are  one  of 
the  inevitable  conditions  of  modern  rail- 
roading, it  is  far  safer  for  passengers  to 
ride  in  Pullmans  or  steel  cars.   As  things 
go  now,  the  fact  that  such  cars  are  safer 
than   wooden   ones   rests  on  their  very 
ability  to  crash  into  and  wreck  weaker 
ones      If  all  the   cars  in  two   violently 
colliding  trains  were  equally  strong  what 
would  happen  to  the  passengers? 

We  can  give  some  answer  to  this  ques- 
tion by  referring  to  a  newspaper  cutting 
recently  sent  to  us  by  one  of  our  readers, 
in  which  it  was  said  that  a  train  going 
fifty  miles  an  hour  had  been  stopped  by 
its  engineer  in  four  rail  lengths.    Fifty 
miles  an  hour  is  at  the  rate  of  766  ft 
per  second.   Four  rail  lengths  is  120  feet^ 
If  the  train  was  not  stoppmg,  it  would 
pass  over  the  four   rail  lengths  m   less 
than  two  seconds.    It  is.  of  course   obw- 
ous  that  this  newspaper  statement  is  in- 
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correct,  but  vvliat  about  tlie  loose  pas- 
sengers in  a  train  so  stopped?  They 
would  be  thrown  with  excessive  violence 
against  the  ends  and  the  interior  furnish- 
ings of  the  car,  and  severe  injury  to  them 
would  result. 

If  two  non-tclescopabic,  indestructible 
steel  car  trains  came  together  at  high 
speed  the  stopping  of  each  train  would 
take  place  in  considerably  less  than  four 
rail  lengths,  and  some  of  the  cars  would 
be  up-ended  or  violently  wrenched  to  one 
side,  or  one  or  both  of  the  trains  would 
rebound  with  considerable  force.  The 
passengers  in  these  cars  not  being  fix- 
tures and  having  at  the  time  of  collision 
the  velocity  of  the  moving  trains,  would 
be  thrown  about  with  a  degreee  of  vio- 
lence only  measured  by  the  speed  of  the 
trains  and  the  staying  qualities  of  the 
cars. 

We  do  not  say  that  steel  passenger 
cars  are  not  a  most  desirable  form  of 
railroad  vehicle  construction.  They 
would  be  most  valuable  in  such  contin- 
gencies as  derailments  or  such  like 
wrecks,  for  they  would  stand  an  enor- 
mous amount  of  side  wiping  against  tun- 
nel walls  or  the  slopes  of  rock  cuts  where 
they  had  space  to  stop  in.  When  it 
comes  to  the  violent  straight-away  col- 
lision, something  must  give,  and  the  suc- 
cess of  the  heavy  Pullman  or  the  all-steel 
car  has  so  far  depended,  almost  entirely, 
on  the  presence  in  the  trains  of  cars  that 
can  be  crushed  or  broken  to  fragments. 


Book  Reviews. 

Modern  Gas  Engines  and  Producer  Gas 
Plants,  by  R.  E.  Mathot,  M.E.     Pub- 
lishers, the  Norman  W.  Henley  Com- 
pany, New  York.     1905.     Price,  $2.50. 
This  book  is  simple,  instructive  and 
up  to  date.    It  is  intended  to  be  a  guide 
to  the  gas  engine  designer,  user  and  en- 
gineer, and  to  aid  him  in  the  construc- 
tion,   selection,    purchase,    installation, 
operation   and   maintenance   of  gas   en- 
gines.    The    author   has    discussed    his 
subject  fully  and  clearly  without  the  use 
of  mathematics. 

The  book  contains  303  pages  and  is 
well  illustrated  throughout  with  line 
cuts  and  diagrams.  There  are  fifteen 
chapters.  The  first  nine  of  them  deal 
with  the  gas  engine,  from  all  points  of 
view.  The  next  four  are  devoted  to 
producer  gas  and  producer  gas  engines, 
and  the  last  two  take  up  oil  and  volatile 
hydrocarbon  engines  and  the  selection 
of  an  engine.  The  results  of  a  series  of 
tests  are  given  at  the  back  of  the  book, 
and  a  good  index  is  also  to  be  found 
there.  The  author  of  this  book  is  a 
consulting  engineer  who  has  made  gas 
engines  a  special  study.  He  treats  the 
subject  from  the  standpoint  of  the  best 
modern  .American  and  European  prac- 
tice. 

"Alternating    Current    Machinery."      By 
William  Esty,  head  of  the  Department 


of  Electrical  Engineering  in  Lehigh 
University.  Publishers,  the  American 
School  of  Correspondence  at  the  Ar- 
mour Institute  of  Technology,  Chi- 
cago, 1905.    Price,  $3.75. 

This  book  is  written  primarily  for  the 
practical  man,  but  can  be  read  with  profit 
by  anyone  interested  in  th;  subject,  even 
though  lie  may  not  possess  a  working 
acquaintance  with  higher  mathematics. 
In  fact  one  of  the  reasons  why  this  book 
has  been  prepared  is  to  deal  with  the 
subject  without  the  aid  of  mathematics. 
Graphic  or  geometric  methods  rather 
than  analytical  or  algebraic  methods  have 
been    adopted    whenever    possible. 

In  the  opening  sections  the  essential 
features  of  the  source  of  alternating  cur- 
rents and  the  alternator  are  taken  up. 
Next  follow  a  description  and  discussion 
of  the  instruments  used  to  measure  alter- 
nating current,  electromotiv  force  and 
power.  The  subsequent  sections  deal 
with  the  physical  theory  of  each  class  of 
apparatus,  the  applications,  behavior  and 
operation  of  this  apparatus,  the  struc- 
tural details  of  commercial  types  and 
the  methods  of  making  the  usual  tests 
and  calculations  based  thereon. 

The  book  is  neatly  bound  ia  half  mo- 
rocco, and  is  well  illustrated  with  half- 
tones and  line  engravings.  There  are  412 
pages  9x6  ins.  and  a  good  index  at  the 
end  of  the  book  facilitates  the  work  of 
the  student. 

How  to  Mix  Paints.      By    C.    Godfrey. 

Publishers,  The  Industrial  Publication 

Company.     New    York,    1905.      Price, 

so  cents. 

This  book  contains  fifty-three  pages  of 
reading  matter  and  they  are  7^2x5  ins. 
in  size.  It  is  a  simple  treatise,  prepared 
to  meet  the  wants  of  the  practical 
painter.  There  are  illustrations  of  the 
tools  and  appliances  used  by  the  paint 
mixer. 

Notes  are  given  about  tints  and 
shades,  use  and  care  of  brushes,  hints 
on  displaying  colors,  color  harmony,  etc. 
The  information  given  in  this  book  is 
practical  and  simple,  and  the  directions 
are  written  so  that  those  who  have  not 
had  a  very  extensive  training  in  mixing 
colors  may  yet  be  able  to  do  good  work 
in  that  direction. 

A  very  complete  index  at  the  back  en- 
ables one  to  easily  find  the  directions  for 
mixing  any  desired  tint  or  shade. 


Engineer's  Influence  on  Fireman. 
Last  month  we  gave  an  abstract  of 
the  admirable  paper  read  by  Mr.  W. 
S.  BIyth  on  Locomotive  and  Train 
Handling,  before  the  Canadian  Railway 
Club.  In  discussing  the  subject,  Mr.  A. 
A.  Maver,  master  mechanic  on  the 
Grand  Trunk  System,  endorsed  the 
speaker's  views  as  to  the  influence  for 


good  which  an  engineer  can  exert  upon 
his  fireman. 

Among  other  things  Mr.  Maver  said: 
"I  remember,  when  I  was  in  charge 
of  a  large  terminal,  having  a  freight 
engineer  who  had  received  his  training 
in  England,  where  they  give  much 
closer  attention  to  economy  in  fuel  than 
they  do  here,  although  not  perhaps  so 
much  in  regard  to  ton-haulage.  The 
schooling  which  he  had  received  in  Eng- 
land he  put  into  effect  in  Canada,  with 
the  result  that  the  monthly  bulletin 
ihowing  fuel  consumption  always  show- 
ed this  man  the  lowest  in  fuel  consump- 
tion per  car  mile.  Month  in  and  month 
out,  firemen  might  come  and  firemen 
might  go,  but  he  was  always  lowest  in 
fuel  consumed;  and  it  was  noticed  that 
firemen  who  had  received  their  training 
under  him  and  went  into  passenger  ser- 
vice always  gave  first-class  service  in 
passenger  work." 


May  Meetings  and  Conventions. 

The  International  Railway  Congress 
meets  on  May  3  in  Washington,  D.  C. 
The  session  will  last  until  May  14.  The 
spring  meeting  of  the  American  Society 
of  Mechanical  Engineers  takes  place  in 
Chicago,  May  31,  and  lasts  about  four 
days.  The  Association  of  Railway 
Claim  Agents  meets  in  Boston  during 
the  month  of  May.  The  Association  of 
Railway  Telegraph  Superintendents 
holds  its  annual  meeting  on  May  17  at 
Chattanooga,  Tenn.  The  Eastern 
Railroad  Association  holds  its  annual 
meeting  on  May  10  in  New  York.  The 
Freight  Claim  Association  meets  in 
Philadelphia  on  May  17.  The  Interna- 
tional Railway  Master  Boilermakers' 
.Association  meets  May  16  in  Buflfalo, 
N.  Y.  The  National  Association  of  Car 
Service  Managers  meets  in  \Vashing- 
ton,  D.  C,  during  the  month  of  May, 
and  the  Railway  Storekeepers'  Asso- 
ciation holds  its  annual  meeting  in 
Chicago,  Maj'  22  and  23. 


The  most  unsafe  way  to  send  money 
is  to  put  the  coin  in  an  envelope.  Some 
of  the  quarters  sent  in  this  way  slip  out 
accidentally  while  others  are  helped  out 
by  dishonest  people.  Postage  stamps 
are  safer  than  coin,  but  a  money  order 
is  best. 


When  Colonel  Henry  Waterson,  the 
famous  editor,  returned  from  the  Con- 
federate army,  he  landed  in  Cincinnati 
destitute.  Having  an  idea  that  he  was 
adapted  to  newspaper  work  he  pro- 
ceeded to  apply  for  a  job.  .\t  one  of- 
fice he  was  told  by  the  managing  editor 
that  the  staff  was  full,  but  that  there 
was  always  an  opening  for  an  unusu- 
ally good  man.  He  got  that  position, 
and  before  long  was  managing  editor. 
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Uneven  Cylinder  Wear. 

JOSErH    A.    liAKKU. 

Many  theories  have  been  advanced  at 
various  times  as  to  the  cause  of  cylind- 
ers wearing  more  at  the  top  than  at  the 
bottom  and  usually  the  theorists  have 
concluded  that  the  piston  and  guides 
were  not  lined  up  properly. 

That  these  deductions  were  purely  im- 
aginary and  not  based  on  facts,  I  am 
fully  convinced  after  a  recent  visit  to  the 
Missouri,  Kansas  &  Texas  Railway  Com- 
pany's shops  at  Parsons.  Kan.  Numer- 
ous cylinder  packings  have  been  experi- 
mented with  in  the  past  four  years  on  the 
Xaty,  and  the  final  decision  rendered  in 
favor  of  the  Murphy  packing,  the  inven- 
tion of  an  old  and  experienced  machinist 
in  the  Parsons  shops.  He  has  worked 
on  the  same  principles  and  on  the  same 
lines  as  the  Dunbar  packing,  producing  a 
packing  that  is  simpler,  with  fewer  parts, 
less  expensive,  requiring  less  skill  to  ap- 
ply and  giving  perfect  results. 


Rl/.  ^  Loco.  Entf. 

PISTON     PACKING     USED     ON     THE     M.,  K.  6t  T. 


Investigators  into  the  cause  of  the 
greater  wear  of  the  upper  wall  of  the 
cylinders  have  found  that  the  wear  was 
always  present  where  the  ordinary  pack- 
ing ring,  consisting  of  one  piece,  had  to 
be  sprung  into  place,  but  the  investiga- 
tion usually  ended  at  this  point.  We 
know  it  to  be  a  fact  that  with  this  type 
of  packing  steam  enters  under  the  ring 
at  the  stop  pin  at  the  bottom  of  the  pis- 
ton, passes  upward  and  exerts  its  great- 
est pressure  forming  a  fulcrum  at  the 
top  of  the  piston  and  ring.  It  naturally 
follows  that  there  must  be  greater  fric- 
tion there  and  necessarily  more  wear  at 
that  point. 

The  detailed  drawings  show  the  Mur- 
phy packing  as  applied  to  a  Katy  engine. 
The  spring,  only  half  of  which  is  shown, 
encircles  the  piston  and  is  made  of  steel 
%  in.  thick  and  of  suitable  width  to  be 
an  easy  fit  in  the  ring  cavities  of  the 
piston.     It   is    formed   and   tempered   to 


a  circle  5  ins.  larger  than  the  cyl- 
inder with  both  en  Is  turned  down.  These 
points  act  as  supports  to  the  ring  wdiich 
is  cut  into  three  equal  sections  and  keeps 
the  joints,  which  are  faced  and  steam 
tight,  in  contact  as  long  as  there  is  any- 
thing of  the  rings  left.  With  this  ar- 
rangement the  wear  of  ring  and  cylinder 
is  uniform,  as  the  expansion  is  the  same 
at  all  points. 

To  verify  the  claims  made  for  this 
packing  I  secured  records  of  several  en- 
gines which  showed  abnormal  wear  in 
their  cylinders  with  the  ordinary  packing 
and  which  since  the  change  of  packing 
have  caused  no  expense  and  occasioned 
no  trouble  to  the  Katy.  Engine  296,  At- 
lantic type,  19x26,  carrying  180  lbs.  steam, 
usually  had  the  packing  renewed  every 
month.  In  January,  1903,  she  received 
the  new  packing  and  worked  continu- 
ously until  January,  1904,  when  she  was 
shopped  for  general  repairs.  The  pack- 
ing was  then  retnoved  and  without  any 
renovation  applied  to 
191.  an  engine  notor- 
iously hard  on  cylin- 
ders. This  engine  is 
still  in  service  and 
tlie  packing  has 
never  been  reported. 
Engine  302  of  the 
same  class  and  with 
an  equally  bad  record 
for  cylinder  wear  got 
a  set  in  June,  1903. 
In  November,  1904, 
she  went  to  the  shops 
with  a  record  of  118,- 
769  miles  to  her  cred- 
it, 1/32  in.  wear  to 
her  packing,  none  to 
her  cylinders,  and  no 
report  of  packing 
failure  during  her 
service. 

The  reader  may 
think  this  a  "fish" 
story,  but  the  official  records  of  Super- 
intendent of  Motive  Power  O'Herin 
and  Mechanical  Engineer  W.  H.  Mad- 
dock,  will  verify  my  statement.  Incident- 
ally they  may  prove  to  you  the  necessity 
of  a  practical  demonstration  to 'a  theo- 
retical solution. 


Authority. 


During  the  dull  season  the  road 
master  had  issued  instructions  to  his  sec- 
tion foreman  to  reduce  forces  accord- 
ing to  orders,  and  one  boss  in  particu- 
lar had  orders  to  lay  ofif  several  men, 
which  only  left  him  one  man  and  him- 
self with  the  rest  of  the  pick  handles. 
The  morning  after  he  and  his  "man 
Friday''  had  got  out  the  car  and  were 
preparing  for  the  day's  work,  he  would 
constantly  take  out  the  road  master's 
letter  and  glance  over  it  and  remark,  "I 
have   laid   off   several   men   and   I   don't 


like  to  say  anything,  but  if  things  ain't 
different  I  will  lay  off  some  more." 
They  started  out,  and  that  evening, 
after  a  hard  day's  work,  they  were 
riding  home  on  the  hand  car,  he,  the 
boss,  and  his  one  and  only  and 
lone  man.  The  section  boss,  how- 
ever, saw  fit  to  remark,  "I  don't  like  to 
mention  any  names,  but  there's  some- 
body on  this  car  who  is  not  doing  his 
share  of  pumping." 


Shop  Extensions  on  the  P.  &  R. 

Tile  Philadi--lphia  i!i  Reading  are  mak- 
ing some  improvements  to  their  already 
extensive  repair  shops  at  Reading,  Pa. 
One  of  them  will  be  an  addition  of  220  x 
120  ft.  to  the  main  shop.  A  new  building 
is  being  put  up  on  the  west  side  of  the 
main  shop.  It  will  measure  540x60  ft. 
and  will  be  for  storage  purposes.  It  will 
be  open  at  the  sides  but  will  be  substan- 
tially built  and  contain  several  overhead 
electric  cranes.  The  Reading  has  bought 
a  large  number  of  new  machine  tools, 
which  are  being  rapidly  installed. 

The  wheel  department  is  to  be  raovecf 
to  the  East  Penn  shops,  and  the  space 
now  devoted  to  wheel  work  will  be  util- 
ized for  the  placing  of  machine  tools. 
The  company  are  bending  their  efforts 
to  make  the  repair  shop  at  Reading  one 
of  the  most  complete  to  be  found  any- 
where in  the  country,  and  when  all  the 
contemplated  improvements  have  been 
made  the  oflicials  consider  that  they  will 
be  fully  able  to  successfully  cope  with 
the  repair  work  on  that  busy  road. 


Freight  Equipment  for  the  Erie. 

Within  the  past  few  weeks  car  build- 
ers have  delivered  to  the  Erie  Railroad 
more  than  half  of  the  5,900  freight  cars 
recently  ordered  for  use  on  that  road. 
These  deliveries  include  1,072  hopper- 
bottom  cars,  1,500  box  cars,  975  gondolas 
and  281  refrigerator  cars,  all  of  which 
have  now  been  put  in  service  on  the 
Erie  and  its  branches.  The  cars  are  of 
the  latest  design  and  of  the  best  steel 
construction.  These  with  the  137  heavy 
freight  locomotives  now  being  built  and 
in  course  of  delivery,  will  aid  materially 
in  the  handling  of  the  traffic  which  is 
now  so  pressing  that  the  company  has 
to  keep  constantly  in  active  service  every 
locomotive  and  car  thev  own. 


Seventy-five  locomotives  were  turned, 
out  at  the  West  Albany  shops  during 
the  month  of  March,  thereby  establish- 
ing a  record.  A  new  Bradley  hammer 
has  been  placed  in  operation  and  a  shav- 
ings exhaust  system  installed.  .\r\  im- 
mense lathe  which  will  cost  $15,000  is 
soon  to  be  placed  in  operation  at  the 
shops.  The  lathe  is  being  built  by  the 
Niles-Bement-Pond  Company,  of  New 
York. 
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Our   Correspondence   School. 

Id  thia  department  we  propoae  giving  the  information  that  will  enable  trainmen  to  paaa  the  examioationa  they  are  aubjected  to  before  being  pro- 
moted. H  any  o(  our  students  fail  to  understand  any  part  of  the  instructions,  we  will  gladly  try  to  make  them  plainer  if  they  write  to  ua. 
When  a  student  wishes  to  receive  a  private  answer,  he  is  reminded  that  it  is  usual  to  send  a  stamped  envelope  for  the  return  letter.  W« 
will  be  glad  to  answer  any  question  relating  to  railway  matters,  but  prefer  that  they  be  suitable  lor  our  question  and  anawer  department. 

All  letters  intended  for  Our  Correspondence  School  ought  to  be  addressed  to  Department  E. 


Progress  of  Our  Educational  Course. 

VVu  fiiij  tli.il  our  ediicalioual  cou.'se 
is  proving  very  popular  with  enginemcn, 
and  a  very  encouraging  sign  is  that  in 
various  places  classes  have  been  fonncil 
for  the  purpose  of  studying  the  lessons 
by  mutual  lu'lp.  This  is  an  excellent 
move,  for  one  111,111  may  labor  hard  over 
a  problem  or  i|urs(io]i  and  fail  to  master 
it,  while  a  lillle  help  from  another  stu- 
dent may  make  it  plain.  On  the  other 
hand,  the  man  who  stumbled  over  one 
question,  will  be  able  to  help  his  asso- 
ciates over  other  dillicnltics. 

If  anythin.!2;  in  the  course  proves  too 
ditlicult  for  any  person  to  understand, 
lie  will  receive  willing  private  help  from 
this  otifice  by  writing  for  it.  The  men 
who  are  carrying  on  the  instruction  have 
all  had  to  educate  themselves  by  the 
kind  of  self-denying  perseverence  that 
resorts  to  what  is  known  as  "burning 
the  midnight  oil,"  an  experience  that  is 
pleasant  to  talk  about,  but  is  far  from 
agreeable  during  the  ordeal.  Men  who 
have  gone  through  this  e.xperience  may 
be  depended  upon  to  give  sympathetic 
help  to  those  brothers  who  are  strug- 
gling along  on  the  thorny  path  of  self- 
help. 

The  instruction  on  air  brakes  which 
we  have  now  entered  upon,  may  be 
safely  regarded  as  entirely  up  to  date. 
Those  who  give  careful  attention  to  the 
questions  and  answers  and  digest  them 
properly,  need  have  no  apprehension  in 
standing  an  examination  on  air  brakes 
by  any  set  of  railway  officials. 


Air   Brake   Questions — Second   Series. 

Q.  I.  Why  is  the  present  brake  called 
the  automatic  brake? 

A.  Because  it  is  automatic  in  its  ac- 
tion; that  is.  its  normal  condition  is 
when  it  is  held  off,  due  to  the  mainte- 
nance of  train  line  pressure,  and  any- 
thing which  happens  to  reduce  train 
pipe  pressure  will  cause  the  brake  to  ap- 
ply of  its  own  accord,  or  automatically. 

Q.  2.  Where  is  the  compressed  air 
stored? 

A.  In  the  main  reservoir  on  the  en- 
gine; in  the  train  line  which  extends 
throughout  the  train,  under  the  cars  and 
connects  the  brake  valve  with  the  triple 
valves;  and  in  the  auxiliary  reservoir  un- 
der each  car. 

Q.  3.  What  are  the  functions  of  the 
auxiliary  reservoir,  train  pipe,  triple 
valve  and  brake  cylinder? 

A.     The    auxiliary    reservoir    holds    a 


storage  of  compressed  air  for  supplying 
the  brake  cylinder  with  pressure  with 
which  ilie  brake  piston  is  pushed  out, 
eng.iging  the  system  of  levers  which 
brings  the  brake  shoes  up  against  the 
wheels  and  supply  braking  power.  The 
train  pipe  stores  a  quantity  of  compress- 
ed air  which  holds  the  triple  valve  in  re- 
lease position  normally;  but  when  the 
train  pipe  pressure  is  reduced,  the  triple 
v.ilve  will  shift  and  apply  the  brake.  The 
triple  valve  jjcrforms  a  three-fold  func- 
tion. When  in  release  position,  it  per- 
mits a  ch;irge  of  pressure  to  pass  from 
the  train  pipe  into  the  auxiliary  reser- 
voir. In  application  position,  it  permits 
pressure  to  pass  from  the  auxiliary  res- 
ervoir into  the  brake  cylinder.  In  re- 
lease position,  it  permits  pressure  to  dis- 
charge from  the  brake  cylinder  to  the 
.•itmosphere.  Thus  air  passes  through 
the  triple  valve  three  times.  The  brake 
cylinder  receives  pressure  from  the  aux- 
iliary reservoir  in  service  application, 
and  from  both  train  pipe  and  auxiliary 
reservoir  in  emergency  application, 
wdiich  pushes  out  the  piston  and  applies 
the    brake. 

Q.  4.  Where  does  the  pump  deliver 
the  air? 

A.  To  the  main  reservoir  on  the  en- 
gine, 

Q.  5.  Where  does  the  main  reservoir 
pressure  begin  and  end? 

A.     It  begins  with  the  discharge  valves 
of  the  air  pump  and  ends  at  the  rotary 
valve  of  the  engineer's  brake  valve. 
Q.  6.     What  is  excess  pressure? 
.A.     That  amount  of  pressure  contain- 
ed in  the  main  reservoir  higher  than  that 
in  the  train  line,  available  for  releasing 
brakes. 
Q.  8.     How  should  a  brake  be  cut  out? 
.A.     P.y  turning  the  stop   cock   in   the 
branch,  or  cross-over  pipe. 

Q.  g.     How  should  the  handle  of  cut- 
out cock  stand  when  closed? 
.A.     Parallel  with  the  pipe. 
Q.  10.     How  should  handle  of  the  an- 
gle cock  stand  when  closed? 

•A.     .At  q  right  angle  with  the  pipe. 
Q.   II.     What    does   line,   or   mark,   at 
end  of  plug  cock  indicate,  regardless  of 
position  of  handle? 

A.  This  line,  or  mark,  indicates  the 
direction  of  the  passage  way  through  the 
plug  cock,  and  by  it  may  be  known 
whether  the  cock  is  open,  regardless  of 
the  handle  itself. 

Q.  12.  How  should  a  brake  be  "bled" 
off? 

.A      The  release  valve  should  be  sharp- 


ly opened  for  an  instant,  then  quickly 
closed.  This  operation  may  be  repeat- 
ed until  the  triple  valve  begins  to  dis- 
charge the  air,  which  can  be  heard  at 
the  retaining  valve  or  exhaust  port  of 
the  triple,  then  no  further  opening  of 
this  valve  should  be  made. 

Q-  1.3-  When  should  the  brake  valve 
be  used  in  the  emergency  position? 

A.  Only  in  extreme  emergency  cases 
to  prevent  accident,  such  as  loss  of  life 
or  property,  then  the  handle  should  be 
l)laced  in  the  emergency  position  and  left 
there  until  the  train  stops  or  the  danger 
of  accident  is  over. 

Q.  14.  What  does  the  red  hand  on  the 
air  gauge  register? 

A.     Main  reservoir  pressure. 

Q.  15.  What  does  the  black  hand  reg- 
ister? 

A.  The  pressure  above  the  equalizing 
piston  and  in  chamber  D.  This  pressure 
may  be  properly  classed  with  train  line 
pressure.         

Air  Brake  Questions  and  Answers. 
Third  Series. 

AIR    PUMP. 

1.  Explain  how  an  air  pump  should 
be  started  and  run  on  the  road? 

.A.  It  should  be  started  slowly  to  per- 
mit the  condensation  to  be  drained  off. 
The  lubricator  should  be  started  care- 
fully, and  the  pump  worked  slowly  un- 
til about  40  lbs.  has  been  accumulated 
in  the  main  reservoir  to  cushion  the 
steam  and  air  piston  of  the  pump.  Then 
the  throttle  should  be  opened  wider, 
giving  a  speed  of  about  one  hundred 
and  thirty  or  one  hundred  and  forty 
single  strokes  per  minute.  The  amount 
of  work  being  done  really  governs  the 
speed  of  the  pump. 

2.  How  should  the  steam  end  of  the 
pump  be  oiled? 

A.  By  the  sight-feed  lubricator,  with 
a  good  quality  of  valve  oil,  and  at  the 
rate  of  about  one  drop  per  minute.  This 
amount  will  vary  with  the  condition  of 
the  pump  and  the  work  being  done. 

3.  How  should  air  end  of  a  pump  be 
oiled,  and  what  lubricant  should  be 
used? 

A.  High-grade  valve  oil,  containing 
good  lubricating  qualities  and  no  sedi- 
ment should  be  used.  A  good  swab  on 
the  piston  rod  will  help  out  a  great  deal. 
Oil  should  be  used  in  the  air  cylinder 
of  the  pump  sparingly  but  continuously, 
and  it  should  be  introduced  on  the  down 
stroke,  when  pump  is  running  slowly, 
through  the  little  cup  provided  for  that 
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purpose,  and  not  through  the  air  suction 
valves.  An  automatic  oil  cup,  such  as 
has  recently  come  into  practice,  is  pref- 
erable to  hand  oiling. 

4.  When  first  admitting  steam  to  the 
9/4-in.  pump,  in  what  direction  does  the 
main   valve  move? 

A.  If  the  main  piston  is  at  the  bottom 
of  the  cylinder,  as  it  usually  is  after 
steam  has  been  shut  oflf  and  gravity  con- 
trols it,  the  main  valve  will  move  to 
the  position  to  the  right. 

5.  With  the  main  valve  to  the  right, 
which  end  of  the  cylinder  will  receive 
steam? 

A.    The  bottom,  or  lower,  end. 

6.  When  the  main  piston  completes 
its  up  stroke,  explain  how  its  motion 
is  reversed  so  as  to  make  the  down- 
ward stroke? 

A.  When  the  main  piston  reaches  and 
is   nearly   at   the   top   of   its   stroke,   the 


vacuum  in  the  lower  end  of  the  air  cylin- 
der, underneath  the  air  piston.  Atmo- 
spheric air  rushes  through  the  air  inlet, 
raising  the  lower  receiving  valve,  and  fill- 
ing the  bottom  end  of  the  cylinder  witli 
atmospheric  pressure.  At  the  same  time 
the  air  above  the  air  piston  will  be  com- 
pressed. The  pressure  thus  formed  holds 
the  upper  receiving  valve  to  its  seat,  and 
when  a  little  greater  than  the  air  in  the 
main  reservoir,  the  upper  discharge  valve 
will  lift  and  allow  the  compressed  air  to 
flow  into  the  main  reservoir.  When  the 
piston  readies  the  top  of  the  stroke  its 
motion  is  reversed,  and  on  the  down 
stroke  the  vacuum  in  the  upper  end  of 
the  air  cylinder  is  supplied  by  atmo- 
spheric pressure  passing  through  the 
upper  receiving  valve.  The  main  reser- 
voir pressure  is  held  by  the  upper  dis- 
charge valve,  and  the  air  being  com- 
pressed   in   the   bottom   of   the    cylinder 
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reversing  plate  catches  the  shoulder  on 
the  reversing  valve  rod,  moving  the  re- 
versing rod  and  valve  to  their  upper 
positions,  where  steam  is  admitted  be- 
hind the  large  hea  1  of  the  main  valve, 
forcing  this  main  valve  over  to  the  left, 
carrying  with  it  the  slide  valve  which 
admits  steam  to  the  top  end  of  the  cyl- 
inder and  exhausts  it  from  the  bottom 
end,  thereby  reversing  the  stroke  of  the 
pump. 

7.  Explain  the  operation  of  the  air 
end  of  the  g'A-in.  air  pump  on  an  up- 
stroke and  on  a  down-stroke? 

A.  The  air  piston  is  directly  connected 
with  the  steam  piston,  and  any  move- 
ment of  the  steam  piston  will  conse- 
quently be  transmitted  directly  to  the  air 
piston.  When  the  steam  piston  moves 
up,  the  air  piston  will,  of  course,  go  with 
it,   thus   leaving   an   empty   space    or   a 


holds  the  bottom  receiving  valve  to  its 
seat,  and  when  compressed  sufficiently, 
forces  the  lower  discharge  valve  open 
and  passes  to  the  main  reservoir. 

8.  Give  some  of  the  causes  of  the 
pump  running  hot? 

A.  First,  air  cylinder  packing  rings 
leaking.  Second,  discharge  valves  stuck 
closed  or  the  discharge  passages  so  ob- 
structed that  the  pump  will  be  pumping 
against  high  air  pressure  continually. 
Third,  poor  lubrication.  Fourth,  high 
speed.  Fifth,  discharge  or  receiving  air 
valves  leaking.  Sixth,  air  piston  rod 
packing  leaking. 

9.  If  the  pump  runs  hot  while  on  the 
road,  how  would  you  proceed  to  cool  it? 

A.  First,  reduce  the  speed  of  the 
pump,  and  look  for  leaks  in  the  train 
line.  Second,  make  sure  that  the  pack- 
ing  around   the   piston   rod   is   not   too 


tight  and  in  bad  condition.  Third,  see 
that  the  main  reservoir  is  properly  drain- 
ed. If  the  pump  still  runs  hot  it  should 
be  reported  at  the  end  of  the  trip. 

ID.  If  the  pump  stops,  can  you  tell  if 
the  trouble  is  in  the  pump  or  in  the  gov- 
ernor? 

A.  Yes.  It  may  be  tested  by  opening 
the  drain  cock  in  the  steam  passage  at 
the  pump,  and  noting  whether  there  is  a 
free  flow  of  steam;  it  so,  there  is  a  free 
passage  through  the  governor  and  the 
trouble  is  not  there. 

11.  State  the  common  causes  for  the 
pump  stopping. 

A.  There  are  several  reasons.  First, 
it  may  be  stopped  by  the  governor  being 
out  of  order;  second,  the  valves  may  be 
dry  and  need  lubrication;  third,  nuts  may- 
be loose  or  broken  on  the  piston  rod  or 
one  of  the  pistons  pulled  ofT.  Fourth, 
the  reversing  valve  rod  may  be  broken, 
or  bent,  or  the  reversing  plate  may  be 
loose,  or  the  shoulder  on  the  reversing 
valve  rod,  or  the  reversing  plate  may  be 
so  badly  worn  as  not  to  catch  and  per- 
form their  proper  functions.  Fifth,  nuts 
holding  the  main  valve  piston  may  be 
loose  or  broken  off;  sixth,  excessive 
blow  past  the  packing  rings  of  the  main 
valve. 

12.  Should  a  pump  make  a  much 
quicker  down  stroke  than  up;  what  de- 
fect does  it  indicate? 

A.  An  upper  discharge  air  valve  leak- 
ing, a  lower  receiving  air  valve  stuck  to- 
its  seat,  or  broken. 

13.  Should  it  make  a  much  quicker  up 
stroke,  what  defect  does  it  indicate? 

A.  The  lower  discharge  valve  leaking 
badly,  or  the  upper  receiving  valve  is 
probably  broken,  or  stuck  to  its  seat. 

14.  Should  an  engineman  observe  the 
workings  of  a  pump  on  the  road,  and  re- 
port repairs  needed,  and  do  you  con- 
sider yourself  competent? 

A.     Yes. 

GOVERNOR. 

15.  What  is  the  function  of  the  air 
pump  governor? 

A.  To  properly  regulate  the  pressure 
in  the  main  reservoir. 

16.  Explain  how  the  governor  op- 
erates. 

A.  The  governor  is  an  automatic  ar- 
rangement for  admitting  and  closing  of? 
steam  to  the  air  pump,  and  is  actuated 
by  air  pressure.  Tlie  steam  valve,  which 
shuts  off  and  opens  up  the  steam  passage 
way  to  the  pump,  is  controlled  by  an  air 
piston  and  spring.  When  air  pressure  is  , 
admitted  above  the  piston,  it  forces  the 
piston  down,  closing  off  the  steam  to  the 
pump.  When  the  air  pressure  is  ex- 
hausted from  above  the  piston,  the 
spring  forces  the  piston  up  and  allows 
steam  pressure  to  pass  to  the  pump.  The 
admission  and  exhaust  of  the  air  to  this 
piston  is  controlled  by  a  diaphragm  and 
spring.  The  air  from  the  main  reservoir 
enters  the  body  of  the  governor  under- 
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neatli  the  diaphragm,  which  is  held  by  a 
spring  of  given  tension,  depending  on  the 
pressure  desired  in  the  main  reservoir. 
While  the  main  reservoir  pressure  is  less 
than  the  pressure  the  governor  is  set 
for,  this  diaphragm  is  held  down  by  the 
spring,  and  the  air  can  pass  no  further 
than  a  small  pin  valve  attached  to  it,  but 
when  the  main  reservoir  pressure  over- 
comes the  tcnsinn  of  the  spring,  it  raises 
the  diaphragm,  unseats  the  pin  valve  and 
allows  the  air  to  flow  to  llif  tup  of  the 
air  piston,  shutting  ofif  the  pump.  Dur- 
ing the  time  the  air  is  acting  on  this 
piston  some  of  it  escapes  through  a  large 
leakage  port,  which  is  always  open.  When 
the  main  reservoir  pressure  drops  below 
the  pressure  the  spring  is  adjusted  to, 
the  spring  forces  the  diaphragm  down, 
seating  the  pin  valve  and  allowing  the 
air  on  top  of  the  piston  to  escape  to 
the  atmosphere,  through  the  small  vent 
port. 

18.  Why  is  it  necessaiy  that  the  re- 
lief port  in  the  improved  governor  be 
kept   open? 

A.  If  this  port  is  not  kept  open,  the 
air  pressure,  which  holds  the  piston 
down,  cannot  escape  when  the  dia- 
phragm valve  closes,  and  consequently 
the  governor  will  not  operate  the  pump 
properly. 

19.  Where  would  you  look  for  the 
cause,  if  the  governor  allowed  a  very 
high  main  reservoir  pressure  to  accumu- 
late,  especially   in   winter   weather? 

A.  The  main  reservoir  pressure  may 
not  reach  the.  governor,  due  to  the  stop- 
page in  the  pipe,  or  in  the  union  at  the 
governor.  This  may  also  be  due  to  the 
space  on  top  of  the  diaphragm  being  fill- 
ed with  dirt.  If  the  air  is  getting  to  the 
diaphragm  valve,  and  is  so  indicated  by 
the  blow  at  the  leakage  port,  the  trouble 
must  then  be  due  to  the  drip  pipe  being 
stopped  up  or  frozen,  thereby  preventing 
the  air  and  steam,  which  leak  in  under 
the  air  piston,  from  escaping. 

20.  If  the  pin  valve  in  the  governor 
leaks,  what  effect  will  it  have  on  the 
pump? 

A.  It  will  allow  a  certain  amount  of 
air  pressure  to  flow  in  on  top  of  the  air 
piston.  If  the  leak  is  greater  than  the 
escape  from  the  little  leakage  port,  the 
under  pressure  will  accumulate,  and 
cause  the  governor  to  slow  down  or 
completely  stop  the  pump. 

21.  How  can  you  tell  if  the  pin  valve 
leaks? 

A.  It  will  blow  continually  at  the 
leakage  port  while  the  pump  is  running. 

M.MN    RESERVOIR. 

22.  What  harm  is  there  in  allowing 
water  to  accumulate  in  the  main  reser- 
voir? 

A.  It  reduces  main  reservoir  ca- 
pacity or  space  which  should  be  em- 
ployed in  storing  air  pressure  for  re- 
leasing and  recharging  the  brakes.  The 
moisture  also  is  carried  in  the  air,  goes 


back  into  the  train  pipe,  and  gets  into 
the  triples,  where  it  freezes  in  cold 
weather. 

23.  How  often  should  the  main  reser- 
voir be  drained? 

A.     After  each  trip. 

-'4.  Where  does  the  main  reservoir 
pressure  begin  and  end? 

A.  It  begins  at  the  top  side  of  the 
discharge  valves  in  the  pump  and  ends 
on  the  top  side  of  the  rotary  valve  of 
ihr  engineer's  brake  valve. 

-'5.  What  is  the  main  reservoir  used 
for? 

A.  It  is  a  store  house,  or  storage 
tank  for  air  pressure,  to  charge  and  re- 
charge the  air  brakes. 

26.  What  pressure  is  usually  carried 
in  the  main  reservoir? 

A.     90  lbs.  with  the  70  lb.  brake,  and 


of  the  weight  which  had  been  added  :t 
the  time  she  was  counterbalanced  in  the 
shop,  or  a  mistake  may  have  been  made 
from  the  beginning  in  doing  the  work. 

AIR    PUMP   POUNDS. 

(52;  F.  M.,  White  Sulphur  Springs, 
Va.,  writes: 

1  am  using  a  Wcstinghouse  9!^-in.  air 
pump.  It  has  been  in  service  about  two 
years  since  repairs  were  made.  About 
one  month  ago  it  began  to  show  a 
pound  at  the  beginning  of  the  up  stroke, 
v>hich  has  grown  worse,  but  pump 
makes  plenty  of  air.  The  pound  is  not 
noticeable  for  about  two  strokes  before 
the  governor  shuts  it  down,  nor  is  it 
noticeable  when  the  pump  is  working 
light.  Where  must  I  look  for  the 
trouble?      A. — Your      lower     discharge 


Modern    railroad   sic.nal   bridge,    line   clear  : 


about    130   lbs.    with   the    high   speed   or 
no  lb.  brake. 


GENERAL 


Questions  Answered 


LOCOMOTIVE   COUNTERBALANCI.VG. 

(51)  H.  H.,  Tuelahoma.  Tenn.,  writes: 
My  superintendent  claims  that  the  en- 
gine I  am  running  is  harder  on  bridges 
than  any  other  engine  he  has  on  his  di- 
vision. The  engine  is  the  same  class  as 
all  the  rest  of  them,  Rogers  ten-wheel. 
He  claims  this  engine  is  out  of  counter- 
balance. I  would  like  to  hear  from  you 
on  the  subject.  A. — Your  superintend- 
ent has  probably  got  the  right  idea 
about  your  engine,  and  it  should  be 
weighed  up  at  once.  It  is  quite  possi- 
ble to  have  an  engine  one  of  a  class  out 
of  balance,  and  the  rest  not  so  by  rea- 
son  of  perhaps  the  loss  of  all  or  some 


valve  or  upper  receiving  valves  have 
too  much  lift.  They  should  be  3/32  in. 
Possibly,  some  of  the  air  passages  are 
choked  with  burnt  oil.  Run  a  strong 
solution  of  lye  through  the  air  cylinder 
of  the  pump,  and  note  the  lift  of  the 
air  valves. 

ALTERNATE      APPLICATION      AND    RELEASE. 

(S3)  W.  H.  T.,  Portland,  Ore.,  writes: 
A  locoinotive  coupled  to  one  coach, 
when  coach  was  fully  charged  with  air 
and  engineer's  valve  on  lap,  the  tender 
brake  commenced  to  go  on  slowly.  The 
piston  traveled  out  3  or  4  ins.,  then  it 
would  go  back  to  zero,  slowly,  repeat- 
ing this  three  or  four  times  a  minute 
with  the  regularity  of  clock  work.  It 
would  also  do  so  when  the  pump  was 
stopped  and  engineer's  valve  in  release 
position,  but  not  when  pump  was  run- 
ning. When  cut  loose  from  the  car, 
sometimes  the  brake  would  and  some- 
times would  not  go  on.  All  Westing- 
house  equipment  of  1890.  tender  and  en- 
gine triple  -N-alves,  plate  D-20,  engineer's 
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valve  D-8,  coach  triple  valve  quick-act- 
ing, plate  D-22.  Please  give  tlic  prob- 
able combination  of  defects  and  the  ac- 
tion of  the  triple  to  cause  the  driver 
brake  to  act  as  above  stated.  A. — This 
action  is  common  in  two  ways:  one, 
when  the  brake  releases  through  the 
triple  valve  at  the  exhaust  port,  and 
another  when  the  piston  goes  to  release 
position  in  the  brake  cylinder,  due  to 
leaky  leather  packing  or  the  escape  oi 
air  through  the  leakage  groove.  In  the 
first  instance  alternate  applications  and 
releases  will  result  when  there  is  a  com- 
bination of  train  pipe  leakage  an  1 
brake  cylinder  leakage,  and  particularly 
so  when  accompanied  by  a  stricture  in 
the  train  pipe,  such  as  partially  closed 
cut-out  cock,  etc.  The  train  pipe  leak- 
age will  cause  the  triple  to  go  to  gradu- 
ating position  and  air  to  leave  the  auxil- 
iary and  go  to  the  brake  cylinder  faster 
than  air  leaks  from  the  train  pipe,  and 
especially  so  if  there  is  a  leakage  of 
auxiliary  reservoir  pressure  past  the 
graduating  valve  and  slide  valve  in  ap- 
plication position.  The  result  will  be 
that  the  triple  will  go  to  release  posi- 
tion and  the  brake  will  whistle  off.  In 
the  second  case,  the  train  pipe  leakage 
causes  the  triple  to  go  to  graduating 
position  and  send  auxiliary  reservoir 
pressure  to  the  brake  cylinder  shoving 
the  piston  out.  Brake  cylinder  leakage 
allows  the  piston  to  return  to  release 
position  gradually  until  another  move- 
ment of  the  triple  valve,  graduating  posi- 
tion, will  send  more  air  from  the  auxil- 
iary reservoir  to  th'e  cylinder,  when  the 
operation  will  repeat  itself. 

PRESSURE    IN    AUXILI.\RY    DOME. 

(54)  J-  R.  F.,  Montreal,  Can., 
writes: 

Kindly  tell  me  the  pressure  that  will 
be  exerted  against  the  valve  and  whistle 
dome  at  200  lbs.  boiler  pressure.  The 
opening  into  this  auxiliary  dome  is  3^ 
ins.  diameter?  A. — There  will  be  200 
lbs.  per  square  inch  on  the  whistle  valve 
and  200  lbs.  per  square  inch  against  the 
top  of  the  auxiliary  dome.  This  is  a 
static  pressure  and  it  will  be  200  lbs. 
per  square  inch  on  all  surfaces  to  which 
the  steaiTi  has  access  so  long  as  it  is  not 
drawn   off  in  large  volume. 

C.\LrUL.\TED  TR.\CTIVE  EFFORT. 

(55)  Coal  Scoop,  Vancouver,  B.  C, 
asks: 

Has  the  calculated  tractive  effort  of 
a  locomotive  anything  to  do  with  the 
total  weight  of  the  engine,  or  with  the 
weight  on  the  drivers?  A. — The  calcu- 
lated tractive  effort  of  a  locomotive 
does  not  take  total  weight  or 
weight  on  drivers  into  consideration. 
The  formula  deals  only  with  cyl- 
inder area  and  stroke,  mean  effective 
pressure  of  steam  in  the  cylinders,  and 
diameter  of  driving  wheels.  The  rule 
is.   square   the   diameter   of  the   cylin<ler 


in  inches  and  multiply  the  result  by  the 
stroke  in  inches,  and  multiply  this  sec- 
ond result  by  the  M.  E.  P.  in  the  cylin- 
ders in  pounds  per  square  inch  (usually 
taken  as  85  per  cent,  of  full  boiler  pres- 
sure) and  divide  the  whole  by  the  diam- 
eter of  the  driving  wheels  in  inches.  This 
gives  the  starting  pow^r  in  pounds  and 
is  equal  to  the  weight  a  locomotive  could 
pull  up  out  of  a  well  with  suitable  fric- 
tionless  single  rope  and  pulley  attach- 
ment, which  does  not  multiply  power. 
The  question  as  to  whether  the  engine 
can  do  this  without  slipping  is  deter- 
mined by  the  weight  on  the  drivers,  and 
designers,  knowing  this  weight,  must  use 
cylinders,  pressure  and  wheels  to  suit, 
ll  the  tractive  effort  is  about  l/s  of  the 
weight  on  the  drivers,  the  engine  will 
not  slip  on  a  good  dry  rail.  Some  de- 
signers let  it  go  at  2/9,  and  others  as 
high  as  ;-4,  being  willing  to  permit  the 
chance  of  a  little  slip  at  the  start  where 
sand  can  be  used,  because  when  hooked 
up  an  engine  does  not  develop  her  max- 
imum tractive  effort. 

S1'ELI.\L  C0.MBIN.\T10N  25   LBS.  AND  50  LBS. 
RETAINING    VALVE. 

(56)  R.  E.  B.,  Lehighton,  Pa.,  writes: 
I  have  seen  on  some  of  the  Pennsyl- 
vania coal  cars  that  they  have  such 
large  retainers.  Do  they  hold  more  air 
pressure  in  the  brake  cylinder  than  the 
ones  now  in  use,  and  is  it  a  better  re- 
tainer valve?  Is  it  any  advantage  over 
the  older  one?  A. — The  form  of  re- 
taining valve  to  which  you  refer  is  the 
special  pressure  retaining  valve  used  on 
very  heavy  coal  cars.  There  are  two 
weighted  valves  in  this  retainer,  one 
valve  being  of  the  usual  shape,  while 
the  other  valve  is  of  the  shape  of  an 
inverted  cup,  resting  on  the  shoulders 
of  the  orilinary  weighted  valve.  When 
the  handle  of  the  retainer  is  turned 
down,  pointing  toward  the  ground,  both 
weights  are  out  of  commission  and  pres- 
sure from  the  brake  cylinder  escapes 
through  the  pipe  and  the  valve  freely 
to  the  atmosphere.  When  the  handle 
is  turned  in  a  horizontal  position,  the 
outer,  or  inverted  cup-shaped  valve,  is 
lifted  by  a  heel  on  the  handle  from  the 
shoulders  of  the  ordinary  weighted 
valve.  This  permits  the  ordinary  weight 
to  retain  25  lbs.  pressure  in  the  brake 
cylinder.  With  the  handle  in  a  half- 
way position,  at  an  angle  of  45  degrees, 
both  the  ordinary  weight  and  the  in- 
verted cup  weight  oppose  the  escape  of 
air  through  the  retaining  valve.  These 
weights  have  a  combined  resistance  of 
50  lbs.  and  will  hold  that  amount  in  the 
brake  cylinder.  The  half-way  position 
is  only  used  on  heavy  loaded  cars 
descending  grades. 

LATE.\T    HEAT    OF    STEAM. 

(57)  J-  W.  S.,  Live  Oak,  Fla.,  writes: 
Let    us    assume    that    the    pressure    in 

the    bi->iler    is    180    lbs.,    that    is    to    say. 


every  square  inch  of  the  sheet,  top  and 
bottom,  receives  an  internal  pressure  of 
180  lbs.  If  a  thermometer  be  placed 
inside,  it  is  found  that  the  water  and 
the  steam  are  at  the  same  temperature, 
379  degs.  F.  But  the  steam  contains 
more  heat  than  the  water,  because  after 
water  is  heated,  more  coal  must  be 
burned  to  break  up  the  drops  of  water 
to  change  them  into  steam;  this  heat  is 
stored  in  the  steam  and  represents  work 
done  by  the  burning  of  the  coal.  If 
the  steam  and  water  are  at  the  same 
temperature,  why  is  there  need  to  burn 
more  coal  to  change  the  water  into 
steam?  It  seems  to  me  that  if  the  wa- 
ter was  as  hot  as  steam,  it  would  be 
turned  into  steam.  But  if  steam  is  drawn 
from  the  boiler  it  will  require  more  wa- 
ter and  coal  to  maintain  180  lbs.  of 
steam  according  to  the  amount  of  steam 
used.  A. — This  question  involves  a 
knowledge  of  what  is  known  as  the  latent 
heat  of  steam.  One  pound  of  water  at 
212  degs.  P.,  in  passing  from  the  liquid 
state  at  212  degs.  to  that  of  steam  at 
212  degs..  receives  as  much  heat  as  would 
be  sufficient  to  raise  it  througTl  905.7 
degs,  if  the  heat,  instead  of  becoming 
latent  had  been  sensible.  Latent  heat 
cannot  be  recorded  by  a  thermometer,  as 
sensible  heat  can.  It  is  the  change  from 
the  liquid  to  the  gaseous  state  which 
absorbs  so  large  a  quantity  of  heat.  It 
is  this  physical  change  which  you  speak 
of  as  "breaking  up  the  drops  of  water 
to  change  them  into  steam"  that  takes 
heat  and  causes  coal  to  be  burned,  but 
which  does  not  raise  the  sensible  tem- 
perature of  the  steam.  Water  at  212 
degs.  requires  .965.7  British  thermal 
units  to  turn  it  into  steam  at  212  degs., 
and  this  amount  is  spoken  of  as  the 
latent   heat  of  steam. 

METHOD    OF    CHAINING    UP    CARS. 

(58)  I.  M.,  Grand  Rapids,  Neb.,  asks: 
Which  is  the  better  way  to  chain  up  a 
car  with  broken  coupler?  One  way  is 
to  put  the  chain  round  the  coupler  of  the 
car  next  ahead  and  through  the  link  at 
the  end  of  the  chain  and  pass  the  grab- 
hook  end  round  the  center  plate  of  the 
disabled  car,  draw  up  and  secure  with 
grab  hook.  This  gives  one  chain  between 
cars.  The  other  way  is  to  pass  the  chain 
round  the  center  plate  of  the  disabled 
car  and  also  round  coupler  head,  draw 
up  and  secure  with  grab  hook.  This 
gives  two  portions  of  chain  between 
cars.  .  A. — The  second  plan  is  easier  to 
do  and  it  is  the  stronger.  The  double 
chain  might  be  crossed  on  itself  in  the 
form  of  the  figure  8,  so  that  in  curving, 
the  chains  would  have  a  better  chance 
to  accommodate  themselves  to  the 
swing  of  the  cars. 


There  are  now  3,800,000  miles  of  tel- 
egraph wires  in  the  world,  along  which 
400,000,000  messages  travel  yearly. 
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Air  Brake  Department. 


Air  Brake  Association  Convention. 

The  twcll'tli  annual  convcnlicin  cil  ilu- 
Air  BraUe  Assuciation  was  held  in  New 
Orleans,  beginning  April  n  an. I  mn- 
tinued  for  three  days.  President  Ihniie, 
in  his  address  to  the  convention,  review- 
ed the  progress  of  the  .Association's 
work  for  the  i)ast  ye;ir,  and  called  atten- 
tion to  the  iniproveinenls  in  the  air 
brake  art  during  that  period,  lie  urged 
caution  in  convention  statements,  believ- 
ing that  only  correct  and  reliable  dis- 
cussion should  follow.  ;is  the  proceedings 
of  the  air  br.ike  cnnventii  nis  are  now 
being  sought  by  high  lailmad  iilliei.als, 
who  accept  the  infnrnriiion  cimlained 
therein  to  be  of  a  thoroughly  reliable  na- 
ture. The  secretary's  and  treasurer's  re- 
ports showed  the  Association  to  be  in 
its  usual  healthy  financial  condition.  The 
membership  had  increased,  and  the  .-\s- 
sociation  .'ippears  to  have  before  it  a 
bright  and  successful   future. 

The  first  paper  read  was  cme  on  .Xuto- 
matic  Oil  Cups  and  .\ir  Strainers  for 
Air  Pumps,  by  C.  11.  Larimer,  Boston 
&  Maine  R.  R.  The  consensus  of  opin- 
ion of  those  discussing  the  subject  was 
that  the  old  oiling  device  was  inadequate 
and  insufficient,  and  that  automatic  oil 
cups  were  necessary  for  oiling  cylinders 
of  air  pumps  on  long,  modern  trains.  A 
good  air  strainer  was  believed  tn  be  ad- 
vantageous, and  would  materially  reduce 
the  wear  of  the  air  cylinder  parts.  The 
belief  prevailed  that  the  air  strainer 
should  be  large  in  diameter,  and  be  lo- 
cated so  that  it  wiiuld  not  chii;  up  with 
snow,  ice  and  dirt. 

A  very  interesting  and  important 
paper  was  read  by  Mr.  G.  R.  Parker, 
Great  Northern  Ry.,  on  the  "Proportion 
of  Brake  Beam  Levers."  Mr.  Parker 
showed  the  advantage  of  reducing  the 
movement  of  the  top  end  of  the  live 
lever,  thereby  preventing  it  from  striking 
the  truck  frame,  which  it  does  with  high- 
ly proportioned  levers,  when  consider- 
able brake  shoe  wear  ensues. 

A  paper  on  "Train  Pipe  Leakage,"  by 
Mr.  P.  J.  Langdon.  Lackawanna  R.  R., 
and  W.  C.  Hunter,  Intercolonial  Ry., 
and  a  topical  subject  paper  presented  by 
Mr.  Robert  Burgess,  of  the  Westing- 
house  Co.,  were  discussed  in  combin- 
ation. Many  of  the  bursted  hose,  break- 
in-twos,  etc.,  was  traced  to  low  grade 
hose,  and  other  hose  not  fully  meeting 
the  requirements  of  the  Master  Car 
Bfilders'  specifications.  .A  splendid  ob- 
ject lesson  was  illustrated  by  the  former 
paper,  in  which  abnormal  and  uneven 
stretch  of  draft  gear  was  shown  to  varv 


CONDUCTED     BY     F.      M.      NEI,I,IS. 

Inim  4  niches  to  lo  inches,  when  the 
slack  was  bunched  and  when  it  was 
stretclied.  These  conditions,  it  was  de- 
clared, were  very  dilficult  for  the  air 
brake  hose  to  operate  under,  and  especi- 
ally in  euld  weather,  when  the  hose  is 
frozen  and  unyielding.  Train  pipe  leak- 
age is  much  greater  during  cold  weather, 
due  to  a  partial  parting  of  the  stiffly 
friizen   hose. 

Mr.  L.  M.  Carlton,  Chicago  &  North- 
westcfn  Ry.,  presented  a  very  creditable 
paper  on  the  "Design  of  Harmonious 
Hand  and  .Mr   Brake   Rigging."    He   il- 
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CURRANS    .\IR    MOTOR    GRINDING 
MACHINK. 

lustrated  a  nimiber  of  very  bad  designs, 
some  of  which  are  still  the  standards  of 
certain  railroads  and  some  of  which  have 
been  referred  to  the  Master  Car  Build- 
ers' Association  for  criticism.  The  chief 
objections  to  the  bad  designs  were  that 
unequal  pressure  was  e.xerted  on  the 
wheels  of  the  two  trucks  when  the  hand 
brake  was  set,  which  doubtless  accounts 
for  the  large  number  of  slid  fiat  wheels 
on  coal  and  freight  cars.  The  subject  of 
faulty  anchorage  for  hand  brake  staf? 
was  also  illustrated  and  discussed. 

.A  paper  on  "Basing  Braking  Power 
on  L^nbraked  Weight  per  A.xle"'  was 
read  by  F.  M.  Xellis.  Westinghouse  Co. 


The  paper  aimed  to  relieve  the  lighter 
cars  from  undue  burden  and  slid  flat 
wheels,  and  to  give  a  greater  braking 
power  to  the  heavier  cars,  which  could 
afford  to  carry  a  greater  amount  of 
braking  power. 

The  cleaning  of  triple  valves  and  the 
use  of  lubricants  was  discussed  as  topical 
subjects,  and  brought  out  splendid  in- 
formation. 

The  election  of  officers  resulted  as  fol- 
lows: 

President,  L.  M.  Carlton;  first  vice- 
president,  W.  P.  Garabrant;  second 
vice-president,  Geo.  R.  Parker;  third 
vice-president,  P.  J.  Langdon.  Executive 
members,  J.  H.  Hardy.  J.  R.  Alexander 
and  W.  C.  Hunter.  Secretary,  F.  M. 
Nellis;  treasurer,  Otto  Best. 

Thus  closed  one  of  the  most  success- 
ful meetings  of  the  Air  Brake  Associa- 
tion. 

The  selection  of  a  meeting  place  for 
next  year's  convention  will  be  decided  by 
the  Executive  Committee  later  on.  As 
indicated  by  an  informal  discussion  of 
the  subject,  Montreal  seemed  to  be  the 
almost  unanimous  choice  of  the  conven- 
tion assembled. 


Air  Motor  Grinding  Machine. 

The  accompanying  photograph  is  from 
a  machine  for  grinding  triple  valve  pis- 
ton packing  rings  in  the  bushings,  in 
which  they  are  to  be  used,  and  also  triple 
slide  valves,  which  will  be  of  interest  to 
air  brake  repair  men  and  railroad  com- 
panies. 

The  photograph  shows  the  machine 
as  being  driven  by  a  compressed  air  mo- 
tor^ but  they  are  also  built  to  be  driven 
by  belt.  This  is  an  ordinary  slide  valve 
engine  in  which  the  pressure  is  admit- 
ted at  globe  valve.  .\.  and  passes  to 
air  chest,  thence  to  the  cylinder,  B.  be- 
ing governed  by  a  slide  valve.  This 
slide  valve  is  operated  by  an  eccentric 
on  the  main  shaft.  As  will  be  seen,  the 
crank  is  driven  by  the  ordinary  piston 
and  connecting  rod. 

On  the  opposite  end  of  main  shaft  is  a 
disk  fitted  with  a  slot  in  which  can  be 
adjusted  the  crank  pin  for  reciprocating 
the  main  spindle.  E.  to  which  is  at- 
tached the  triple  valve  piston  when 
grinding  the  rings.  The  throw  of  this 
crank  can  be  varied  to  suit  the  work 
in  hand. 

The  spindle,  E,  is  furnished  with  a 
ball  joint  in  the  cup,  C.  and  is  rotated 
by  the  pawl.  D,  which  is  secured  to  the 
connecting  rod,  engaging  in  teeth  in 
the  upper  edge  of  the  cup.   the  motion 
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of  the  pawl  being  given  by  the  oscillation 
of  the  connecting  rod,  so  that  the  rings 


IIRAKE    VAI.VE    TESTING    RACK. 

are    revolved   in    the    bushing   while    be- 
ing ground. 

The  bed  of  the  machine  has  two  pro- 
jections, against  which  is  forced  the 
triple  valve  body  by  the  screw  F,  and  if 
this  is  put  in  place  after  the  piston  is 
in  the  chuck,  everything  is  central  and 
needs  no  further  adjustment,  as  the 
projections  are  at  right  angles  with  the 
spindle. 

The  spindle  is  reciprocated  between 
400  and  SCO  strokes  per  minute,  and  usu- 
ally five  minutes'  grinding  with  oil  will 
show  the  rings  to  be  well  fitted  to  the 
bushing.  We  have  had  several  of  these 
machines  in  operation  for  the  past  year 
and  very  satisfactory  results  have  been 
attained.  Geo.  M.  Curran, 

N.  y.,  O.  &  W.  Ry. 

Middletown,  N.  V. 


The  Air  Brake  Repcur  Department   of 

the   Chicago   &   Alton   Ry.   at 

Bloomington,  111. 

Lack   of   space   prevents    a    thorough 

description    of    the    Alton's    air    brake 


this  recently  installed  department,  Mr. 
C.  E.  Fuller,  Supt.  M.  P.  and  Mr.  G.  J. 
llatz,  M.  M.  Nevertheless  a  partial 
description  will  perhaps  show  the  bene- 
fits of  a  complete  department  as  com- 
pared to  the  usual  shop  corner  allowed 
for  air  brake  repairs. 

The  exterior  view  of  the  building 
would  not  attract  particular  attention, 
resembling,  as  it  does,  any  ordinary 
shop  or  manufacturing  building,  but  it 
possesses  extraordinary  advantages  for 
an  air  brake  building.  Its  entire  sep- 
aration from  the  noise,  dust  and  dirt  of 
the  main  shop;  its  numerous  windows 
and  ventilator  skylights,  and  its  near- 
ness to  the  tool  room,  machine  shop 
and  storehouse  make  it  equal  and  sur- 
passing many  similar  departments.  The 
interior  of  the  building  is  nicely  white- 
washed throughout  the  upper  structure 
and  on  the  side  walls,  excepting  the 
rear  wall,  upon  w^hich  are  located  the 
stores,  lockers  and  pump  testing  rack 
in  black  and   brown   colors. 

The    heating    arrangement    is    nicely 


hose    storage    rack    built    of    l-in.    pipe, 
reaching    upwards    to    the    eaves.      Ad- 
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STORAGE     RACKS     FOR     BRAKE    VALVES, 
TRIPLES,    ETC. 

plant,  that  is,  a  description  that  would 
give    due    credit    to    the    promoters    of 


AIR    PUMI'    TESTING    RACK. 

gotten  up.  It  is  so  piped  that  either 
exhaust  or  live  steam  can  be  used  for 
this  purpose.  During  working  hours 
the  exhaust  steam  is  used,  which  is 
obtained  from  the  pumps  undergoing 
tests.  Suitable  clothes  lockers  have 
been  located  in  pairs  at  equal  intervals 
along  the  walls,  causing  a  notable  ab- 
sence of  old  hats  and  coats  and  over- 
alls strewn  about.  The  storage  racks 
for  material  repaired  and  awaiting  re- 
pairs are  very  neat  in  construction, 
being  composed  of  a  supporting  struc- 
ture of  l-in.  pipe  with  shelves  thereon. 
One  of  these  racks  is  used  for  storing 
pumps,  engineers'  valves,  triple  valves, 
governors,  signal  apparatus,  etc.,  etc.; 
the  other  for  injectors,  lubricators, 
electric  headlights  and  bell  ringers. 
These  racks  are  open  on  all  sides,  al- 
'lowing  no  hiding  place  for  an  accumu- 
lation of  dirt,  waste  or  repair  parts. 

Commencing  upon  the  right  as  en- 
tering, there  is  a  hose  stripping  and 
mounting  machine,  b?ck  of  which   is  a 


STORAGE    OF    REPAIRED    AIR    PUMPS. 

jacent  to  this  hose  machine  is  a  work 
bench,  where  angle  and  cut-out  cocks 
are  reground.  An  air  pipe  with  suit- 
able valves  for  testing  these  cocks  is 
close  by.  Immediately  back  of  this 
bench  is  another,  where  engineers' 
\alves,  triple  valves  and  high-speed 
equipment  are  repaired,  and  next  tO' 
this  bench  is  a  very  nicely  arranged 
and  compact  testing  table,  upon  which, 
these  above  mentioned  valves  are 
tested,  in  addition  to  the  governors, 
steam  heat  regulators,  signal  apparatus 
and  the  minor  smaller  valves.  Back  of 
this  table  are  the  pump  repair  stands. 
These  stands  resemble  in  their  work- 
ings the  many  which  have  the  re- 
volving and  angular  features,  making 
it  possible  for  the  repair  man  to  have 
any  part  of  pump  on  the  upper  side 
and  handy  to  get  at.  At  the  right  of 
these  racks  are  two  lye  vats  of  ample- 
proportions  to  take  four  or  five  com- 
plete pumps,  with  many  smaller  ar- 
ticles. On  the  rear  wall  is  the  pump, 
testing  rack,  having  space  and  attach- 
ments for  two  each,  of  8  ins.  and  g'A  ins. 
and  No.  a  N.  Y.  pumps. 

At  the   left   of  this   testing   rack   are 


TRIPLE    VALVE    STORAGE    RACK. 

the    material    storage    lockers,    ten    ii» 
number,   containing  all   the   smaller  re- 
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pair  parl?i  fur  injectors,  hibricalurs  and 
air  brakes.  There  arc  tlircc  work 
benches  on  the  left  side  of  room  and 
a  permanent  Iicadliglit  dynamo  for 
testing  headlight  lamps.  At  the  left  of 
the  entrance  a  corner  has  been  allotted 
to  the  electricians  for  their  repair 
work.  In  the  upper  structure  llicre  is 
a  motor  and  driven  shaft,  use  of  which 
is  being  contemi)Iated  for  operating 
suitable  machinery  for  air  brake  re- 
pairs. There  arc  many  little  conveni- 
ences, not  mentioned  here,  all  of  which 
assist  in  the  object  of  the  improved 
plant,  that  of  increasing  production 
and  decreasing  amount  of  material 
supplies,  both  of  which  have  been  ac- 
complished  to   an   amount   remarkable. 

E.  O.  Palmer. 
.   Bloomington,  III. 


Air  Pump  Swab. 

Many  of  your  readers  have,  no  doubt, 
seen  an  air  pump  swab  resembling  this 
one  illustrated  in  the  accompanying 
sketch,  but  for  the  information  of  the 
many  who  are  having  difficulties  in  keep- 
ing this  very  necessary  adjunct  to  an 
air  pump,  upon  the  pumps,  will  give  a 
short   description   of   the   same. 

The  inner,  or  foundation  band,  is  of 
1/16  sheet  lead,  although  any  pliable 
metal  will  answer  the  purpose.  It  is 
54  in.  wide  and  6  ins.  long.  Ordinary 
wicking  is  wrapped  around  this  lead, 
once  lengthwise,  and  three  times  cross- 
ways.  The  outer,  or  retaining  band, 
is  of  thin  sheet  copper,  J4  "i-  wide  and 
8^  ins.  long,  bent  and  riveted  at  one 
end  to  hold  i/i6-in.  wire  loop,  the  op- 
posite end  of  the  band  being  passed 
through  this  loop  and  bent  back,  hold- 
ing the  swab  proper  securely  clamped 
to  the  piston  rod. 

Six  to  ten  months'  service  will  be  got- 
ten out  of  these  swabs  before  necessary 
to  renew  the  wick  winding.  The  metal 
parts,  being  practically  indestructible, 
can  be  used  many  times;  however,  the 
copper  band  should  be  annealed  each 
time  that  the  swab  is  repaired,  to  prevent 
breaking  off  of  the  plain  end. 

E.    O.    P.^LMER. 

Bloomington,  111. 


Lubricator  Filling  Plug. 

Inasmuch  as  the  lubricator  manufac- 
turers have  never  constructed  a  filling 
plug  to  remedy  the  defect,  and  that  I 
have  never  seen  or  learned  of  one  in 
which  the  form  was  changed  to  resemble 
that  in  attached  sketch.  I  am  crediting 
myself  with  being  the  originator  of  the 
improvement,  criticism  on  which  will  be 
received  cheerfully. 

Lubricator  repair  men  have  all  no- 
ticed that  the  front  condenser  pipes  of 
the  Detroit  Lubricators  are  nearly  al- 
ways dented  in  or  bent,  and  many  times 
the  attaching  plug  in  body  of  lubricator 


is  broken  otlf  by  a  wrench  in  the  hands 
of  the  engineer  when  loosening  tlie  plug. 
The  Detroit  Bullseye  Lubricator,  after 
having  been  in  service  a  short  time,  will 
show  a  worn  spot  on  condenser  which 
wear  might  continue  through  wall  in 
time.  With  the  old  style  Nathan,  the 
oil  glass  cap  in  upper  bracket  is  general- 
ly   worn    off    on    one    corner    from    the 


PALMKRa    l-I.-^roN    ROD    SWAB, 

same  cause,  necessitating  the  use  of  an 
alligator  wrench  to  remove  it,  and  I 
have  seen  instances  where  the  bracket 
was  loosened  to  a  leaking  point,  in  one 
instance  the  bracket  being  broken  oflf 
entirely  by  a  sudden  movement  of  the 
wrench.  I  have  found  this  style  of  plug 
an  improvement  over  the  old  one  in 
all  locomotive  cylinder  lubricators.  You 
will  observe  that  the  only  difference  is 
that  the  square  is  moved  i?  to  the  top 
end    instead    of   being   in    the   center    as 
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HUME'S     SCHEVIE     FOR    MAKING     DOl-BLE 
TOP    GOVERNOR    OF    OU3    MATERIAL. 

formerly,  and  a  projection  is  cast  at  the 
bottom  of  the  square  to  hold  the  wrench 
up  and  away  from  the  lubricator  body. 
E.  O.  Palmer. 
Bloomington,  III. 


Air  Brake  Cleaning  and  Testing  in 
Texas. 

The  road  with  which  I  am  connected 
is  one  of  the  first  in  this  part  of  Texas 
to  adopt  the  Westinghouse  triple  valve 
testing  appliances.  At  present  we  have 
at  our  main  terminals  six  of  these  test- 


ing plants  in  operation,  each  of  which 
have  from  two  to  three  men  cleaning 
cylinders  and  removing  triple  valves 
and  testing  same,  one  man  being  as- 
signed to  clean  and  test  the  triple 
valves. 

Our  best  rack  men  clean  and  test 
from  ten  to  twelve  triple  valves  a  day. 
They  do  all  the  repairs  found  to  be 
necessary  on  these  triples,  except  to  re- 
place defective  packing  rings  or  renew 
bushings  that  arc  badly  worn.  Triple 
valves  found  with  these  defects  are 
shipped  to  the  American  Brake  Co.,  at 
St.  Louis,  where  the  Westinghouse  Air 
Firake  Co.  has  a  plant  fitted  up  for  re- 
pairing triple  valves. 

In  going  over  our  triple  valves  the 
fjr.st  time  on  the  test  plant,  we  found 
most  of  our  passenger  triple  valves  with 
badly  worn  bushings  which  would  not 
pass  the  controlling  valve  test.  We 
also  found  several  freight  triples  in 
same  condition.  Since  then  we  have 
been  through  them  all  and  don't  find 
any  more  high  leakers,  and  it  also  has 
reduced  our  slid  flat  wheels. 

Our  triple  cleaning  report  for  the 
year  ending  December  31,  1904,  was 
11,404  triple  valves  removed,  cleaned, 
oiled  and  tested,  of  which  1,400  were 
foreign  cars.  We  give  the  foreign 
triple  valves  the  same  attention  we  do 
our  own,  charging  the  owners  M.  C.  B. 
prices  for  all  repairs  made  on  them. 

Each  triple  valve  is  stenciled  with 
white  lead,  with  a  letter  representing 
station  where  the  valve  is  tested,  so  it 
will  be  easy  to  locate  where  the  triple 
was  tested,  stencil  station,  and  date  of 
last  cleaning  on  cylinders.  Since  we 
have  been  making  the  rigid  triple  valve 
test,  we  have  no  more  complaint  sent 
in  of  triples  going  into  quick  action  and 
breaking  trains  apart.  We  are  cleaning 
our  passenger  triple  valves  three  times 
a  year,  and  are  going  to  try  and  clean 
our  freight  triples  twice. 

We  have  all  our  passenger  cars 
equipped  with  automatic  slack  adjusters 
from  which  we  are  getting  good  results. 
They  are  cleaned  and  tested  each  time 
the  brake  apparatus  is  cleaned. 

H.  T.  Hint, 
Trav.  A.  B.  Insp.,  Texas  &  Pacific  R.  R., 

Marshall.  Tex. 


Crane  Co.  have  just  issued  their  Ad- 
vance Circular,  describing  Crane  steam 
and  oil  separators,  for  the  separation  of 
water  from  live  steam,  and  the  elimina- 
tion of  oil  from  exhaust  steam.  These 
separators  are  made  in  sizes  from  i  to  30 
inches,  and  in  horizontal,  vertical,  angle 
and  distributing  types.  The  circular  con- 
tains 26  sheets,  measuring  10^  x  l3'/2 
ins.;  it  is  printed  on  white  enameled 
paper,  and  handsomely  illustrated  with 
half-tone  engravings.  It  will  be  sent 
to  the  trade  upon  request.  When  writ- 
ing, ask  for  the  "Advance  Circular  No. 
01."     Crane  Company,  Chicago. 
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Collision  Avoider. 
A  great  many  railroads,  bolli  steam 
and  electric,  have  from  time  to  time  tried 
to  have  trains  or  cars  going  in  opposite 
directions  pass  one  another  on  a  single 
track,  but  they  have  always  made  a  dead 
failure  of  it,  yet  to  show  that  the  idea 
has  not  been  entirely  given  up,  we  illus- 
trate the  general  arrangement  of  a  pair 
of  cars   which   were   built   for   use   on   a 


truss  with  axle  boxes,  sliding  and  jaws, 
at  the  ends  of  the  frame  bars.  The  frames 
are  tied  together  by  diagonal  and 
straight  braces. 

On  the  top  of  the  truck  frame  is  car- 
ried a  sort  of  bridge  structure  of  the 
bow-string  girder  type.  This  structure 
is  cross  braced  and  is  carried  on  substan- 
tial built  up  posts  placed  raidially  as  far 
as  the  top  cliord  is  concerned.     On  the 


same  as  that  over  the  top  of  the  car.  The 
sloping  rails  are  tied  together  with  pin 
connections. 

This  whole  arrangement,  therefore, 
sliows  a  car  moving  along  over  a  6  ft. 
trrfbk  and  carrying  a  4  ft.  track,  the  low- 
er ends  of  the  inclined  rails  at  each  end 
going  below  the  level  of  the  main  rails. 
The  pivot  points  for  the  sloping  rails 
at  the  car  ends  are  4  ft.  6  ins.  high  and 
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COLLISION     AVOIDER     OR     LEAP     FROG     CAR. 


gravity  railway  at  a  popular  pleasure  re- 
sort. 

These  cars  are  intended  to  be  collision 
avoiders.  because  when  they  meet  at 
full  speed  on  a  single  track,  one  of  them 
runs  up  over  the  back  of  the  other,  and 
down   onto   the   rails   on   the  other  side. 


top  of  all,  two  girder  rails,  such  as  are 
used  for  street  car  lines,  are  placed,  hav- 
ing a  gauge  of  about  4  ft. 

At  either  end  of  the  car  these  girder 
street  car  rails,  stilTened  by  a  pair  of 
truss  rods,  slope  to  the  grouna,  each 
being   15   ft.    long.     The   lower   ends   of 


SECTION     OF     LEAP     FROG     CAR, 


just  like  a  kitten  might  run  over  the  back 
of  the  old  cat  to  avoid  being  caught. 

Considering  one  of  them  we  may  say 
the  car  runs  on  a  track  made  of  60  lb. 
rails,  with  a  gauge  measurement  of  about 
■6  ft.,  and  it  is  carried  on  four  wheels, 
these  having  a  spread  of  15  ft.  The 
frame  is  practically  a  light  open  lattice 


these  rails  have  a  small  pair  of  wheels 
which  run  upon  a  pair  of  light  30  lb.  rails, 
and  this  subsidiary  track  is  placed  about 
14  ins.  below  the  regular  track  rails  and 
has  a  gauge  of  4  ft.  6  ins.  The  little 
wheels  at  the  ends  of  the  sloping  track 
are  ofT-set  so  as  to  preserve  the  sloping 
track  at   the  4   ft.   gauge,   which   is   the 


the  grade  which  the  colliding  car  has  to 
encounter  is  over  i  in  3,  or  about  32 
per  cent.  The  highest  point  ~of  the 
track  on  the  turtle  back  of  the  car  is 
6  ft.  4  ins. 

The  anti-collision  idea  is  carried  out  by 
the  fact  that  each  car  is  equipped  with 
four  wheels  on  each  axle.  Two  are  set 
for  the  6  ft.  track  and  two  for  the  4  ft. 
track.  Only  one  car  is  equipped  at  both 
ends  with  the  sloping  rails  or  scoop 
track,  as  we  may  call  them.  Both  cars 
are  built  so  that  by  the  application  or 
removal  of  the  sloping  rail  at  each  end 
either  car  may  become  the  scooper  and 
the  other  the  s^oopee,  as  occasion  de- 
mands. 

The  passengers  are  carried  on  seats  on 
the  steel  outriggers  which  project  from 
the  sides  of  the  car.  The  way  the  cars 
meet  and  avoid  a  damaging  collision  may 
be  described  as  follows:  The  scooper,  or 
the  car  with  the  inclined  track  fore  and 
aft,  starts  on  its  way  rejoicing,  looking 
like  a  pointer  with  nose  down,  following 
the  scent,  and  with  tail  also  down,  which 
is  not  particularly  dog  like.  This  car 
runs  on  the  6  ft.  track  and  continues  to 
do  so  all  the  trip,  while  its  4  ft.  gauge 
wheels  turn  round  freely  without  touch- 
ing anything. 

The  scoopee,  or  car  without  inclined 
rails,  starts  off  from  its  end  of  gravity 
road  and  runs  at  the  scooper  with  malice 
prepense,  it  also  moving  on  the  6  ft. 
track.  When  the  cars  are  about  to  meet 
with  a  crash,  the  inclined  rails  at  the 
front  of  scooper  advance  under  the 
scoopee  and  catch  the  flanges  of  its  4  ft. 
gauge  wheels  in  flange  ways  of  the  scoop 
track  and  up  the  scoopee  goes,  its  6  ft. 
gauge  wheels  turning  idly  in  the  air. 
When  it  reaches  the  highest  point  it 
simply  slides  down  off  the  scooper  like 
water  off  a  duck's  back;  its  6  ft.  gauge 
wheels  striking  the  6  ft.  track,  begin  doing 
business   while   the  4   ft.   gauge   wheels. 
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which  carrii'd  il  over  niiw  liini  idly 
as  before.  These  cars  have  actually  been 
built,  but  have  uot  yet  gone  into  com- 
mission.   

Floating  Locomotive  Water  Filter. 

Butternut  creek  water  is  not  good  for 
locomotives,  and  that  is'  why  the  New 
York  Central  have  installed  a  novel 
water  filter  at  East  Syracuse.  The  water 
from  this  steam  contains  a  good  deal  of 
lime  and  magnesia,  and  with  a  view  of 
removing  this  iucrusting  material  the 
company  have  installed  a  filter  24  x  38  ft. 
in  size. 

The  curious  thing  about  the  filter  is 
that  it  floats.  Its  bed  is  made  of  sand 
and  prepared  carbon,  and  the  water 
which  is  used  by  the  locomotives  passes 
upward  through  the  layers  of  which  it  is 
composed.  The  action  of  the  filter  is 
said  to  be  that  I  ho  lime  and  magnesia 
are  precipitated  and  the  water  is  oxy- 
dizcd  and  even  tlu-  bactcri.i  are  destroy- 
ed.     Tlie    filter    i>    aiUnniatio    in    its    ac- 


consists  of  H  il.  pl.inks  stiffened  with 
angle  iron^.  ICach  succeeding  pair  of 
planks  is  bound  together,  and  each  pair 
so  united  are  connected  together  with 
heavy  liid<s,  and  thus  a  continuous  road- 
way like  an  endless  chain  is  made.  The 
whole  road  runs  on  four  thousand  small 
wheels  of  the  Hyatt  roller  bearing  type. 
Two  large  sheaves  or  pulleys  at  cither 
end  give  motion  to  tlic  roadway  as  they 
revolve.  'I'hc  underneath  returning  por- 
tion of  this  roadway  belt,  as  we  may 
call  it,  is  carried  on  idle  wheels.  Tlie 
weight  of  the  road  itself  is  106  tons. 
It  is  carried  on  substantial  bearings  so 
that  it  does  not  itself  sag  and  is  not 
affected  by  the  presence  of  loaded  vehi- 
cles on  it.  An  inclined  plane  leads  down 
to  this  road  and  it  travels  itself  on  an 
upward  incline  so  that  it  makes  a  total 
rise  of  65  ft. 

The  power  used  ■  is  electricity  and 
comes  from  one  of  the  lighting  plants  of 
the  city.  The  movement  of  the  road  is 
CMutroIIed  by  an  operator  stationed  in  a 


portion  as  its  many  good  features  be- 
come known. 

The  engine  is  a  four-cylinder  com- 
pound, with  cylinders  16  and  27x26  ins. 
It  has  72-in.  driving  wheels.  The 
low  pressure  cylinders  are  outside  and 
their  pistfnis  drive  on  the  crank  jiins 
of  the  rear  pair.  The  high  pressure  pis- 
tons drive  on  the  crank  axle,  which  is 
a.xle  of  the  front  pair.  In  this  engine 
one  canot  correctly  speak  of  one  pair 
being  main  drivers,  because  both  pair 
of  wheels  are  turned  by  separate  sets  of 
pistons  in  separate  cylinders. 

The  cylinders  and  piston  valves  arc 
all  contained  in  a  pair  of  castings  which 
fits  below  the  smoke  box.  In  this  par- 
ticular the  engine  is  different  frotn  the 
Cole  four-cylinder  compound  for  the 
N.  Y.  C,  wdiich  was  illustrated  in  the 
June,  1904,  issue  of  Railway  and  Loco- 
motive Engineering,  page  272.  The 
Cole  compound  has  the  high  pressure 
cylinders  ahead  of  the  low  pressure. 
In    fact   they   are    carried    between   the 
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tion,  and  the  water  which  percolates 
through  and  wliich  is  drawn  off  is  always 
of  the  same  degree  of  purity.  The  filter 
is  automatic  because  as  fast  as  water  is 
drawn  off  from  the  top  an  equal  amount 
passes  up  to  the  top  and  is  purified  in 
the  process.  The  filter,  while  it  floats, 
is  anchored,  so  that  it  does  not  alter  its 
position,  and  the  whole  arrangement 
works   very  satisfactorily. 


Moving  Roadway. 

The  city  of  Cleveland,  Ohio,  has  a 
moving  roadway  which  is  worked  some- 
thing on  the  principle  of  the  escalator. 
There  is  a  great  deal  of  heavy  vehicle 
traffic  on  Factory  street,  and  the  grade 
of  the  road  is  over  15  per  cent.  Heavily 
loaded  wagons  sometim  •.  take  half  an 
hour  to  get  up  it  and  generally  extra 
horses  have  to  be  provided  in  order  to 
get  up  at  all. 

The  moving  road  is  420  ft.   long  and 


FA.ST     PASSENGER     4-4-2     FOR     THE     ERIE. 

sort  of  little  sentry  box  at  the  head  of 
the  incline.  The  way  it  is  operated  is 
this:  When  a  loaded  wagon  is  driven 
on  the  entering  platform  the  road  is 
stopped  by  the  operator,  the  team  is 
then  driven  on  the  road  and  the  roadw'ay 
started  while  horses  and  load  remain 
at  rest.  The  wheels  of  the  cart  are 
blocked,  so  that  when  the  rise  begins 
there  will  be  no  "backsliding."  When 
about  twenty  or  thirty  feet  have  been 
traversed  another  team  may  be  admitted 
and  so  on  all  the  time.  At  the  top  the 
wagons  may  be  driven  off  without  stop- 
ping the  moving  road. 


Baldwin  Balanced  Atlantic. 
Our  illustration  is  of  a  Baldwin  bal- 
anced 4-4-2  compound,  built  for  the 
Erie  Railroad.  This  type  is  steadily 
pushing  its  way  into  favor  on  American 
railroads,  and  it  is  safe  to  say  it  will 
become  more  and  more  popular  in  pro- 


Baldwin  Locomotive  Works.  Builders. 

frames,  where  the  front  footplate  is 
usually  placed. 

The  high  and  low  pressure  cylinders 
of  this  Erie  engine  are  all  placed  in  a 
horizontal  position,  and  the  center 
of  each  is  on  the  same  horizontal  line, 
and  the  centers  of  all  the  cylinders  are 
on  horizontal  line  joining  the  driving 
axles.  It  will  be  noticed  that  the  en- 
gine, as  shown  in  our  half-tone,  is 
standing  with  crank  pins  on  the  bottom 
quarter,  yet  the  low  pressure  cross- 
head  is  much  nearer  one  end  of  the 
guide  bars  than  the  other.  This  is  due 
to  the  fact  that  the  low  pressure  piston 
rod  is  purposely  made  too  long  to  all 
go  into  the  cylinder,  and  this  arrange- 
ment allows  the  driving  wheels  to  be 
placed  far  enough  back  to  give  a  good 
length  of  connecting  rod  both  for  the 
high  as  well  as  for  the  low-  pressure 
cylinders. 

The  main  valves  are  of  the  balanced 
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piston  type,  of  IS  ins.  diameter,  or  one 
'inch  less  tlian  the  liigh  pressure  cylin- 
der. The  eccentrics  are  placed  on  the 
axle  of  the  rear  drivers,  and  these  give 
movement  to  the  valves  through  in- 
direct motion.  The  driving  wheels  and 
the  carrying  wheels  under  the  cab  are 
all  equalized  together.  The  position  of 
the  counterbalance  weights  on  both 
pair  of  drivers  is  worth  noticing,  as 
the  presence  of  a  crank  axle  makes  a 
departure  from  regular  practice  neces- 
sary. 

The  boiler  of  this  engine  is  of  large 


the  fire  bo.x  gives  186.2  and  the  tubes 
for  the  fire  brick  arch  gives  28,  so  that 
the  total  amounts  to  3,657  sq.  ft.  This 
is  very  nearly  the  area  which  would 
be  swept  over  by  revolving  a  68%-it. 
turntable  once  round. 

The  tender  is  one  of  the  regular  Erie 
pattern,  having  water  bottom  and  fore 
and  aft  bulkheads  in  the  coal  space. 
The  tank  holds  8,500  U.  S.  gallons  of 
water,  and  12  tons  of  coal  can  be  car- 
ried. The  tender  frame  is  steel.  The 
engine  is  a  very  powerful  machine,  and 
has  been  designed  with  a  view  of  haul- 
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proportions,  being  68  ins.  diameter  at 
the  smoke  box  end.  The  fire  box  is 
wide,  extending  beyond  the  frames.  It 
is  io8i/^  ins.  long  and  72  ins.  wide,  and 
this  gives  a  grate  area  of  54  sq.  ft.  A 
steam  pressure  of  225  lbs.  is  carried. 
The  crown  sheet  is  radially  stayed  and 
is  horizontal.  The  back  sheet  and  fire 
box  back  sheet  slope  forward  from 
the  mud  ring  up.  The  tubes  are  309 
in  number;  they  are  2%  ins.  in  diameter 
and  are  19  ft.  long.  The  heating  sur- 
face derived  from  them  is  3,442.8  sq.  ft., 


ing  heavy  passenger  trains  over  the 
road  and  on  time.  The  tractive  effort 
of  the  engine  is  about  33,600  lbs.  A 
few  of  the  principal  dimensions  are 
given  below: 

Boiler — Thickness  of  slieets,  11  /16  in.  and  %  in. 

Fuel,  soft  coal. 
Fire  Box — Material,  steel;  depth  front,  71^  ins.; 

back,  69   ins.;   thickness  of  sheets,   sides,  % 

in.;   back,   %  in.;   crown,  %   in.;   tube  ^  in. 
Water   Space — Front,   sides   and  back,   4   ins. 
Tubes — Material,  iron;  wire  gauge.  No.  12. 
Driving  Wheels — Journals,  front,   10  x  10^  ins.; 

back,  9  X  12  ins. 


Engine    Truck    Wheels — Front,    diameter,    33V4 

ins.;  journals,  6  x   12  ins. 
Trailing    Wheels — Diameter,    44    ins.;    journals, 

8',^  X  12  ins. 
Wheel   Base — Driving,   7   ft.;    rigid,    16   ft.;   total 

engine,  30  ft.  I  in.;  total  engine  and  tender, 

59  ft.  10  ins. 
Weight — On    driving    wheels,    115,500    lbs.;    on 

truck,  front,  47,500  lbs.:  on  trailing  wheels, 

41,200  lbs.;   total   engine,   204,200   lbs.;    total 

engine  and  tender,  about  356,000  lbs. 
Tender — Wheels,    diameter,    33^^    ins.;    journals, 

5%  X  10  ins. 


Universities  Get  Old-Timers. 

Tlie  University  of  Michigan  has  se- 
cured an  old  time  locomotive,  which  is 
more  than  seventy  years  old.  It  was 
one  of  the  first  used  on  the  Boston  & 
Providence  Railroad,  and  after  it  was 
withdrawn  from  active  service  it  was 
stored  in  the  roundhouse  at  Plainfield, 
Mass.,  where  it  was,  to  use  a  bible 
phrase,  hiding  its  light  under  a  bushel, 
as  far  as  the  general  public  was  con- 
cerned. 

Another  old  timer  which  has  likewise 
been  hiding  its  light,  comes  from  the 
New  York,  New  Haven  &  Hartford,  and 
is  to  be  loaned  to  Perdue  University,  at 
Lafayette,  Ind.  This  institution  has  a 
museum  for  old  locomotives,  and  thus 
seeks  to  preserve  types  and  designs 
which  threaten  to  become  extinct. 

This  engine  was  called  the  "Daniel 
Mason,"  and  was  built  in  1858.  It  is  of 
a  type  largely  used  in  New  England 
many  years  ago.  It  has  inside  cylinders 
and  a  crank  axle.  Purdue  is  also  to  have 
an  old  passenger  car  from  the  same  rail- 
road said  to  have  been  put  in  service  in 
1835  and  which  has  seating  capacity  for 
20  persons.  These  university  museums 
are  the  proper  place  for  our  early  en- 
gines and  cars.  In  these  institutions 
they  can  be  easily  got  at  and  studied  by 
those  interested  in  the  early  history  of 
railroading. 

The  Baltimore  &  Ohio  Railroad  are 
making  extensive  improvements  in  con- 
nection with  the  supply  of  water  for  use 
in  their  locomotives.  President  Murray 
has  recently  authorized  improvements  on 
the  line  of  the  system  between  Connells- 
ville  and  Pittsburg,  which  includes  the 
establishing  of  water  treating  plants  at 
Emblem  and  Glenwood  to  eliminate  the 
acids,  etc.,  from  the  river  waters  used. 
This  work  will  cost  in  the  neighborhood 
of  $150,000. 

The  recent  annual  droughts  in  this  dis- 
trict have  resulted  in  the  river  waters 
becoming  badly  contaminated  and  pol- 
luted by  the  refuse  from  mines,  mills 
and  decaying  of  animal  and  vegetable 
matter,  and  this  has  resulted  not  only  in 
the  scarcity  of  supply  but  in  a  water  that 
is  entirely  unfit  for  locomotive  purposes, 
and  the  consequence  has  been  great  ex- 
pense and  delay  in  the  handling  and 
maintenance  of  power,  and  in  the  move- 
ment of  traffic. 
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Of  Personal  Interest. 


Mr.  Charles  Hall  has  been  appointed 
traveling  coal  inspector  on  the  Eric  Rail- 
road. 

Mr.  C.  I..  Crowe  ha.s  been  appointed 
night  yardniaster  on  the  Interstate  Rail- 
road at  Stonega,  Va. 

Mr.  Max  T.  Price  has  been  appointed 
assistant  sui>ir:nU  ndcnt  of  the  Interstate 
Railroad,  with  ol'iice  at  Stonega,  Va. 

Mr.  E.  H.  Chapman  has  been  appoint- 
ed master  mechanic  of  the  Interstate 
Railroad,  with  lieadqnartcrs  at  Stonega, 
Va. 

Mr.  T.  P.  Shonts,  chairman  of  the 
Isthmian  Canal  Commission,  has  been 
elected  president  of  the  Panama  Rail- 
road. 

Mr.  J.  M.  Walsh  has  been  appointed 
superintendent  of  the  Joplin  Division  of 
the  Missouri  Pacific,  with  office  at  Ne- 
vada, Mo. 

Mr.  R.  G.  Hengst  has  been  appointed 
assistant  chief  engineer  of  the  Western 
Allegheny  Railroad,  with  office  at  New 
Castle,  Pa. 

Mr.  H.  W.  McMaster  has  been  ap- 
pointed superintendent  of  the  Wheeling 
&  Lake  Eric  Railroad,  with  headquarters 
at  Canton,  Ohio. 

Mr.  Webb  C,  Ball  has  been  appointed 
general  time  inspector  on  the  Toledo, 
St.  Louis  &  Western,  with  headquarters 
at  Cleveland,  Ohio. 

Mr.  O.  H.  Hobbs  has  been  appointed 
superintendent  of  the  Connellsville  Di- 
vision of  the  Baltimore  &  Ohio,  vice  Mr. 
J.  F.  Irwin,  transferred. 

Mr.  J.  F.  Irwin  has  been  appointed  su- 
perintendent of  the  Newark  Division  of 
the  Baltimore  &  Ohio,  vice  Mr.  F.  C. 
Batchcldcr.  transferred. 

Mr.  N.  K.  Hoffman  has  been  appointed 
superintendent  of  car  service  on  the 
Wheeling  &  Lake  Erie  Railroad.  This 
is  a  newly  created  office. 

Mr.  G.  A.  Gallagher  has  been  appoint- 
ed master  mechanic  on  the  Illinois  Cen- 
tral, with  office  at  Sparta,  III.,  vice 
Mr.  R.  J.  Farrell,  resigned. 

Mr.  F.  C.  Batchelder  has  been  appoint- 
ed superintendent  of  the  Chicago  Di- 
vision of  the  Baltimore  &  Ohio,  vice  Mr. 
J.  A.  Spielmann,  transferred. 

Mr.  W.  S.  Murray  has  been  appointed 
electrical  engineer  of  the  New  York. 
New  Haven  &  Hartford  Railroad,  with 
headquarters  at  New  Haven,  Conn. 

Mr.  J.  F.  Wallace,  chief  engineer  of 
the    Isthmian     Canal     Commission,    has 


been   elected   vice-president   and  general 
manager  of  the   Panama   Railroad. 

Mr.  J.  B.  Gannon  lias  been  appointed 
master  mechanic  on  the  New  York,  New 
Haven  &  Hartford,  with  headquarters  at 
New  London,  Conn. 

Mr.  H.  W.  Bethel  has  been  appointed 
traveling  engineer  of  the  Gulf  &  Ship 
Island  Railroad,  including  the  Columbia, 
Laurel  and  .Silver  branches  of  that  road. 

Mr.  Fred  Kerby  has  been  appointed 
air  brake  instructor  and  inspector  of  the 
main  line  system  of  the  Baltimore  & 
Ohio,  with  headquarters  at  Baltimore, 
Md. 

Mr.  W.  J.  Hoskins,  formerly  foreman 
of  locomtive  repairs  on  the  C,  B.  &  Q., 
has  been  appointed  master  mechanic  on 
the  Chicago  &  Eastern  Illinois  at  Dan- 
ville. 111. 

Mr.  R.  F.  Whalen.  Jr.,  has  been  ap- 
pointed foreman  of  locomotive  repairs 
at  Hannibal,  Mo.,  on  the  Chicago,  Bur- 
lington &  Quincy,  vice  Mr.  W.  J.  Hos- 
kins resigned. 

Mr.  Carl  M.  Gage,  general  manager  of 
the  Huntington  &  Broad  Top  Mountain 
Railroad,  has  been  elected  vice-president 
of  the  same  road,  vice  Mr.  S.  Bancroft, 
Jr.,  promoted. 

Mr.  E.  F.  Kearney  has  been  appointed 
superintendent  of  terminals  with  juris- 
diction over  train,  yard  and  station  serv- 
ice at  St.  Louis,  Mo.,  on  the  Missouri 
Pacific  Railway. 

Mr.  J.  W.  Gay,  of  Oscala,  Fla.,  has 
been  appointed  machinist  of  the  High 
Springs  roundhouse  of  the  Atlantic 
Coast  Line  Railway,  vice  Mr.  J.  W. 
Swain,  promoted. 

Mr.  George  Akans.  roundhouse  fore- 
man at  Birmingham,  Ala.,  on  the  South- 
ern Railway,  has  been  appointed  general 
foreman  at  Greensboro,  N.   C. 

Mr.  Samuel  Bancroft.  Jr.,  vice-presi- 
dent of  the  Huntington  &  Broad  Top 
Mountain  Railroad,  has  been  elected 
president  of  the  same  company,  vice  G. 
H.  Colket.  deceased. 

Mr.  J.  T.  Brady,  heretofore  master 
mechanic  on  the  New  York,  New  Haven 
&  Hartford  at  Norwood,  has  been  trans- 
ferred in  the  same  capacity  to  New 
Haven,  Conn.,  on  the  same  road. 

Mr.  Frank  Kingsley,  formerly  with  the 
Chicago  Great  Western  Railway,  has 
been  appointed  general  foreman  of  the 
Northern  Pacific  shops  at  Helena. 
Mont.,  vice  H.  G.  Mumm.  resigned. 


Mr.  C.  M.  Weathers  has  been  appo'nt- 
cd  road  foreman  of  engines  for  the  first 
division  of  the  Atlantic  Coast  Line  Rail- 
way. Mr.  Weathers  has  been  hard  at  it 
for  several  months  with  good  results. 

Mr.  Orvillc  H.  Reynolds,  formerly  on 
the  staff  of  the  Railway  Review  of  Chi- 
cago, has  accepted  the  position  of  editor 
of  the  Railway  Master  Mechanic.  Mr. 
Reynolds'  office  will  remain  in  New 
York. 

Mr.  Frederick  E.  Owen  has  been  ap- 
pointed traveling  engineer  of  the  Da- 
kota Division  of  the  Great  Northern 
Railway  Line,  with  headquarters  at  Lari- 
morc,  N.  D.,  vice  Mr.  A.  B.  Ford,  trans- 
ferred. 

Mr.  H.  B.  Palmer,  superintendent  of 
the  Rocky  Mountain  Division  of  the 
Northern  Pacific  Railway,  has  been  ap- 
pointed assistant  general  superintendent 
at  Tacoma,  vice  Mr.  A.  E.  Law,  re- 
signed. 

Mr.  C.  J.  Stewart  has  been  appointed 
master  mechanic  of  the  Central  New 
England  Railway,  with  office  at  Hart- 
ford, Conn.,  vice  Mr.  J.  B.  Gannon,  re- 
signed to  accept  position  with  another 
company. 

Mr.  John  H.  Fulmor,  inspector  in  the 
West  Philadelphia  shops  of  the  Pennsyl- 
vania, has  been  appointed  master  me- 
chanic of  the  Schuylkill  Division  of  the 
same  road,  with  headquarters  at  Mt. 
Carbon,  Pa. 

Mr.  E.  D.  -Andrews,  formerly  road 
foreman  of  equipment  on  the  C.  R.  I  & 
P.  at  Shawnee.  Okla.,  has  been  appoint- 
ed master  mechanic  of  the  El  Passo  Di- 
vision of  the  same  road,  with  office  at 
Dalhart,  Te.x. 

Mr.  F.  N.  Norman,  formerly  foreman 
of  the  Seth  Watkins  Machine  Company, 
of  Hattiesburg.  Miss.,  has  been  appoint- 
ed engine  house  foreman  on  the  Illinois 
Central,  at  Harrihan,  La.,  vice  Mr.  R. 
Elezy,  resigned. 

Mr.  J.  F.  Sheahan,  master  mechanic  at 
Spencer,  X.  C,  on  the  Southern  Railway, 
has  been  transferred  to  the  Atlantic  Di- 
vision as  master  mechanic,  with  head- 
quarters at  Atlanta,  Ga.,  vice  Mr.  S.  M. 
Dolan,  resigned. 

Mr.  J.  W.  Swain  has  been  promoted 
to  the  position  of  locomotive  foreman 
at  Dunnelton,  on  the  Atlantic  Coast  Line 
Railway.  Mr.  Swain  was  formerly  ma- 
chinist at  the  High  Springs  roundhouse 
on  the  same  road. 

Mr.  J.  M.  Rapelje,  heretofore  train- 
master of  the   Yellowstone  Division  of 


22S 


RAILWAY  AXL)   l.UC(  ).M  i  )ll  \'l'.   lA'i  ;i  X  KHKl  NO 


May,  1905. 


the  Northern  Pacific  Railway,  has  been 
appointed  superintendent  of  the  same  di 
vision,  at  Glendivc,  Mont.,  vice  Mr.  A. 
Gibson,  transferred. 

Mr.  J.  M.  Ashley  has  been  appointed 
road  foreman  of  engines  of  the  new  di- 
vision of  the  Seaboard  Air  Line  Railway, 
with  headquarters  at  Atlanta,  Ga.  His 
jurisdiction  extends  from  Birmingham, 
Ala.,  to  Atlanta,  Ga. 

Mr.  James  Hocking,  master  mechanic 
on  the  New  Vork,  New  Haven  &  Hart- 
ford at  New  Haven,  has  been  transferred 
to  Norwood,  Conn.,  as  master  mechanic 
on  the  same  road.  He  has  been  enjoying 
a  trip  to  the  old  country. 

Mr.  A.  J.  Prole,  fonnerly  master  me- 
chanic of  the  fourth  and  fifth  divisions 
of  the  Seaboard  Air  Line,  at  Savannah. 
Ga.,  has  been  transferred  as  master  me- 
chanic to  the  third  division  of  the  same 
road,  with  office  at  Atlanta.  Ga. 

Mr.  E.  C.  Sasset  has  been  appointed 
shop  superintendent  of  the  new  shops  at 
Spencer,  N.  C,  on  the  Southern  Rail- 
way. He  was  formerly  general  foreman 
of  the  Richmond,  Va.,  shops  of  the 
American  Locomotive  Company. 

Mr.  Andrew  Gibson,  superintendent  of 
the  Yellowstone  Division  of  the  North- 
ern Pacific  Railway,  has  been  transferred 
as  superintendent  of  the  Rocky  Mountain 
Division  of  the  same  road,  with  office  at 
Missoula,  Mont.,  vice  Mr.  H.  B.  Palmer, 
promoted. 

Mr.  N.  F.  Kaderly,  general  foreman 
at  Greensboro.  N.  C,  on  the  Southern 
Railway,  has  been  appointed  master  me- 
chanic of  the  Washington  Division,  with 
headquarters  at  Alexander.  Va.  Mr. 
Kaderly  served  his  time  in  the  Knox- 
ville,  Tenn.,  shops. 

The  Tabor  IVLanufacturing  Company,  of 
Philadelphia,  announce  that  Mr.  E.  H. 
Mumford,  formerly  their  secretary  and 
treasurer,  has  severed  his  connection 
with  them  .Ml  business  communications 
for  that  concern  should  now  be  addressed 
direct  to  the  company. 

Mr.  A.  E.  Woodbury,  formerly  em- 
ployed on  the  Mohawk  &  Malone  Rail- 
road, has  been  appointed  shop  inspector 
of  the  American  Locomotive  Company's 
Works  in  Montreal.  Mr.  Woodbury  was 
formerly  an  engine  despatcher  on  the 
Mohawk  &  Malone  road. 

Mr.  R.  E.  McCarty  has  been  appointed 
general  superintendent  of  the  Pittsburgh, 
Cincinnati,  Chicago  &  St.  Louis  Rail- 
road, including  the  southwest  system  of 
the  Pennsylvania  lines  west  of  Pitts- 
burgh, with  office  at  Columbus,  Ohio, 
vice  Mr.  Ralph  Peters,  elected  president 
of  the  Long  Island  Railroad. 

Messrs.  E.  H.  I^Iumford  and  C.  S. 
Lovel  have  recently  formed  the  E.  H. 
^[uniford    Company    for   the    purpose   of 


manufacturing  molding  macliiiuTy  of  all 
descriptions.  The  otlice  of  the  new  cmn- 
pany  is  on  the  corner  of  I7lh  and  Callow- 
hill  streets.  Philadelphia.  These  gentle- 
men were  fonnerly  with  the  Tabor  Mfg. 
Co. 

Mr.  B.  11.  Gray,  general  foreman  of 
the  engine  and  car  department  of  the 
Illinois  Central  at  New  Orleans.  La.,  has 
resi.gned  his  position  to  become  mastir 
mechanic  on  the  'Frisco  System,  with 
headquarters  at  New  Orleans,  La.  Mr. 
Gray  has  the  reputation  of  being  a  very 
progressive  and  able  mechanic,  and  we 
predict  a  bright  future  for  him. 

yir.  Frederick  A.  Delano,  formerly 
general  manager  of  the  Chicago,  Bur- 
lington &  Quincy.  has  been  elected  presi- 
dent of  the  Wabash,  Pittsburgh  Termi- 
nal Railway  and  West  Side  Belt  Rail- 
way, vice  Mr.  Joseph  Ramsey,  Jr.,  re- 
signed. Mr.  Delano's  office  is  in  St. 
Louis.  Mm.  He  is  a  mechanical  depart- 
ment man  now  occupying  a  president's 
ch.-iir. 

Mr.  W.  S.  Murrian,  ni.ister  mechanic 
at  Alexandria.  Va.,  on  the  Wash'ngton 
Division  of  the  Southern  Railway,  has 
been  transferred  as  master  mechanic  to 
the  Danville-Charlotte  and  Ashville  Di- 
visions, with  headquarters  at  Spencer, 
N.  C.  New  shops  have  just  been  com- 
pleted at  this  point,  with  capacity  for 
heavy  repairs  for  30  engines  per  month. 
Mr.  Murrian  has  charge  of  this  new  re- 
pair plant. 

Mr.  L.  Kays  has  resigned  his  position 
as  road  foreman  of  engines  on  the  New 
York,  Susquehanna  &  Western,  and  has 
accepted  a  more  lucrative  position  with 
the  Delaware  &  Hudson  Canal  Com- 
pany, at  Wilkes-Barre.  Pa.  On  leaving 
the  N.  Y.,  S.  &  W.,  Mr.  Kays  was  pre- 
sented with  a  watch  charm  by  the  en- 
gineers and  firemen  of  the  road  as"  a 
•  token  of  the  high  regard  they  entertain- 
ed for  him. 

Mr.  Ralph  Peters  has  been  elected  to 
the  position  of  president  of  the  Long  Isl- 
and Railroad,  wdiich  was  vacated  by  the 
death  of  W.  F.  Potter.  Mr.  Peters  grad- 
uated from  the  University  of  Georgia  in 
August,  1872.  He  entered  railway  serv- 
ice the  same  year,  and  since  then  he  has 
been,  consecutively  to  August,  1874,  su- 
perintendent .-Atlanta  Street  Railroad  at 
Atlanta,  Ga.  From  August,  1874,  to  Feb- 
ruary I,  1881.  he  held  the  posts  of  secre- 
tary and  chief  clerk  to  the  general  su- 
perintendent of  the  Pittsburgh,  Cincin- 
nati &  St.  Louis  Railway.  From  Febru- 
atfy,  1881,  to  June,  1881,  he  was  superin- 
tendent of  the  western  division,  Colum- 
bus, Chicago  &  Indiana.  Central  Di- 
vision of  the  Pittsburgh,  Cincinnati  &  St. 
Louis  Railway,  and  from  June,  1881,  to 
June,  1901,  he  was  superintendent  Little 
Miami  Division  of  the  same  road;  su- 
perintendent     Newport      &      Cincinnati 


Bridge  Company;  also  October,  1S85, 
t"  October,  1888,  vice-president  of  the 
Cincinnati,  Georgetown  i^t  Port  sun  >uth 
Railroad;  October,  1888,  to  the  present 
time,  president  of  same  road;  January, 
15.  1896,  June,  19OT,  also  general  agent 
Pittsburgh,  Cincinnati,  Chicago  it  St. 
Louis  Railway  at  Cincinnati,  Ohio;  also 
superintendent  of  the  Cincinnati,  Leban- 
on &  Northern  Railway.  He  was  from 
June  I,  1901.  to  present  time  gener.il  su- 
perintendent of  the  southwest  systi'in  of 
the  Pennsylvania  hues  west  of  Pittsburgh 
the  Pittsburgh,  Cincinnati,  Chicago 
&  St.  Louis  Railway;  also  of  the  Cin- 
cinnati &  Muskingum  Valley  Railroad, 
and  the  Cincinnati.  Lebanon  &  Northern 
Railway  Co.,  which  are  branches  of  the 
Pennsylvania  lines.  Mr.  Peters  now  has 
his  office  at  Long  IsLmd  City,  New  York. 


Obituary. 

ITEXKV    I.     .M.\H.\NN.'\. 

One  of  the  veteran  old  time  railway 
officers  has  just  passed  away  when,  on 
April  3,  Henry  C.  Mahanna  died  of^  heart 
failure.     Mr.    Mahanni.    foniK-rly    super- 


H.    C.    MAHANN.\ 

intendent  of  the  Eastern  district  of  the 
Nebraska  &  Wyoming  divisions  of  the 
Chicago  &  North-Western  Railway,  had 
served  the  company  in  various  places 
and  positions  for  thirty-seven  years.  Like 
the  majority  of  our  successful  railroad 
officials,  he  began  at  the  bottom  of  the 
ladder  and  worked  up  by  slow  degrees, 
every  step  bringing  the  intimate  ac- 
quaintance with  details  that  no  other 
course  of  learning  railroad  business  can 
impart.  He  began  as  a  brakeman  and 
rose  through  the  steps  of  conductor,  sta- 
tion agent,  train  master,  assistant  su- 
perintendent and  superintendent.  Mr. 
Mahanna  was  a  highly  efficient  and  popu- 
lar railway  superintendent,  a  good  man 
for  the   interests   of   his   employers,   and 
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one  whom  his  subordinates  regarded 
more  in  the  light  of  a  friend  than  a 
master. 

WILLIAM    FREDERICK    POTTER. 

In  our  February  issue  we  made  men- 
tion of  the  appointment  of  William  F. 
Potter  to  the  post  of  president  of  the 
Long  Island  Railroad,  and  we  have  now 
the  sad  duty  of  recording  the  untimely 
deatli  of  that  most  energetic  and  efTicient 
railroad  officer.  He  was  born  October 
36,  185s,  at  Utica,  N.  Y.,  and  was  edu- 
cated at  Highland  Military  Academy, 
Worcester,  Mass.,  and  on  October  i, 
1873,  he  entered  the  employ  of  the  Flint 
&  Pere  Marquette  Railroad  as  a  clerk 
in  the  auditor's  office;  from  October  31. 
1876,  to  September,  1877,  he  was  a  clerk- 
in  the  treasurer's  office  of  that  road. 
From  September,  1877,  to  November  i, 
1879,  he  was  a  conductor  on  a  passenger 


Erie's  Supreme  Express  Engine. 

In  describing  in  our  March  number 
the  run  of  a  very  powerful  locomotive 
pulling  an  express  train  on  the  Erie 
Railroad,  we  expressed  a  doubt  that  an 
engine  could  be  built  under  certain  re- 
strictions that  would  haul  a  train  of  soo 
tons  over  the  Eastern  Division  of  the 
Erie,  a  distance  of  89  miles  in  130  min- 
utes. A  free  confession  is  good  for  the 
soul,  and  we  are  free  to  confess  that  we 
were  mistaken,  for,  on  April  25,  the  Erie 
Railroad  people  made  a  test  of  an  en- 
gine designed  by  their  own  officials, 
which  not  only  did  the  work  with  a 
heavier  load,  but  did  it  with  7  minutes 
to  spare. 

A  difficult  problem  which  the  Erie 
management  has  been  trying  to  solve 
is  the  running  of  their  heavily  loaded  No. 
5  express  train  from  Jersey  City  to  Port 


type  of  locomotive  of  the  style  shown 
was  the  result,  and  it  more  than  meets 
the    requirements. 

The  engine  weighs  in  working  order 
230,500  lbs.,  so  that  it  has  the  foundation 
of  a  very  powerful  machine.  There  are 
149,000  lbs.  on  the  drivers,  the  rigid 
wheel  base  is  13  ft.,  the  total  33.8  ft.,  and 
the  extreme  length  from  point  of  pilot 
to  back  of  tender  78.5  ft. 

An  engine  of  that  weight  and  size  can 
stand  immense  driving  and  steaming 
power.  The  cylinders,  simple,  are  22>/$x 
26  ins.,  the  driving  wheels  are  74  ins.  di- 
ameter, and  the  straight  boiler  is  73  ins. 
diameter  at  smallest  ring.  The  fire  box 
is  lo&'A  ins.  long  inside,  and  75J4  ins- 
wide,  giving  50.53  sq.  ft  of  grate  area, 
while  the  total  heating  surface  is  3,751 
sq.  ft.  Steam  is  distributed  by  means 
of  piston  valves.  The  tender  carries 
8,500  gallons  of  water  and  16  tons  of  coal. 
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Geo.    W.   Wildin.   Superintendent  of   Motive   Power. 


train  of  the  Marquette  road.  He  was 
then  promoted  to  be  station  master  at 
East  Saginaw,  Mich.,  which  post  he  held 
to  June,  1881.  From  that  time  on  to  July 
5,  18S4,  he  held  the  position  of  superin- 
tendent of  the  Eastern  Division  of  the 
road.  Then  he  was  promoted  to  assist- 
ant general  superintendent,  which  place 
he  held  until  August  10,  1891,  when  he 
became  general  superintendent.  On  Jan- 
uary I,  1897,  Mr.  Potter  was  promoted  to 
be  general  superintendent  of  the  Long 
Island  Railroad.  He  was  soon  advanced 
to  vice-president,  and  at  the  death  of 
Mr.  Baldwin  he  became  president  of  the 
road.  One  of  President  Potter's  latest 
projects  was  the  improvement  of  ferry 
service  between  Manhattan  and  Long  Is- 
land City,  which  project  he  hoped  to  ac- 
complish before  summer.  In  18S0  Mr. 
Potter  married  Miss  Jeannie  V.  Stetson. 
a  daughter  of  a  prominent  merchant  of 
Hartford.  Conn. 


Jervis,  89  miles  in  130  minutes,  making 
three  stops  on  the  way.  The  division  is 
very  difficult  to  operate,  having  long, 
steep  grades,  one  stretch  of  35  miles 
rising  46  ft.  to  the  mile,  with  numerous 
sharp  curves,  that  make  the  train  re- 
sistance very  trying  on  motive  power. 
Various  attempts  were  made  to  meet  the 
required  performance,  a  run  made  in 
February  last  with  a  San  Pedro,  Los 
.A.ngeles  &  Salt  Lake  Railroad  engine 
having  been  the  most  ambitious.  This 
engine,  of  the  4-6-2  type,  had  cylinders 
22x28  ins.,  driving  wheels  "^y  ins.  diam- 
eter, 141,000  lbs.  on  drivers,  and  provid- 
ed with  3,054  sq.  ft.  of  heating  surface, 
but  it  failed  to  do  the  work  required. 

The  officials-  of  the  Erie  then  got  to- 
gether and  gave  interchange  of  ideas 
of  the  dimensions  that  might  produce 
an  engine  that  would  haul  their  fast 
train  on  time,  and  have  a  margin  of 
power  and   time   to   spare.     The    Pacific 


American   Locomotive  Co.,  Builders. 

The  tractive  power  of  the  engine,  figured 
on  85  per  cent,  of  the  boiler  pressure, 
is  34,000  lbs. 

On  April  24  this  engine,  coupled  on  to 
a  train  of  ten  coaches  weighing  1,208.050 
lbs.,  at  Jersey  City,  pulled  it  to  Port 
Jervis,  making  the  regular  stops,  in  2 
hours  and  18  minutes,  which  is  seven 
minutes  less  than  the  schedule  of  No. 
5.  No  very  high  speed  was  attempted, 
but  in  descending  the  long  grade  that 
ends  at  Port  Jervis,  a  speed  of  70  miles 
an  hour  was  attained.  A  speed  of  60 
miles  an  hour  was  maintained  on  vari- 
ous stretches  of  straight  track  and  dur- 
ing the  long  pull  of  35  miles  ascending 
a  grade  of  46  ft.  to  the  mile,  the  speed 
never  went  below  35  miles  an  hour. 
Throughout  this  hard  pull,  which  is  the 
most  exacting  test  a  locomotive  can  be 
subjected  to,  the  steam  was  constantly 
at  the  blowing-off  point. 

On   the   return  trip  an   additional   car 
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was  added,  making  the  weight  behind 
the  tender  was  1,325.45°  lbs.,  and  the 
highest  express  train  speed  was  made 
without  difficulty. 

The  appearance  of  the  engine  is  very 
harmonious,  indicating  careful  design- 
ing for  outline  and  details.  The  ar- 
rangement of  the  cab  appliances  is  the 
same  as  those  on  the  boiler  head,  illus- 
trated on  page  226,  and  are  particularly 
worthy  of  attention,  great  care  having 
been  taken  to  have  everything  neces- 
sary in  the  operation  of  the  engine 
within  easy  reach.  No  obstruction  of 
any  kind  is  between  the  engineer  and 
the  view  of  the  track,  an  improvement 
that  might  well  be  generally  imitated. 
The  arrangement  of  cab  appliances  is 
the  idea  of  General  Manager  Stuart. 
who  began  his  railroad  career  in  the 
locomotive  department  and  takes  a  very 
practical  view  of  having  everything  made 
convenient  for  the  engineer. 


New  Speedometer. 
A   new   speedometer  has   lately   made 
its    appearance    and    promises   to    fill   a 
long-felt  want.     It  is  intended  to   indi- 


halvcs,  and  has  four  adjustable  set 
screws,  so  that  it  can  be  put  round  a 
car  or  tender  axle  and  centered  with  as 
little  trouble  as  a  piece  of  work  in  a  four 
jaw  lathe  chuck.  The  small  gear  is 
clamped  to  the  pump  shaft,  so  that  when 
the  wheel  revolves  the  pump  works.  The 
smaller  gear  is  made  in  different  sizes 
so  as  to  allow  for  the  difference  of  wheel 
diameters  from  28  to  36  ins.  The  pump 
is  bolted  by  a  convenient  bracket  to  the 
truck  frame  where  springs  are  not  inter- 
posed between  axle  box  and  frame. 

The  pump  is  lubricated  by  any  good 
quality  of  grease,  which  is  introduced 
through  a  conveniently  placed  grease 
cup.  Oil,  if  used,  would  probably  be 
pumped  into  the  gauge  and  derange  its 
action.  The  principle  upon  which  this 
speed  indicating  mechanism  operates  is 
that  the  faster  the  car  wheel  turns,  the 
greater  the  amount  of  air  pumped 
through  the  gauge,  and  the  higher  the 
figure  reached  by  the  pointer,  and  this 
gives  miles  per  hour  all  tiie  time. 


EASILY  APPLIED  SPEED  INDICATOR. 

cate  speed  in  miles  per  hour  on  a  gauge 
made  for  that  purpose.  The  gauge  is 
graduated  from  zero  up  to  60  miles  per 
hour,  though  higher  speeds  can  be  indi- 
cated when  necessary  by  the  application 
of  a  special  gauge. 

The  Wood  Speedometer,  for  that  is 
its  name,  is  exceedingly  simple  in  con- 
struction and  operation,  as  can  be  seen 
from  our  illustration.  The  price  is  such^ 
as  to  put  it  within  the  reach  of  the  in- 
dividual, being   listed   at  $25. 

It  consists  of  a  recording  gauge  from 
which  a  united  double  tube  rubber  pipe 
of  any  required  length  passes  to  an  air 
pump  which  is  operated  by  a  pair  of  gear 
wheels.      The    larger    gear    is    made    in 


Inventing  the  Natural  Gas  Meter. 

Here  is  an  incident  illustrating  how 
business  problems  pursue  the  inventor  of 
the  air  brake. 

A  few  years  ago  a  game  of  whist  was 
progressing  smoothly,  when,  after  one 
of  the  deals,  Mr.  Westinghouse  did  not 
pick  up  the  cards,  but  kept  drawing  on 
a  piece  of  paper  before  him.  The  others 
watched  him  curiously,  remarked  that 
they  were  ready  to  proceed,  and  then 
wajted,  unable  to  understand  why  he 
should   pay   no   attention   to   them. 

Suddenly,  with  a  flash  of  triumph  in 
his  eye  and  exultation  in  his  voice,  he 
cried  out:  "Brown,  I've  got  that  natural- 
gas  meter  fixed — here  it  is;  it  cannot  fail 
to  work  successfully,"  and  picking  up  his 
cards  he  asked:  "Whose  turn  is  it  to 
play?" — World's  Work. 


The  Valve  Motion  Model. 

We  are  pleased  to  inform  our  readers 
that  we  are  now  able  to  deliver  the  Valve 
Motion  Model  promptly  on  receipt  of  or- 
ders for  it.  Through  unavoidable  causes 
there  were  many  delays  in  delivering  the 
models,  but  there  will  be  now  no  more 
reason  for  complaint. 

Quite  a  number  of  these  models  have 
been  purchased  for  lodge  rooms  and 
other  places  where  men  are  trying  to 
understand  the  operation  of  valve  mech- 
anism, and  it  has  proved  highly  popular. 
That  fifteen  dollar  model  enables  a  per- 
son to  acquire  a  knowledge  of  valve  mo- 
tion as  well  as  could  be  done  by  taking 
a  part  in  setting  the  valves  of  a  real  lo- 
comotive, and  it  is  much  more  conveni- 
ent. 

A  model  of  this  kind  in  our  office  is 
used  almost  daily  to  demonstrate  the 
working  of  automobile  cylinders  with 
their  four-cycle  action  of  generating 
power. 


. 


Grease  Lubrication  has 
many  advantages  over  oil 
lubrication  and  is  growing 
more  popular  among  rail- 
road men  every  day. 

The  advantages  of  grease 
lubrication  are  multiplied  if 

DIXON^S 

TICONDEROGA 

FLAKE 

GRAPHITE 

be  added  to  the  greases  used. 
Five  per  cent,  by  weight  of 
Dixon's  Flake  Graphite  will 
nearly  triple  the  lubricating 
value  and  endurance  of  the 
best  plain  greases.  Its  pres- 
ence, moreover,  gives  protec- 
tion against  overheating  and 
cutting  of  pins  and  bearings, 
saves  wear  and  repairs,  saves 
troubles  and  delays. 

Send  for  a  free  copy  of 
our  valuable  booklet  "  Oil 
vs.  Grease,"  and  learn  many 
interesting  points  on  the  sub- 
ject of  grease  lubrication. 


JOSEPH  DIXON 
CRUCIBLE  CO. 

Jersey  City,    N.  J.,  U.  S.  A. 
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"Keamrge"&"Vulcabeston" 

ASBESTOS 
PACKINGS 


In  developing  our  complete  line  of 
packings,  we  have  received  a  great 
many  letters  from  engineers  telling 
us  of  the  trouble  they  were  experien- 
cing with  one  or  more  particular  con- 
ditions and  asking  us  to  furnish  a 
packing  that  would  overcome  the 
difficulty. 

We  have  been  so  successful  in  this 
direction  that  we  have  been  asked  to 
get  up  a  pamphlet  covering  the  use 
of  our  packings  for  well  known  con- 
ditions. 

Following  are  a  few  items  taken  at 
random  from  this  pamphlet. 


CONDITIONS  TO 
BE  MET 


Piston  Rod  Packing 
for  steam  pressure 
over  eiKhty  (So)   lbs. 


High  Steam  Pres- 
ure  Stop  Valve 
steins. 


Boiler  Manholes  and 

Handholes 
For  high  steam  pres- 
sure. 
For  low  steam  pres- 
sure. 


Cylinder  heads  and 
other  joints  for  high 
steam  pressure. 


Service  against  Oil, 
Acids,  Air,  Chemi- 
cals, etc. 


Service     against 
superheated    Steam. 


Hot    Water    Pump 
Packing. 


PACKINGS  WE 
RECOMMEND 


"KEARSAROK" 
Spiral  Packing,  round 

or  square,  with  or 
without  w^ire,  lubri- 
cated ready  to  apply. 


"VULCABESTON  " 
Packing,  round  or 
square,  braided  or 
twisted. 


"KEARSARGE" 
Asbesto-MetalUc  Gas- 
kets, all  sizes 

Asbestos  Tubular 
Gaskets. 


" KEARSARGE" 
Asbesto-Metallic 
Sheet  Packing- 

"KE-^RSARGE" 
Ready-made  Cj'linder 
Gaskets. 

"VULCABESTON  " 
Sheet  Packing  (with- 
out wire  insertion.) 


"VULCABESTON" 
Sheet  Packing,  Rope 
Packing,  Moulded 
Rings  (according  to 
service!. 


"VULCABESTON" 
Sheet  Packing,  Rope 
Packing,  Moulded 
Rin^s  (according  to 
service). 


"INTERNATION- 
AL" Pump  Packing. 


p.The  complete  pamphlet  covering 
all  ordinary  conditions  will  be 
found  very  useful  for  reference 
and  will  be  sent  on  request. 

H.W.Jolins-ManvllleCo. 

Mfi-s.    Electnc    Insulating     Material,     "  Noark " 
Fuse  Devices,  Electric  Railniiy  Supplies, 

100  William  Street,  New  York 

Milwaukee  Cleveland  Boston 

Chicago  Pittsburg  Philadephia 

St.  Louis  Loudon 


Built-Up  Ash  Pit,  P.  &  L.   E. 

The  ash  pits  used  on  the  Pittsburgh  & 
Lal<e  Erie  Railroad  at  McKecs  Rocks 
and  other  divisional  points  on  that  sys- 
tem have  been  in  operation  for  some 
time,  and  have  given  every  satisfaction. 

The  pit  is  practically  a  concrete  floor 
53  ft.  jYi  ins.  wide  by  125  ft.  6  ins.  long, 
with  a  wall  all  round  it.  On  this  floor 
or  foundation,  are  built  a  series  of  piers 
made  of  vitrified  brick,  which  carry  four 
tracks   in   the   direction     of    its    length. 


girders  are  4  ft.  4  ins.  above  the  floor  of 
the  pit,  and  upon  them  80  lb.  steel  rails 
are  laid.  Between  the  piers  and  under 
each  track  light  lorry  rails  are  laid  2  ft. 
8J^  in.  gauge  upon  which  the  ash  pit 
buckets,  mounted  on  a  suitable  frame 
can  be  run  from  one  end  of  the  pit  to 
the  other.  These  buckets  when  full  are 
run  under  an  electric  hoisting  apparatus 
which  lifts  the  buckets  out  of  the  pit,  con- 
veys them  to  the  ash  bin  and  there  au- 
tomatically dumps  their  contents. 


SECTION   OF   CONCRETE   ASH     PIT   ON    THE   PITTSBURGH   &   LAKE   ERIE, 
McKEES   ROCKS.    PA. 


There  is  therefore  about  500  feet  of  track 
available  for  the  cleaning  of  ash  pans, 
etc.  The  outer  rails  of  the  two  outside 
tracks  are  carried  upon  the  side  walls 
of  the  pit  and  the  whole  pit  floor  is 
sloped  for  drainage. 

A  general  idea  of  the  pit  construction 
can   be  gained  by  reference   to   the  en- 


The  pit  is  supplied  with  water  pipes, 
and  conveniently  placed  hose  connec- 
tions enable  the  hostlers  to  readily 
quench  the  live  cinders,  and  the  concrete 
and  vitrified  brick  construction  of  the  pit 
have  lasting  qualities  of  a  high  order. 
Ash  pans  of  the  large  locomotives  have 
been  cleaned  in  an  average  time  of  6}i 


^p\%^ 

''■k^'o-o 

gravings,  which  show  a  section  of  the 
outside  wall  of  the  pit  and  one  of  the 
piers.  These  piers  are  spaced  5  ft.  apart 
from  center  to  center,  and  on  top  of 
them  and  on  the  inner  edge  are  laid 
steel  I-beams  15  ins.  deep  and  weighing 
42  lbs.  to  the  foot.  These  girders  are 
secured  to  each  pier,  and  at  equal  inter- 
vals along  the  outside  walls  by  built-^p 
knees  formed  of  angles  and  plates. 
These  knees  are  securely  anchored  down 
by  rods  which  pass  into  the  concrete 
foundation  of  the  pit.     The  top  of  the 


minutes.  We  are  indebted  to  the  engineer- 
ing department  of  the  P.  &  L.  E.,  of 
which  Mr.  J.  A.  Atwood  is  chief  engi- 
neer and  Mr.  A.  R.  Rayner  assistant 
chief  engineer,  for  the  information  con- 
cerning this  ash  pit. 


Growing  Popularity  of  Steam  Turbines. 

That  the  steam  turbine  and  turbo-gen- 
erator are  destined  to  be  one  of  the 
greatest  power  developing  and  dis- 
tributing  factors    is   evidenced    by    the 
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number  ol  units  of  this  type  which  have 
-been  installed,  and  which  are  now  in 
the  process  of  construction.  Owing  to 
the  restrictions  placed  by  reciprocating 
engine  speeds  upon  the  designs  of  en- 
gine type  generating  machinery,  their 
dimensions  and  bulk,  as  also  the  cost, 
have  increased  enormously  in  the  past 
few  years  with  the  increase  in  capacity. 
With  the  advent  of  the  steam  turbine 
the  speeds  have  increased  so  as  to  se- 
cure in  generator  construction  minimum 
bulk  and  cost  consistent  with  strength 
and   durability. 

A  striking  example  of  this  may  be 
seen  in  the  power  equipment  of  the 
Rapid  Transit  Company  in  New  York. 
Turbine  type  generators  with  a  rated 
output  of  5.000  kw.,  weighing  234,000 
lbs.,  run  at  750  r.p.m.  Generators  of 
the  same  output  driven  by  reciprocating 
engines  at  a  speed  of  75  r.p.m.,  weight 
980,000  lbs.  Orders  for  eight  turbine 
generators  have  been  placed  with  the 
Westinghouse    Electric    &    Manufactur- 


serious  subject  of  oiling,  but  the  can  is 
worth  looking  into  too.  It  has  an  air 
chamber  and  a  vent  and  a  valve  which 
stops  the  flow  of  oil  when  you  want  it  I'  > 
stop.  The  can  is  made  out  of  No.  22 
gauge  cold  rolled  steel  and  costs  $2.00, 
and  nothing  but  accident  or  rank  abuse 
can  break  or  wear  one  out.  Write  for 
the  little  book  first  and  then  you  will 
know  if  you  want  to  write  for  the  can. 


Useful  Catalogue. 

A  very  handsome  catalogue  fresh 
from  the  press  has  been  issued  by  the 
Hancock  Inspirator  Company,  Liberty 
street,  New  York.  It  is  standard  rail- 
way publication  size,  that  is  to  say,  its 
pages  are  of  the  same  dimentions  as 
those  of  Railway  and  Locomotive  En- 
gineering. The  first  two  pages  are  de- 
voted to  some  remarks  on  the  history 
of  the  Hancock  inspirator.  The  Han- 
cock locomotive  inspirator  was  evolved 
from    the    first    and     its     construction, 


MODERN   WOODBURNER   HAULING    PASSENGER   ON   THE    SEABOARD   AIR    LINE. 
Photographed  by   F.  W.   Blauvelt. 


ing  Company  in  the  past  few  days,  most- 
ly for  400  and  500  kw.  units,  with  one 
2,000  kw.  and  one  2,500  kw.  machine. 


The  "Confessions  of  an  Oil  Fiend"  is 
a  good  thing  to  read.  It  isn't  long  and 
it  is  humorous  and  moreover  it's  true  to 
life,  to  the  very  last  drop.  It  was  writ- 
ten by  John  Alexander,  who  says  he  left 
a  trail  of  wasted  oil  behind  him  thirty- 
six  years  long.  Then  he  came  upon  a 
real  oil  can!  The  way  to  get  the  "con- 
fessions" is  to  write  to  the  M.  &  S. 
Oiler  Company,  516  Equitable  Building, 
Denver,  Col.,  and  they  will  send  you  the 
little  eight  page  book,  which  will  fit  in 
your  vest  pocket.  They  will  send  it  free 
of  charge  and  you  can  read  it  and  smile 
over  it,  if  you  don't  want  to  laugh  out 
loud — and  think!  the  M.  &  S.  oil  can 
is  the  one  Skinny  Skeevers  thought  a  lot 
of  and  ordered  every  time  when  his 
requisitions  were  not  hacked  to  pieces. 
It  is  worth   looking   into,   we   mean   the 


method  of  working,  etc.,  are  briefly 
touched  on.  The  various  types  of  in- 
spirators are  illustrated  and  their  size, 
price  and  capacity  are  duly  set  forth. 
Sections  are  also  given  with  internal 
parts  shown  and  numbered  and  named 
for  ordering.  Line  cuts  of  proper  re- 
seating tools  for  these  inspirators  are 
given.  These  are  made  by  the  com- 
pany. 

Several  pages  are  devoted  to  direc- 
tions for  maintenance  and  repairing  of 
the  several  types  made  and  others  to 
directions  for  connecting  and  operat- 
ing the  inspirators.  The  last  half  of 
the  catalogue  gives  illustrations  and 
descriptions  of  the  Hancock  valves, 
checks,  pipe  fittings.  The  pneumatic 
blow-off  valve  is  shown  in  elevation 
and  in  section  with  parts  numbered 
and  named,  with  price.  The  new  Han- 
cock globe,  angle,  sixty-degree  and 
cross  valves  which  were  referred  to  in 
our  issue  of  January,  1905,  is  illustrated 


Something  New! 


Locomotive  Breakdowns 


And  Their  Remedies 


Price, 


$|50 


By  Geo.  L.  Fowler.  Just  issued.  Tells  how 
and  what  to  do  in  case  of  an  accident  or  break- 
down on  the  road ;  includes  apecial  chapters  on 
Compound  Locomoiivce.  Better  procure  a  copy, 
as  it  contaiuB  800  C^uestions  and  their  Answers 
on  Accidents  and  Bre^ikdownp,  inoliidini:  special 
chaplerti  on  Defective  Valves;  Accidents  'o  tbo 
\'alve  Motion,  Cylinders,  Steam  Chests,  Cylin- 
ders and  Pistons,  Guides,  Croseheads  and  Rods, 
linnninp  Gears;  Truck  tmd  Frame  Accidents; 
Boiler  Troubles;  Defective  Throttle  and  Steam 
Connections;  Defective  Draft  Appliances;  Pump 
and  Injector  Troubl«  s;  Accidents  to  Cab  Fix- 
tures; Tender  Aceidiuts;  Miscellaneous  Acci- 
dents: Compound  LueDmotive  Accidents;  Tools 
and  Appliances  for  Making  Engine  Repairs;  Air 
Brake  Troubles;  Aid  to  the  Injured. 


Air  Brake 
Catechism 


Price, 


$200 


By  Robert  H.  Blackall.  20th  Edition.  Con- 
tains 1500  Questions  and  their  Answers  on  the 
Westinghouse  Air  Brake,  which  are  strictly  up 
to  date.  Includes  two  large  WcBtinghouse  Air 
Brake  Educational  Chans  printed  in  colors. 
Gives  the  necessary  information  to  enable  a 
railroad  man  to  pass  a  thoroughly  satisfac- 
tory examination  on  the  subject  of  Air 
Brakes.  Endorsed  and  used  by  Air  Brake 
Instructors  and  ?]xaminers  on  nearly  every 
railroad  in  the  United  States.  The  standard  and 
only  complete  work  on  the  subject.    312  ipages. 


$200 


Locomotive 
Catecliism  '"" 

By  Robert  Qritnshaw.  34th  Edition.  Con- 
tains twelve  lar-io  Folding  Plates  and  1600 
■Questions  and  Answers  on  How  to  Run  a  Eo- 
comotive.  The  Standarci  Book  on  the  subject, 
being  written  in  plain  language  and  free  from 
mathematical  forAuUe  and  complex  problems. 


Price, 


Combustion  of 

Pnil    ^"''  '^^  Preven- 
LUdl   tion    of    Smoke 

By  Wm.  M.  Barr.  Contains  over  800  Ques 
lions  and  Their  Answers  on  How  to  Make 
Stuam. 


$|50 


New  York 
Catechism 


Air 


Price, 


Brake 

$  j  25 


By  Robert  H.  Blackall.  The  only  com- 
plete treatise  on  the  New  York  Air  Brake  and  Air 
Signaling  Apparatus,  giving  a  detjiiled  descrip- 
tion of  all  the  parts,  their  operation,  troubles, 
and  the  methods  of  locating  and  remedying  the 
same.    250  pages. 


iHe"  A  special  detailed  circular  of  these  books 
will  be  sent  to  any  one  in  any  part  of  the  world  on 
application. 

t^S'  Any  of  these  books  sent  prepaid  on  receipt 
of  i)rice. 

FREE— Our  114-page  catalog  0/ 
Practical  Books  sent  free  on  request. 

AGENTS  WANTED— Write  for  particulars 


THE  NORMAN  W.  HENLEY  PUB.  CO. 
132  Nassau  St.,  New  York,  U.  S.  A. 
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Gold  Car 
Heating  and 
Lighting  Co. 

Manufacturers  of 

ELECTRIC,  STEAM  AND 
HOT  WATER  APPARATUS 

FOR     RAILWAY     CARS 

EDISON 
STORAGE  BATTERY 

FOR  RAILWAY  CAR  LIGHTING 


Catalogues  and  Circulars 
cheerfully  furnished 


Main  Office :  Whitehall  Building: 

IT  Battery  Place,  New  York 

The  Twentieth 
Century 
Master  Mechanic 

Won't  use  solid  Mandrels. 
Cost  too  much,  take  up  too 
much  room  and  don't  give 
satisfaction. 

Nicholson 
Expanding  Mandrels 

Take  everything  from  1  to  7 
inch  holes.  Take  up  little 
room  — always  ready  and 
you  can  buy  four  sets  for 
the  cost  of  one  of  the  solid 
kind. 

Are  You  Using  Them  ? 

Catalogfue  tells  yon 
mora    about    them. 

W.  H.  Nicholson  &  Co. 

Wllkesbarre,  Pa. 


and  fully  described.  Altogether  this  is 
very  useful  catalogue  and  book  of  ref- 
erence for  these  Hancock  specialties. 
It  has  a  good  index  at  the  end  and  is 
bound  in  clotli  with  stiff  covers.  A 
copy  will  be  sent  to  motive  power  offi- 
cials who  apply  to  the   company. 


Air  Brake  Questions  and  Answers. 

The  pamphlet  issued  by  the  Air  Brake 
Association  and  sold  for  25  cents  has 
been  exhausted  and  no  more  of  them 
will  be  printed.  A  committee  of  that 
association  has  prepared  a  much  more 
exhaustive  treatise  on  air  brakes  and 
the  price  is  two  dollars.  It  is  a  great 
rise  in  price,  but  the  new  book  is  more 
than  worth  the  money  charged  for  it. 
We  make  the  request  that  our  readers 
will  stop  sending  to  this  office  for  the 
old  pamphlet,  as  we  do  not  have  a  sin- 
gle copy,  and  there  is  no  more  to  be  had. 


Boring  Tool  Holder. 

A  quickly  handled  and  very  ingenious 
boring  tool  holder  has  recently  been  put 
on    the     market    by    Carr    Brothers    of 


of  this  well-known  concern  it  was  found 
necessary  to  lease  the  entire  eleventh 
floor  of  the  recently  completed  building 
known  as  No.  42  Broadway,  and  hence- 
forward communications  should  be  sent 
to  this  new  address. 

It  is  well  known  that  in  the  new 
movement  towards  consolidation  of 
allied  industries  one  of  the  chief  ele- 
ments of  success  involves  the  system- 
atizing and  harmonizing  of  every  branch 
of  the  business.  With  this  end  in 
view  the  executive  officers  of  the 
American  Steel  Foundries  are  inaugurat- 
ing, simultaneously  with  the  removal,  a 
new  system  of  accounting  and  distribu- 
tion of  orders,  which  will  improve  the 
organization  and  simplify  their  work. 
This  will  assist  them  in  taktng  care  of  the 
many  large  orders  they  are  receiving 
due  to  the  increased  demand  for  new 
equipment  by  the  railroads  and  other 
large  producers.  The  output  of  their 
eight  plants  for  all  kinds  of  steel  cast- 
ings is  enormous,  and  they  are  always  in 
a  position  to  undertake  new  work  and 
make  prompt  deliveries.  With  the  ac- 
quisition of  the  Simplex  Railway  Appli- 
ance Company  they  are  even  better 
equipped   than   ever  to   fill   the   require- 


CARR  BROTHERS  BORING  TOOL  HOLDER. 


Syracuse,  N.  Y.  The  tool  holder  is  made 
of  steel,  drop-forged  and  case-hardened. 
The  shank  is  held  in  the  tool  post  of  the 
lathe  in  the  usual  way,  and  the  outer 
portion  has  a  pair  of  jaws  which  may 
be  brought  together  by  screwing  down 
the  clamping  bolt  shown  in  the  illus- 
tration. The  boring  tool  holder  is  made 
in  block  form  and  fits  into  the  jaws  of 
the  clamp.  The  block  is  made  to  take 
;4.  S/16)  H  and  y^  in-  round  steel  and 
the  cavities  in  the  block  suitable  for  these 
sizes  have  each  a  slot  cut  through  on 
the  outer  face.  The  tool  can  be  set  at 
any  angle  and  may  project  any  required 
distance.  The  act  of  clamping  the  block, 
grips  the  cylindrical  body  of  the  boring 
tool.  Freedom  of  movement  in  all  direc- 
tions and  a  firm  hold  when  tightened  in 
place  are  the  principal  features  of  this 
device.  Write  Carr  Brothers  if  you  re- 
quire further  information  on  the  subject. 


mcnts    of    railroad    companies    and    car 

builders. 


Removal  of  American  Steel  Foundries. 
The  executive  offices  of  the  American 

Steel  Foundries  until  lately  were  located 
at  No.  74  Broadway.  With  the  object 
of  concentrating  all  of  the  departments 


The  Commercial  Acetylene  Company, 
of  New  York,  have  issued  a  small  folder 
concerning  what  they  claim  to  be  the 
absolute  safety  of  their  safety  storage 
system  of  acetylene  lighting.  The  fold- 
er simply  contains  the  facsimile  of  two 
newspaper  clippings  taken  from  the 
Chicago  Evening  American  and  the  Chi- 
cago Daily  News,  both  of  March  18,  1905. 
Both  these  cuttings  refer  to  a  harmless 
explosion  made  for  the  subcommittee 
of  the  gas,  oil  and  electric  committee, 
which  was  investigating  the  method  of 
storing  acetylene.  The  test  was  made  by 
the  Acetylene  company  before  the  sub- 
committee for  the  purpose  of  giving  a 
demonstration  as  to  the  best  method 
of  storing  this  gas.  A  cylinder  4  ins. 
in  diameter  and  38  ins.  in  length,  filled 
with  asbestos  and  43  per  cent,  of  ace- 
tone, and  then  charged  with  acetylene 
to  150  lbs.  pressure  and  exploded.  No 
damage  of  any  kind  was  done  beyond 
the  shattering  the  experimental  cart- 
ridge, which  was  a  mild  affair.  The 
Acetylene  company  will  be  happy  to  give 
further  information  to  those  interested. 
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Mr.  George  M.  Sargent  as  a  Golfer.  worked  hard  while  he  was  in  business. 

Only  a  few  years  ago  one  of  the  most  and  laid  up  the  wherewithal  to  maintain 

popular  railroad  supply  men  was  George  himself  and  family  in  comfort  in  the  sun- 

M.  Sargent,  who  introduced  the  Congdon  set  of  life,  and  like  a  sensible  man  re- 


Locomotive 
Blow-Off  Plug  Valves 


GEORGE  M.  S.\RGE.NT  .\ND  HIS  FELLOW  GOLFERS.       MR.  SARGENT  ON    THE  RIGHT. 

brake  shoe  and  took  a  leading  part  in  tired  from  the  cares  of  business  at  a 
the  introduction  of  other  railroad  appli-  green  old  age  to  enjoy  himself.  He  now 
ances  of  recognized  merit.    Mr.  Sargent     resides  in  Evansville,  III.,  and  as  a  source 

SARQENT- WILSON  vs.   LACEY-PEARSONS 
BELLEAIR  QOLF  CLUB 
FOUR-BALL  FOURSOME  PLAYER,  flARCH  29th,  190S 
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All  Brass,  extra  heavy,  with  Cased  Plug. 
For  250  lbs.  pressure. 
Made    with   Draining    Plug    to    prevent 
freezing. 

/?r(?ff>K'f,\'?f*;'\\.    Locomotive 

^S!*^^  Gauge 
Cocks 

For  High  Pressure 

Bordo  Self-Grind- 
ing Gauge  Cocks, 
made  with  renew- 
able Hard  Bronze 
Disc.  Opened  and 
closed  with  a  quar- 
ter turn.  Guaran- 
teed Steam  tight 
under  the  most  ex- 
acting conditions. 
Shanks  Threaded 
to  specifications 
Fig.  23,  with  Wheel,      for  Locomotives. 

Swing-Joints  and 
Pipe  Attachment 
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Thermometer  82  at  11  o'clock 

Sargent's  Birthday— 75  years  old — Young. 
Sargent  played  without  golf  glasses. 


Fig-  33. 
May  be  applied  between  Locomotive  and 

Tender. 
These    Swing-Joints     are     suitable    for 

Steam,  Gas,  Air,  Water  or  Oil. 

Complete  Booklet  on  Application 

L.  J.   BORDO   CO. 

PHILADELPHIA,  PA. 


May,  1905. 
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Braes,  l^in.,  $6.00  net 


HOMESTEAD 

STRAIGHTWAY 

LOCOnOTlVE 

Biow-off  Cocks 

IRON  BODY.  BRASS  PLUG 
Turns  easily,  but  when  closed 
valve  is  forced  tightly  to  seat 

Homestead  Valve  ML  Co., 


PITTSBURGH,  PA.,  U.S.A. 


Iron  Body,  Braes  I'luR,  l^in.,  $4.00  net 


i.f  iiijoymc'iit  aiuJ  licaltli  conservation 
lias  taken  up  the  ganu-  of  k"\1,  and  plays 
will]  warm  enthusiasm  and  no  little  skill. 

Mr.  Sargent  recently  played  a  game 
of  eighteen  holes  on  his  seventy-fifth 
birthday  with  three  other  veterans,  and 
we  arc  pleased  to  reproduce  a  picture  of 
the  venerable  players  and  a  table  of 
the  score  made.  Golf  is  not  much  in 
the  line  of  Railway  and  Lo<  omotive 
Engineering,  although  its  editor  is 
president  of  a  golf  club,  but  we  know 
that  there  are  a  sulTicient  number  of  Mr. 
Sargent's  friends  among  our  readers  to 
justify  the  publication  of  particulars 
about  this  match.  Moreover,  we  find 
that  many  railroad  men  have  become  en- 
thusiastic golfers,  and  it  may  be  in  or- 
der some  day  for  us  to  devote  a  depart- 
ment to  the  game. 

The  numerous  friends  of  Mr.  Sargent 
will  be  pleased  to  see  that  he  is  looking 
so  hale  and  hearty,  giving  promise  of 
many  years  of  enjoyable  life.  Of  course, 
hundreds  are  acquainted  with  his  sons, 
William  and  George,  who  arc  both  a 
credit  to  the  railroad  manufacturing 
business  and  promise  to  follow  in  the 
footsteps  of  their  noble  fatlier. 


project  since  they  had  seen  with  their 
own  eyes  the  permanent  character  of 
the  works,  and  the  possibilities  of  still 
further  enlargement  as  the  company's 
needs  warrant  it. 


-%— 


American  Locomotive 
Sander  Company 

13th  &  Willow  Sts.,  Philadelphia,  Pa. 

Propnetors  and  Manufactarers, 

LlAOH,   SHKKBCmNS,   DkAN,  QANT^PP^ 

HoTmroN,  "Shu"  and  Curtw         »J«.l^iFl-l\0 


.$2. 


Locomotive 
Engine  Running 
and  rianagemen 

By  ANGUS  SINCLAIR. 

Best  book  in  print  for  any  railroad 
man.  New  edition  is  revised  and  en- 
larged. 

THIS    OFFICE. 


Wheel  Gauge  and  Caliper. 

The  wheel  gauge  and  caliper,  as  will 
be  seen  by  the  illustration,  is  composed 
of  an  upright  piece,  2,  on  the  lower 
part  of  which  is  arranged  a  strap  ad- 
justment to  fasten  around  the  axle.  On 
the  top  end  of  the  upright  piece  is  a 
calipering  arrangement.  This  device  is 
attached  to  the  journal  of  the  wheel, 
being  adaptable  to  any  size  journal  by 
hooking  any  of  the  holes,  11,  in  the 
strap,  3,  on  a  small  hook,  10,  and  after- 
wards adjusting  the  thumbscrew,  9. 
The  calipering  arrangement  on  the 
upper  end  of  the  device  may  then  be 
used  to  note  whether  the  wheel  is  out 


An  Object  Lesson  With  an  Object. 

It  was  a  representative  gathering  of 
merchants,  manufacturers,  professional 
men,  bankers,  real  estate  men,  capital- 
ists, etc.,  which  recently  gathered  at  the 
railroad  repair  shops  of  the  C,  R.  I.  & 
P.    in  the   good   town   of   Moline,   111. 

About  four  hundred  came  to  visit  the 
railroad  plant  on  invitation  of  Mr.  A.  W. 
Wheatlie,  the  shop  superintendent,  who 
met  and  welcomed  them  as  they  arrived. 
The  whole  place  was  thrown  open  and 
ample  time  was  given  for  a  thorough  in- 
spection of  all  departments.  All  the 
shops  were  in  full  operation  and  the  visi- 
tors roamed  about  at  will.  About  one 
hundred  locomotives  were  in  the  erect- 
ing shop  in  the  various  stages  of  dis- 
memberment, which  marks  the  stripping 
and  the  building  up  processes.  From  the 
machine  shop  the  visitors  wandered  to 
the  power  house,  store  house  and  other 
buildings.  All  were  interested  and  deep- 
ly impressed  with  the  magnitude  of  the 
plant  and  the  importance  of  the  work. 
Before  the  train  which  took  the  visitors 
left,  the  enthusiastic  party  gave  three 
cheers  for  Mr.  Wheatlie. 

The  object  which  the  railroad  com- 
pany had  in  view  in  thus  inviting  the 
inspections  of  representative  citizens  in 
all  walks  of  life  was  to  interest  those 
who  were  in  a  position  to  invest  money 
in  what  ought  to  be  a  profitable  venture, 
namely,  the  building  of  houses  for  work- 
men in  the  neighborhood  of  the  shops. 
This  would  be  a  mutual  advantage  to 
the  townspeople  and  the  company  and 
their  employees.  Many  of  the  visitors 
expressed    themselves    favorable    to    the 


WHEEL    GAUGE    AND    CALIPER. 

of  round  or  there  are  any  low  spots  on 
the  tread.  The  pointer,  S,  and  caliper, 
6,  will  show  plainly  the  condition  of  the 
tread  of  the  wheel. 

John  Hume,  Jr., 
General    A.    B.    Inspector    Houston    & 
Texas  Central  R.  R. 
Houston,  Texas. 


A  special  application  of  the  steam  hot 
blast  system  of  drying  has  recently  been 
made  by  the  B.  F.  Sturtevant  Company, 
of  Boston,  in  the  Beaver  Falls  plant  of 
the  Armstrong  Cork  Company.  The  in- 
stallation consists  of  a  regular  engine 
driven  fan  and  tempering  coils,  with  a 
system  of  galvanized  iron  distribution 
ducts.  Through  these  ducts  the  heated 
air  is  positively  forced  to  the  temper- 
ing floor  where  it  accomplishes  the  deli- 
cate process  of  dr'ig  the  thin  sheet 
cork  insulation  without  harmful  eflfect. 
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The  American  Brake  Shoe  &  Foun- 
dry Company  beg  to  announce  tlie  ap- 
pointment on  May  i  of  Mr.  W.  S. 
McGowan,  Jr.,  as  eastern  sales  man- 
ager, with  headquarters  at  170  Broad- 
way. New  York  City.  This  is  opposite 
our  old  quarters,  and  is  on  the  corner  of 
Maiden  Lane  and  Broadway.  It  is  a 
central  location  and  easily  found. 


H.  W.  Johns-Manville  Co.,  of  100  Will- 
iam street.  New  York  City,  the  well- 
known  manufacturers  of  asbestos  mate- 
rials, have  recently  appointed  Mr.  T.  T. 
Lyman  to  the  position  of  general  sales 


which  present  flat  surfaces  to  each 
other.  There  is  no  possibility  of  one 
ring  being  forced  past  the  other,  nor  is 
there  any  danger  of  either  being 
squeezed  flat  and  working  out  of  the 
gland  in  the  form  of  thin  sheets. 

The  gland  contains  a  cavity  for  a 
swab,  which  when  once  supplied  with 
a  lubricant  requires  very  little  further 
attention  from  the  engineer.  The  en- 
tire arrangement  of  gland,  cone  and 
packing  allows  a  greater  amount  of 
lost  motion  to  exist  between  the  cross- 
head  and  the  guide  bars  than  is  usually 
permissable. 

The  packing  is  known  as  the  Ameri- 


NEW    DESIGN    OF    PISTON    ROD    PACKING. 


manager  of  the  company.  Mr.  Lyman 
has  been  connected  with  the  company 
for  many  years. 


American  Perfection  Piston  Packing. 

The  illustration  here  given  is  of  a 
metallic,  v:alve  stem  and  piston  rod 
packing  that  is  intended  to  meet  the 
exacting  requirements  of  modern  ser- 
vice. It  has  passed  the  experimental 
stage,  and  on  those  lines  where  it  has 
been  tried  during  the  past  few  years 
it  has  been  adopted  as  the  standard 
packing  of  the  road.  The  expansion 
ring,  which  one  observes  immediately 
back  of  the  compressed  coil  spring,  is 
something  new  in  rod  packing,  and  its 
purpose  is  to  prevent  steam  escaping 
from  the  cylinder  and  to  reduce  the 
pressure  on  the  sides  of  the  metallic 
packing  itself.  To  set  out  this  packing 
solidly  against  the  walls  of  the  stuffing 
box,  diagonal  openings  have  been  in- 
troduced in  the  back  cone  underneath 
the  expansion  ring  for  the  admission  of 
steam. 

The  metallic  packing  itself  consists  of 
only  two   rings   of   peculiar   shape,   but 


can  Perfection  Piston  Packing,  and  was 
invented  by  several  railroad  men  of 
Wichita,  Kan.  So  confident  are  they  of 
its  superiority  that  they  are  willing  to 
give  a  written  guarantee  concerning  it 
to  any  user  of  the  packing. 


The  Niles-Bement-Pond  Company 
have  leased  an  entire  floor  in  the  new 
Trinity  building  at  III  Broadway,  New 
York,  and  will  be  located  there  after 
May  i;  the  executive  offices  have  been  in 
New  York  since  the  organization  of  the 
company  under  its  present  title.  The 
Niles-Bement-Pond  Company  employ 
about  5,000  workmen,  and  have  two  fac- 
tories in  Philadelphia,  Pa.,  one  in  Hamil- 
ton, Ohio,  one  in  Plainfield,  N.  J.,  and 
they  also  cwn  the  Pratt  &  Whitney 
Company,  at  Hartford,  Conn.  All  these 
plants  are  devoted  to  the  building  of 
iron  working  machinery. 


Books  That  Help  Railway  Men 

Twentieth   Century   Locomotives 

By  Angus  Sinclair  Company.  The 
most  valuable  book  on  the  locomotive  in 
l)rint.  A  definite  authority  on  designing, 
maintenance  and  operating.     $3.00. 

Locomotive  Link  Motion 

By  F.  A.  Halsey,  M.  E.  Reliable  up- 
to-date  information  about  valve  motion 
that  every  ambitious  railroad  man  ought 
to  understand.     $1.00. 

Compound  Locomotives 

By  Frkii  H.  Colvin,  M.  E.  Tells  every- 
thing an  engineer  needs  to  know  about 
all  kinds  of  American  compound  locomo- 
tives.    $1.00 

Care  of  Locomotive  Boilers 

By  Henry  Raps.  If  the  facts  told  in 
this  book  were  familiar  to  all  motive 
power  men  there  would  be  no  boiler  ex- 
plosions.    50  cents. 

Firing  Locomotives 

By  Angus  Sinii.air.  Describes  the 
work  done  by  a  first-class  fireman — the 
ideal  smoke  preventer  and  coal  saver. 
50  cents. 

Practical  Shop  Talks 

By  Frkii  H.  Coi.vin.  Positive  informa- 
tion for  mechanics  imparted  in  a  highly 
amusing  style.     50  cents. 

Machine  Shop  Arithmetic 

Easy  methods  of  calculating  all  sorts  of 
mechanical  problems.     50  cents. 

Catechism  of  Steam  Plant 

By  F.  F.  He.menway.  Men  trying  to 
become  licensed  engineers  will  find  this 
book  a  masterly  help.  Nothing  better. 
50  cents. 

Mechanical  Drawing 

By  O.  H.  Reynolds,  M.  E.  Practical 
aid  to  men  ambitious  to  become  drafts- 
men.    50  cents. 

Locomotive  Running  Repairs 

By  L.  C.  Hitchcock,  M.E.  Is  a  useful 
hand-book  that  thousands  of  shopmen 
cherish.     50  cents. 

Stories  of  the  Railroad 

By  John  A.  Hill,  M.  E.  A  most  enter- 
taining book  by  the  witty  author  of 
"  Skeevers'  Object  Lessons."     $1.50. 

Skeevers'  Object  Lessons 

By  John  A.  Hill.  Wit  and  wisdom 
combined  in  imparting  most  sagacious 
information  concerning  locomotive  man- 
agement.    $1.00. 


There  are  some  good  examples  show- 
ing what  different  kinds  of  jacks  look 
like  in  a  pamphlet  which  recently  came 
into  our  office.  It  is  bulletin  No.  12,  is- 
sued by  the   Buda   Foundry   and   Manu- 


BARGAIN 

These  twelve  valuable  books,  that  form 
a  library  in  themselves,  will  be  sent  on 
receipt  of  $3. 00. 

ANGUS  SINCLAIR  COMPANY 

1.36  LIBERTY  STREET,  NEW  YORK 


May,  1905. 


RAILWAY  AND  LOCOMOTIVE  ENGINEERING 


237 


Tate  Flexible 
Staybolt 


Holds  firebox  sheets  securely 
together,  and  accommodates 
itself  to  the  unequal  expan- 
sion of  the  plates. 

FLANNERY  BOLT 
COMPANY 

PinSBlRG,  PA.,  L.  S.  A. 

Suite  308,  Frick  BIdg. 
B.  E.  D.  STArrORD,  General  Manager 

Write  lis  for  Reference  Book 


facturing  Company,  of  Chicago,  and 
called  "Jacks."  Among  tlie  list  of  jacks 
is  the  Btida  ball-bearing  car  jack  with  a 
20-in.  lift.  Then  comes  the  ball-bearing 
locomotive  jack,  standing  two  ft.  high 
with  eleven  in.  lift  and  a  heavy  hanger 
grasping  the  head  and  coming  down  the 
side  with  a  foot  like  that  of  a  track 
jack.  This  foot  is  only  an  inch  or  so 
from  the  ground,  but  strangely  a  foot 
can  often  lend  a  helping  hand  to  get 
a  low  down  weight  off  the  ground.  There 
is  also  a  cone  bearing  journal  jack  which 
only  stands  up  g'A  ins.  from  the  ground 
and  has  a  rise  of  4  ins.  These  are  only 
a  few  of  the  jacks  to  be  seen  in  this  bul- 
letin. There  are  track  jacks  and  bridge 
jacks  and  ratchet  jacks,  etc.,  etc.  Write 
to  the  makers  of  these  jacks  if  you  would 
like  to  get  this  bulletin  or  to  find  out 
.inything  further  on  the  subject  of  jacks. 


The  H.  A.  Rogers  Co.,  of  19  John 
street.  New  York,  announce  that  they 
have  made  permanent  arrangements 
with  Mr.  E.  W.  Saunders  to  devote  spe- 
cial attention  to  the  machine  tool  de- 
partment which  has  always  been  an  im- 
portant adjunct  of  their  business.  Mr. 
Saunders  has  for  many  years  been  iden- 
tified with  the  machine  tool  trade  in 
New  Y'ork,  and  being  well  versed  in  ma- 
chine tools  and  their  uses,  his  views  will 
benefit  purchasers,  especially  those  seek- 
ing outside  aid  in  selecting  plants  for 
manufacturing  machinery  on  the  inter- 
changeable plan  with  greatest  economy. 


of  the  New  York  Central  Railroad.  The 
business  on  the  railroad  is  always  dull  at 
this  season  of  the  year,  and  many  trains 
in  the  freight  department  are  not  needed. 
As  soon  as  the  summer  schedule  is 
adopted  these  men  will  be  reinstalled  an 
engineers. 

Improved  Planer. 

In  the  surfacing  machine  represented 
by  this  cut  are  united  the  latest  im- 
provements and  the  best  features  which 
have  stood  the  test  of  service.  This  is 
a  machine  of  large  capacity  and  ca- 
pable of  finishing  work  very  smoothly 
in  car  shop  planing  mills. 

All  studs  have  been  eliminated,  and 
it  is  presented  as  the  highest  type  of 
double  surfacer  of  its  size  or  weight, 
and  its  great  strength  will  be  sure  to 
commend  it  to  all  users  of  such  ma- 
chines. It  was  patented  December  19, 
1899,  and  May  2,  1900. 

This  tool  will  plane  material  on  both 
sides,  30  ins.  wide  and  up  to  S  ins.  thick. 
The  frame  is  hollow,  giving  great 
strength,     with     comparative     lightness, 


One  of  our  most  talkative  of  the  old 
class  of  engineers  has  a  habit  of  assur- 
ing younger  men  of  the  student  class 
that  he  knows  all  about  valve  motion, 
air  brakes  and  injectors,  and  could  be 
our  instructor  on  those  subjects  if  he 
could  only  find  words  to  express  him- 
self. He  states  that  he  is  starving  for 
want  of  words,  and  at  the  same  time 
never  ceases  to  waste  them  like  an  auto- 
mobile horn.  We  often  wonder  if  this 
class  of  man  is  ignorant  of  the  fact  that 
want  of  knowledge  is  why  he  cannot 
tell  facts  about  railway  mechanism.  He 
goes  on  the  old  principle  of  diplomacy 
that  speech  was  invented  to  hide  igno- 
rance. 


The  South  Side  Elevated  Railway 
Company,  of  Chicago,  has  contracted 
with  the  Westinghouse  Electric  &  Man- 
ufacturing Company  for  complete  equip- 
ments for  seventy  cars,  which  includes 
one  hundred  and  forty  75  h.p,  motors, 
and  multiple  control  apparatus.  The 
motors  are  of  special  design  and  are 
in  line  with  the  re-equipment  of  this 
system.  The  cars  will  be  operated  in 
trains  of  five,  three  of  which  will  be  mo- 
tor cars. 


About  fifteen  engineers  have  been  set 
back  to  firemen  on  the  Central  Division 


NEW    NO.   140   DOUBI,E    CYXINDEK  l'I,.\NER. 

and  it  has  a  broad  base.  The  cyl- 
inders are  four-sided  and  are  slotted 
on  each  side,  carrying  four  knives  when 
so  desired.  The  lower  cylinder  is 
placed  as  close  as  possible  directly  after 
the  upper  cylinder,  insuring  very  ac- 
curate work  and  for  planing  very  short 
pieces.  It  may  be  drawn  out  at  the  left 
side  of  the  machine  for  setting  the 
knives,  and  is  adjustable  for  a  varying 
amount  of  cut. 

The  bar  before  the  upper  cylinder  is 
solid  or  sectional,  to  correspond  with 
the  top  feeding-in  roll.  The  bed  is  very 
solid  and  is  raised  and  lowered  on 
screws  mounted  on  ball  bearings  and 
operated  by  a  crank.  The  four  feed 
rolls  are  powerfully  driven  by  heavy 
gears,  which  have  an  outside  bearing, 
thus  giving  to  the  train  of  gears  and  to 
the  expansion  gears  a  bearing  on  either 
side,  thus  doing  away  entirely  with  the 
use  of  studs. 

The  feeding-in  roll  is  solid,  divided 
in  four  sections,  enabling  the  feeding  of 
pieces  of  varying  thickness  through  the 
machine  at  one  time.  The  roll,  whether 
solid  or  sectional,  is  driven  by  a  gear 
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in-the  center  of  each  section,  thus  insur- 
ing a  powerful  feed.  The  upper  feed- 
ing-out roll  raises  and  lowers  parallel, 
which  gives  a  perfect  bearing  on  the 
material  at  all  times.  The  feed  is  under 
instant  control  of  operator,  and  rate  is 
furnished  as  desired. 

Further  particulars  and  catalogue  of 
woodworking  machinery  can  be  had 
free  on  sending  post  card  to  J.  A.  Fay 
&  Egan  Co.,  of  Cincinnati,  O.  A  book 
on  band  saws  may  also  be  had  on  ap- 
plication. 


Curious  Indicator  Cards. 

An  assistant  superintendent  of  motive 
power  of  a  large  trunk  line  recently 
sent  us  the  two  indicator  diagrams 
which  are  here  represented.    Our  readers 


STEAM     END     CARD     FROM     AIR      COM 
PRESS.    BACK   STROKE. 

are  requested  to  criticize  and  interpret 
the  same.  They  were  taken  from  the 
steam  cylinder  of  an  air  compressor  en- 
gine, and  show  the  steam  pressure  as 
doing    some    curious    looping    the    loop 


and  the  correct  name  and  length  arc  in- 
dicated. The  catalogue  makes  ordering 
easy,  and. gives  one  a  good  idea  of  the 
large  variety  of  files  and  the  quality  of 
work  turned  out  by  the  Barnett  Com- 
pany. The  catalogue  will  be  sent  free  to 
any  one  who  will  write  to  the  company 
with   the   request  for  a  copy. 


CARD    FROM     STEAM     END     OF     AIR     COM- 
PRESSOR    ENGINE. 

stunts  inside  at  the  time.  The  cylinders 
were  18x22  ins.  and  the  boiler  pressure 
in  both  cases  was  150  lbs.  per  square 
inch.    Speed,  42  revolutions  per  minute. 


If  you  want  a  good  file  catalogue,  the 
one  issued  by  the  G.  H.  Barnett  Com- 
pany, of  Philadelphia,  would  probably 
suit  you.  It  is  a  neat  little  publication  of 
46  pages,  measuring  6^  x  5  ins.  This 
company  owns  the  Black  Diamond  File 
Works,  and  all  styles  of  files  are  turned 
out.  Those  usually  employed  in  loco- 
motive work  are  the  deadsmooth. 
smooth,  second  cut,  bastered,  middle  and 
rough,  and  the  relative  fineness  of  cut  in 
each  is  shown  in  a  series  of  small  square 
half  tones.  The  kinds  of  files  used  in 
saw  mills  and  lumber  camps,  and  those 
suitable  for  blacksmiths,  cabinet  makers 
and  plumbers  are  also  given.  A  series 
of  illustrations  give  more  in  detail  the 
form  and  appearance  of  each  file  made 


Adreon  &  Company,  St.  Louis,  an- 
nounce that  they  have  secured  exclusive 
selling  rights  covering  the  United  States 
railroad  trade  for  "Anti-Selenite"  Boiler 
Scale  Solvent.  This  compound  is  manu- 
factured in  Monterey,  Mexico,  and  its 
basis  being  vegetable,  it  protects  instead 
of  injures  the  metal  in  boilers,  and  is  re- 
markably effective  in  removing  scale  un- 
der all  conditions.  It  has  been  subjected 
to  exhaustive  tests  in  this  country  by 
all  classes  of  steam  users,  and  reports  on 
file  prove  every  claim  made  for  it  by  the 
manufacturer.  "Anti-Selenite"  received  a 
gold  medal,  the  highest  award  at  the 
Louisiana  Purchase  Exposition,  against 
72  competitors. 


The  Falls  Hollow  Staybolt  Company 
have  received  a  large  order  for  hollow 
stay  bolts  from  the  Western  Australian 
government  for  use  on  the  locomotives 
of  that   colony's  railways. 


The  Noiseless  Car  &  Car  Wheel  Com- 
pany, of  New  York,  have  two  of  their 
car  trucks  with  noiseless  wheels  on  ex- 
hibition in  the  shops  of  the  Elevated 
Railroad,  New  York. 


Mr.  F.  H.  Jones  has  been  selected  to 
organize  a  sales  and  publicity  department 
of  the  International  Steam  Pump  Com- 
pany. Mr.  Jones  was  formerly  manager 
of  the  Air  Compressor  Department  of 
the  company.  He  is  a  graduate  of  Cor- 
nell University. 


A   Delightful    Resort. 

In  the  early  part  of  the  nineteenth 
century  there  was  a  great  hunter  named 
Browning  who  owned  nearly  all  of  tlie 
country  in  the  vicinity  of  Deer  Park,  Md., 
and  the  country  was  considered  a  para- 
dise for  hunters  and  sportsmen.  In  the 
course  of  time  the  Baltimore  &  Ohio 
Railroad,  which  naturally  selected  the 
great  plateau  as  a  convenient  place  to 
cross  the  mountains,  went  through  this 
territory  and  accumulated  much  of  the 
property.  It  devolved  upon  that  com- 
pany later  to  see  the  advantages  afford- 
ed by  the  mountains  in  this  section  and 
establish  a  summer  resort,  with  the 
consequent  building  of  Deer  Park  Ho- 
tel. Pittsburg,  Washington,  Baltimore. 
Philadelphia,  New  York  and  Cincinnati 
always  have  a  full  representation,  ow- 
ing to  the  convenience  of  the  through 
train   service    from     these     points.     A 


Hurry  Up  with  the 

OILMAN  BROWN 

Emergency  Knuckle 

The  Trainsman's  Friend 


RAILWAY  APPLIANCES  COMPANY 

Succeedinir  Q  &  C  CO. 

Oeneral  Offices: 

Old  Colony  BIdg.,  Chicago 

New  York  Office:  1 14  Liberty  St. 


THE  ROBERT  W.^  HUNT  &  CO. 

Bureau   of  Inspection,  Tests  and  Consultation, 
11J7  THE  ROOKERY,  CHICAGO. 

86  Broadway,  New  York.  Park  Building,  Pitteborgh. 

31  Norfolk  Hoose,  LondOD,  Eng. 
Inspection  of  Steel  Ralls,  Splice  Bars,  Railroad  Oars, 
Wheels,  Axles,  etc.  Chbhical  Laboeatoby— .AnalyalB 
of  Ores,  Iron,  Steel  Oils,  Water,  etc.  Phtsical  Labo- 
BATOEY— Test  of  Metals,  Drop  and  Pulling  Test  of  Ooup- 
lers,  Draw  Bars,  etc. 
effl«len«y  Tests  of  Boilers,  En^ciaes  and  LoMiiwtlTCS. 

New  York  and 
Westinghouse 

Air  Brakes 

By    CHAS.    McSHANE 

(Author  of  "One  Thousand  Pointers  for  Machin- 
ists and  Engineers,"  "The  I^ocomotive 
Up  to  Date,"  etc.) 

Examined  and  Approved  Before 
Publication  by 

J.  B.  ROACH, 

Air  Brake  In.stnictor,  C,  B.  &  Q.  Ry.  Co 

D.  H.  BREES, 

General  Air  Brake  Instructor,  U.  P.  Ry.  Co. 

JOHN    DICKSON, 

Ex-Air  Brake  Instructor,  G.  N.  Ry.  Co. 

FRANK    P.    WILI,SON, 
Air  Brake  Instructor,  D.  &  R.  G.  Ry.  Co. 

W.  T.   HAMER, 
Air  Brake  Instructor,  So.  Ry.  Co. 

B.  C.  GESNEB. 

Ex-M.  M.,  Intercolonial  Ry.  Co. 

7OHN   T.   DAVIS, 

S.  S.  El.  R.  R. 

Edited  by  JOHN   T.  HOAR,  Penn.  Ry.  Co. 

Agents   Wanted   everywhere.     Write  for  terms, 
commissions   and   club 'rates;    will  be   sent   pre- 
paid to  any  address  upon  receipt  of  price. 
Illustrated. 

Price.     -      -       -      $1.50 
Send  for  Specimen  Pages 

GRIFFIN   &  WINTERS 

New  York  Life  Bldg.,   Chicago,   111. 


May.  1905. 


RAILWAY  AND  LOCOMOTIVE  ENGINEERING 


239 


-ehe  BARRETT 

QBAKED  RATCHET  CAR 

JACKS 

No.  29.  a'i'I'oni!  CaiMCity 
No.  30.  ;ir>  'I'nneC'Hpaclry 

IMPUOYKD  QUICK 
ACTlNti  JACKfi 

for  the  rapid  haDdllnf  of 
Kmpty  or  Loaded  Car? 
and  Coache«  and  for  Lo 
comotiveB. 

Basy  to  Operate,  and 
they  nave  no  iiitrlcAt« 
parta  or  compUcat«d  feat 
aree.  Have  all  the  aim 
pliolty  of  the  ordinary 
Lever  Jack,  and  ar«  more 
reliable  and  better  adapted 
to  car  work  than  elthv 
Hydraulic  or  Screw  Jacks. 
Send  for  Special 
Bulletin  '*L" 

MADB   ONLY    BT 

THE  DIFF  M4MJFACTIJRING  CO. 

Wojks:  AIlcKheny,  Pa.  PITTSBURQ,  PA. 

FAiRBANRi),  MoRBS  A  Co.,  Chicago. 
Ageut«  for  Itflllroiid  Dept 

Flexible  Spout 

Vertically  in  straight 
line.  Also  laterally. 
The  latest  Improve- 
ment to 

Poage  Water 
Columns 


American  Valve  and  Meter  Company 

CINCINNATI,  OHIO. 

»e!VD   FOR  CATALOGUE , 


BUDA   CAR  A^D 
ENGINE    REPLACERS 

The  wheel,  upon  I'liirairin^'the  leplncer,  lirijt  strikes 
the  tread;  then,  gradually,  the  rtauge  and  tread  to- 
gether; then  flange  alone,  providing  an  easy  ap- 
proach to  top  of  rcplaccr.  Tendency  of  wheel  lo 
spin  avoided.  Rapid  in  action,  necessitating  only 
a  fraction  of  time  required  by  old  methods. 
Write  for  full  description  iu  our  Bulletin' Jio.  8. 


BUDA    FDY.    &    MTG.    CO. 

PAIGE      inON      WnRKS 

CHICAGO 

New  York  Works 

Havemeyer  BIdg.  Harvey.  III. 


PIPE     CUTT  I  NG 
M  ACH  I  N  ER  Y 

MADE  BY 

WILLIAMS   TOOL   CO., 

Send  for  Catalogue  P.      ERIE,  PA . 


great  number  come  from  tlic  South, 
and  while  Deer  Park  is  never  repre- 
sented as  a  health  resort,  it  is,  never- 
theless, a  place  absolutely  out  of  the 
reach  of  malaria  germs,  and  hay  fever 
is  unknown. 


ins.  The  spindle  diameter  is  iJ4  'ns., 
that  of  the  driving  shaft  \\^  ins., 
and  that  of  the  feed  screws  y%  ins.  The 
clamp  brackets  weigh  80  lbs.  and  the 
whole  machine  ready  for  use  turns  the 
beam  at  500  lbs. 


Portable  Milling  Machine. 
If  the  mountain  will  not  go  to  Ma- 
liomet,  Mahomet  will  have  to  go  to  the 
mountain.  That  is  perhaps  as  nearly  as 
may  be  the  principle  upon  which  depends 
a  great  deal  of  the  usefulness  of  tin.- 
handy  little  portable  milling  machine 
which  is  shown  on  this  page.  It  was 
originally  designed  and  built  for  facing 
steam  engine  valve  seats,  but  it  has  been 
found  to  have  a  wide  range  of  round- 
house and  railway  repair  shop  work.  It 
is  made  by  H.  B.  Underwood  &  Co.,  of 
Philadelphia,  and  it  gets  in  its  fine  work 
wherever  it  is  easier  or  quicker  to  put 
a  portable  milling  machine  on  a  job  than 
to   take   things   apart   and   send   them   to 


The  Walworth  Manufacturing  Com- 
pany, of  Boston,  have  a  number  of  cards 
which  easily  fit  in  an  ordinary  envelope 
and  each  one  is  devoted  to  explaining  in 
a  few  words  the  merits  of  one  of  the 
many  shop  tools  and  devices  made  by 
this  well  known  concern.  There  is,  for 
instance,  the  Kingpost  pipe  vise,  the  size, 
price  and  general  appearance  are  given 
with  a  few  words  of  explanation.  Then 
again  there  is  a  little  table  giving  the 
dimensions  of  parts  and  prices  of  re- 
versible ratchet  die  plates  and  an  illus- 
tration of  the  same.  The  "RufT  and  Tuflf" 
dies  have  a  little  card  to  themselves  like 
the  others.  If  there  is  anything  in  their 
line  you  want  a  compact  bit  of  informa- 
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the  shop.  Thus  it  is  like  Mahomet,  for 
it  comes  to  the  mountain  and  soon 
makes  a  mole   hill  out  of  it. 

The  machine  is  strongly  geared  and 
has  power  feed  in  both  directions  and 
can  be  used  in  any  position.  It  will  face 
a  valve  seat  22x36  ins.  and  7  ins.  deep.  It 
can  be  driven  by  hand  power  or  small 
steam  engine,  or  by  compressed  air,  or 
electric  motors.  The  machine  does  not 
mind  what  kind  of  power  is  supplied  to 
it.  If  it  gets  enough  it  is  capable  of 
doing   rapid  and  accurate   work. 

The  portable  miller  is  easily  attached 
to  any  steam  chest,  after  the  cover  has 
been  taken  off.  To  do  this  the  clamp 
brackets  are  bolted  to  the  steam  chest 
studs  and  the  machine  is  then  bolted  by 
T-slots  on  the  underside  of  the  bed  to 
the  clamp  brackets  and  it  is  ready  for 
work. 

The  spindle  is  bored  for  a  Morse  stand- 
ard taper.  The  standard  machine  has  a 
bed  48  ins.  long,  its  crosshead  is  36  ins. 
long  and  the  spindle  has  a  length  of  19 


tion  about  write  the  Walworth  Company 
for  one  of  these  cards. 


A  Concrete  Recipe. 
We  extract  this  item  from  a  little 
standard  size  pamphlet  got  out  by  the 
Engineering  Company  of  America,  in 
this  city.  "A  typical  concrete  is  made 
as  follows:  To  one  barrel  of  standard 
Portland  cement  are  added  three  barrels 
of  clean  sharp  sand.  The  two  are  inti- 
mately mixed,  either  manually  or  by  a 
mechanical  mixer,  and  then  enough 
water  is  added  to  bring  the  mixture  to  a 
certain  consistency,  the  proper  amount 
of  w^ater  being  judged  by  one  e.xperi- 
enced  in  this  work.  Five  barrels  of 
broken  stone  are  then  added,  the  whole 
thoroughly  intermixed,  and  the  concrete 
thus  formed  is  ready  to  be  conveyed  to 
the  forms  or  the  excavations  prepared 
for  it.  Concrete  made  in  the  above  pro- 
portions would  be  known  as  a  1-3-5  mix- 
ture. The  permissible  proportions,  how- 
ever, vary  widely,  1-2-4  to  1-5-10,  accord- 
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ing  to  the  nature  of  ingredients  and  the 
service  for  which  it  is  intended.  In  gen- 
eral, concrete  with  the  smaller  propor- 
tion of  cement  will  not  sustain  the  same 
strains  as  the  concretes  wherein  the  pro- 
portions are  about  as  indicated  in  our 
typical  mixture." 


Duplex  Milling  Machine. 
We  are  here  able  to  illustrate  and 
briefly  describe  a  very  useful  tool  for 
railway  shop  repair  work.  This  ma- 
chine with  its  two  heads  will  surface 
both  sides  of  a  piece  of  work  at  one 
time,  and  while  it  has  the  range  to  take 
in  large  work  it  also  has  ample  power 
in    the    spindles    and    feed    to    take    the 


gearing  by  a  5  in.  belt  on  a  five  step 
cone;  the  largest  step  is  23  ins.  diameter 
and  the  smallest  13  ins.,  thus  giving  gear 
ratios  of  13H  an  !  27  to  one,  thereby  al- 
lowing 20  changes  of  speed. 

When  arranged  for  motor  drive,  a 
IS  h.p.  motor  is  required,  having  a  speed 
variation  of  2  to  i,  and  running  from 
600  to   1,200  revolutions  per  minute. 

The  table  is  very  heavy,  and  is  made 
with  five  T-slots  lengthwise,  and  an  oil 
channel  the  full  length  of  each  side  and 
at  each  end.  It  travels  on  flat  ways  se- 
curely gibbed.  and  has  a  quick  traverse- 
in  either  direction  by  power.  It  can  also 
be  moved  by  a  hand  wheel. 

The  feed  of  the  table  is  directly  op- 
erated  through   gearing   from   the   main 


BECKER-BKAINARD     DUPI.F.X     MINING     MACHINE. 


heaviest  cuts  on  same  at  high  speeds. 
It  is  made  by  the  Becker-Brainard 
Milling  Machine  Company,  of  Hyde 
Park,  Mass.,  and  has  been  built  from 
new  designs  and  is  intended  to  com- 
bine rigidity  and  power. 

The  spindles  are  made  of  hammered 
crucible  steel  5  ins.  in  diameter.  These 
run  in  self-centering  bronze  boxes,  and 
are  provided  with  nut  and  check-nut  to 
compensate  for  wear.  The  spindle  car- 
riers are  heavy  and  are  held  firmly  to 
the  uprights  by  long  gibs.  This  mechan- 
ism is  raised  and  lowered  by  the  move- 
ment of  a  screw  with  adjustable  dials, 
which  are  graduated  to  thousandths  of  an 
inch  and  counterbalanced  for  ease  of  op- 
eration.  The  spindles  are  driven  through 


driving  cone,  giving  a  range  of  feed 
through  eight  changes  from  .032  to  .535 
ins.  These  changes  of  feed  can  be  made 
instantly,  by  means  of  a  lever  and  with- 
out stopping  the  machine.  The  heads 
may  be  adjusted  from  either  side  of  the 
machine,  and  cutters  can  be  adjusted  in- 
dependently. The  bed  is  extra  deep,  ex- 
tending to  the  floor,  and  making  a  solid 
foundation.  It  is  securely  braced  by 
heavy  cross  girders,  which  are  evenly 
spaced  throughout  its  entire  length. 

The  working  surface  of  the  platen  is 
120  X  26  ins.,  and  the  length  of  the  bed  is 
168  ins.  The  greatest  distance  from  cen- 
ter of  the  spindles  to  the  table  is  28  ins., 
and  this  can  be  diminished  to  2  ins.  The 
greatest  distance  from  end  of  a  spindle 


The    TAYLOR- 
NEWBOLD  Saw 


Cuts  easily    a    .5s   carbon    forging    m 
ins.  by  14  ins.  in  17  minntes. 
Inserted     cutters     treated     by     the 
Taylor-White    process   under    exclu- 
sive rights. 

30    Cutters    in    36    in.    Saw   may    be 
changed  in  12  minutes. 
A   set    of  cutters    hardly    dulled    in 
two      weeks'      continuous      cutting 
night  and  day. 


il. 


<J  «!«  «c*  V  " 


Art  111) t   test    on    motor    il riven 
inarhiiH's  shons 

THREE  TIMES  THE  AMOUNT  OF 
WORK  WITH  THE  SAME  POWER 

as  reiiuireil  on  tempered  hhules 

THE  TABOR  MFG.  CO. 

18th  and  Hamilton  Sts. 
PHILA.,   PA. 

30-32  South  Canal  Street 

CHICAGO.  ILL. 

84  Mason  Building, 

BOST(JN,  MASS. 

49  Dtansgate 

MANCHESTER,  ENG. 


l^yorld/s  paLJr 
St.  Louis 

FIRST     PRIZE     FOR 

TOOL  STEEL 

AWARDED    TO 

Mclnnes  Steel  Co. 

CORRY,  PA. 

in  competition  with  the  best  makes  in 
England  and  Germany.  Also  manu- 
facturers of  all  kinds  of  Tool  Steel, 
Die    Blocks,    and    Steel    Forgings. 

Write    for  Prices   and  Information 
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THE  UNION 
SWITCH  & 

SIGNAL  CO. 

Consulting  and  Manufacturing 
Signal  Engineers 

Automatic    Block    Signals  -  Electric 
and   Electro-Pneumatic 

Interlocking    Electric,  Electro-Pneu- 
matic and  Mechanical 

Electric  Train  Staff  Apparatus 

GENERAL   OFFICES    AND    WORKS   AT 
SWISSVALE,  PA. 

DISTRICT  OFFICES: 

New  York:  143  Liberty  Street 
Chicago  :  rionadnock  Block 
St.  Louis  :  Frisco  Building 

Patents. 

QEO.   P.   WHITTLESEY 

McQILL  BUILDING  WASHINGTON,  D.  C. 

Terms  Peasonable.     Pamphlet  Sent 


to  the  center  of  the  tabic  is  16K  'is., 
and  this  distance  comes  to  a  minimum 
of  6J4  ins.  when  the  spindle  has  been 
moved  in.  The  greatest  distance  between 
spindles  is  32J4  ins.,  and  the  least  dis- 
tance that  can  exist  between  them  is  13^ 
ins. 

New  Turret  Lathe. 

The  turret  lathe  in  the  locomotive 
shop  is  a  very  useful  machine,  but  to 
handle  with  advantage  the  variety  of 
work  which  was  formerly  done  on  en- 
gine lathes,  the  turret  lathe  requires 
a  special  equipment.  One  of  the  chief 
uses  of  such  a  lathe  in  the  railway  repair 
shop  is  for  turning  bolts,  and  all  ordi- 
nary bolts  can  be  turned  without  the 
use  of  special  equipment,  but  when  it 
comes  to  turning  the  long  taper  bolts 
used  in  locomotive  frames,  a  special 
taper  turner  is  provided,  which  is  usually 
arranged  for  the  standard  taper  for  lo- 


Rebuilt 

Locomotives 

PASSENGER  CARS 
FREIGHT  CARS 

Every  Description 

Locomotive  Repairs  spedaity 

An   Excellent   Lot   of 

60,000  Flats  and  Qondolas 
Entirely  New  Bodies 


Fitz-Hugh,  Luther  Co. 

Chicago  New  York 

ban  Francisco  St.  Louis 

Shops:    Hammond.    InJ. 


Model  Locomotives  and  Castings 

Better  than  ever!  Latest  N.  Y.  Cen. 
Standard.  High  Saddles — Big  Drivers — 
4  sizes.  Something  extra  nice.  4c.  in 
stamps  for  catalog. 

A.    S.    CAMPBELL, 
P.  O.  Box  268.  Monticello,  N.  V. 


J^  to  2  ins.  in  diameter,  handling  round, 
square  and  hexagonal  stock;  three  uni- 
versal turners,  each  with  radial  adjust- 
ment, which  enables  them  to  be  used 
not  only  for  ordinary  turning,  but  for 
facing  ofT  bolt  heads,  etc.;  one  open 
side  turner  for  bolts  and  pin-heads, 
above  2  ins,  in  diameter;  one  taper  turn- 
er; one  bell-mouthed  pointing  tool;  one 
self-opening  die  head,  with  roughing  and 
finishing  attachment,  and  also  provided 
with  a  full  set  of  thread  dies;  one  6  in. 
lever  scroll  chuck;  one  forging  chuck; 
one  12  in.  combination  lathe  chuck; 
bushings,  collars,  rod  supports,  etc.  It 
is  evident  from  this  list  of  tools  that  the 
turret  lathe,  with  what  may  be  called 
locomotive  shop  equipment,  is  adapted 
for  doing  a  wide  variety  of  engine  lathe 
work,  and  it  will  do  this  work  in  less 
time  than  it  could  be  done  on  an  engine 
lathe.  The  double  cross  slide  on  these 
turret  lathes  is  of  particular  value,  as.  it 


PRATT     &     WHITNEY     TURRET     LATHE. 


comotive  bolts,  which  is  1/16  in.  taper 
per  foot. 

Another  class  of  bolt  work  for  which 
this  machine  is  adapted  is  that  of  center- 
ing and  turning  forge  bolts,  the  heads 
of  which  are  usually  more  or  less  ec- 
centric. The  lever  scroll  chuck  shown 
in  our  illustration  is  mounted  on  one  of 
the  turret  faces,  and  in  it  the  body  of 
the  bolt  is  placed.  The  shank  of  the 
forging  chuck,  which  has  two  floating 
jaws,  is  placed  in  the  regular  chuck  jaws 
in  the  spindle.  The  turret  is  then  run 
forward,  and  the  bolt,  the  body  of  which 
is  held  in  the  scroll  chuck,  is  run  into 
the  forging  chuck  and  the  jaws  tighten- 
ed on  its  head.  The  scroll  chuck  is  then 
opened,  the  turret  run  back  and  indexed 
to  the  first  turner  required,  and  the  turn- 
ing proceeded  with.  The  fact  that  the 
bolt  is  held  in  the  scroll  chuck  while  it  is 
being  clamped  by  the  forging  chuck,  en- 
sures its  being  centered  correctly. 

The  regular  equipment  of  this  machine 
includes  a  full   set. of  chuck  jaws   from 


enables  work  to  be  cut  off  while  turn- 
ing is  in  progress,  and  it  can  also  hold 
heavy  forming  tools.  The  makers  of 
these  tools  are  the  Pratt  &  Whitney 
Company,  of  New  York. 


Nail  That  Rap  to  the   Counter. 

The  expression  used  as  the  heading 
of  this  item  had  its  origin  in  Ireland 
some  time  in  the  eighteenth  century 
when  small  spurious  coins  were  easily 
passed.  The  retail  merchant  often  on 
ascertaining  that  a  rap  was  counterfeit 
nailed  it  to  the  counter  so  that  genuine 
coin  might  be  compared  with  it. 

Nailing  the  rap  to  the  counter  is  prac- 
tically what  Mr.  D.  T.  Edwards,  the  pas- 
senger traffic  manager  of  the  Cincinnati, 
Hamilton  &  Dayton  Railway,  has  done 
in  dealing  with  a  flood  of  counterfeit 
tickets  purporting  to  have  been  issued  by 
the  C,  H.  &  D.  which  have  been  pre- 
sented for  passage  on  trains  of  connect- 
ing   lines.     The    passenger    department 
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hit  upon  the  idea  of  photographing  and 
making  a  colored  facsimile  representa- 
tion of  the  genuine  and  the  spurious 
tickets  and  printing  them  on  one  side 
of  a  circular  with  a  few  brief  easily  un- 
derstood notes  indicating  the  points  of 
difference.  The  circular  v,as  printed  on 
paper  of  convenient  size  for  conductors 
to  carry  in  their  pocketbooks,  and  the 
demand  for  these  circulars  from  C,  H.  & 
D.  connections  has  been  prompt  and 
urgent. 

The  device  of  the  circular  by  which 
any  conductor  can  nail  the  rap  to  the 
counter  is  a  clever  and  a  businesslike 
one,  and  it  is  to  be  hoped  that  the 
"Great  Central  Route"  now  has  the 
counterfeiters  "on  the  ru..." 


content,  much  less  any  strikes  at  the 
works;  the  men  do  their  very  best  for 
their  manager.  Mrs.  A.  F.  Walker  repre- 
sents the  firm  at  the  Exhibition. 


The  well-known  firm  of  William  C. 
Baker,  143  Liberty  street,  New  York, 
makers  and  owners  of  the  Baker  car 
heaters,  inform  us  that  they  do  not  have 
a  separate  exhibit  at  the  Railway  Appli- 
ance Exhibition  in  Washington.  They 
have,  however,  one  of  their  riveted 
steel  shell  heaters  on  the  grounds.  It 
is  to  be  seen  in  the  Gold  Car  Heating 
&  Lighting  Company's  exhibit.  Rail- 
way companies  in  general  are  recogniz- 
ing the  fact  that  it  is  best  to  order  heat- 
ers and  repair  parts  direct,  having  learn- 
ed that  suits  are  pending  against  car- 
builders  and  others,  and  infringements 
are  best  avoided.  Since  Mr.  Baker's 
death,  four  years  ago,  the  business  has 
been  managed  by  C.  A.  .Baker,  under 
whose  careful  eye  it  has  grown  most  sat- 
isfactorily.   There  has  never  been  any  dis- 


Mr.  J.  W.  Duntley,  president  of  the 
Chicago  Pneumatic  Tool  Co.,  sailed  last 
month  on  the  "Kaiser  Wilhelm  11"  for  a 
five  weeks'  trip  to  Europe,  in  the  inter- 
ests of  the  pneumatic  tool  business,  tak- 
ing with  him  five  styles  and  sizes  of  elec- 
tric drills  for  which  the  trade  of  the 
Consolidated  Pneumatic  Tool  Co.  have 
been  eagerly  looking.  Important  tests 
and  orders  are  awaiting  Mr.  Duntley's 
arrival.  Business  with  the  Chicago 
Pneumatic  Tool  Co.  is  reported  to  be 
the  best  in  its  history,  as  far  as  the  num- 
ber of  tools  sold  is  concerned.  Foreign 
business,  we  are  told,  has  also  increased 
considerably,  and  seems  to  indicate  that 
the  year  will  be  the  best  in  the  history 
of  the  pneumatic  tool  business. 


The  month  of  May  is  moving  time, 
and  the  American  Locomotive  Company 
are  changing  their  New  York  ofifices 
this  spring.  The  old  address,  as  most 
people  know,  was  25  Broad  street.  The 
new  address  is  at  iii  Broadway,  New 
York,  which  is  a  locality  easy  to  remem- 
ber. It  is  in  fact  the  Trinity  building, 
and  is  not  far  from  New  York's  historic 
church. 


The  many  friends  of  Mr.  George  A. 
Cooper  will  be  pleased  to  hear  that  he 
has  accepted  the  position  of  sales  agent 
for  the  Frost  Railway  Supply  Co.,  of  De- 
troit. 


STAR  BRASS  MANUFACTURING  CO.'S 


Extra  heavy,  renewable  seat  and  disc  Globe  and  Angle 
Valves  are  all  tested  to  600  lbs.  cold  water  before  being 
shipped  to  customer.  They  are  renewable  in  every 
part,  also  absolutely  leak  proof.  Made  from  our  special 
high  grade  steam  metal  and  guaranteed  for  the  highest 
pressure. 


MANTTFACTtTRED  BT 


Star  Brass  Manufacturing  Co. 


108-114  E.  Dedham  Street 
)  BOSTON,   MASS. 


BRANCH  OFFICE :  38  Cortlandt  Street,  New  York  City 


1, 1  *-l 


are  always  in  season 

on  a  Locomotive 

The  t-ntire  adjiistiiient  of  the  American  fluffled 
Locomotive  Pop  Safety  Valve  ib  locau-d  directly 
under  the  cap  at  the  top  of  the  valve  ;  by  removinj' 
the  cap,  you  arc  enabled  to-odj'JBt  the  blow-back  and 
jjrcsenre  by  two  nutB  which  are  easily  acceseible  ;  both 
the  above  nuts  are  locked  by  one  lock-nut,  after  the 
pressure  and  blow-back  have  been  adjusted. 

There  is  no  other  valve  on  the  market  wliich  can  be 
BO  easily  adjusted.    Wherever  the  valve  is  located,  the 


point  of  adjustment  is  easily  accessible.     Write  us  for  Catalogue  OR,  giving  full  details. 

American  Steam  Gauge  dc  Valve  "co? 


SA-\   FRANCISCO 


OUR 

IMPROVEMENTS 


AIR  VALVE 

MECHANISM  OF 

AIR  COMPRESSORS 

permit  «s  to  reduce  both  the  weight  and 
the  space  occupied,  also  securing  noiseless 
Operation  and  increased  efficiency.  Full  par- 
ticulars are  given  in  our  Book  T,  510  L  M. 

Laidlaw-Dunn -Gordon  Co. 

114    LIBERTY   ST.,  NEW  YORK 
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Railway    to    the    Oldest    City    in    the 
World. 

Our  illustration  shows  a  stone  via- 
duct on  the  Damascus  &  Mecca  Rail- 
way. The  view  shows  a  construction 
train  at  work  on  the  road  which  is 
being  built  by  Turkish  soldiers.  The 
character   of   the   country   is   fairly   in- 


136  Liberty  Street.  New  York,  June,  1905 

"When  you  tliink  of  tlie  leagues  of 
blighted,  blasted,  sandy,  rocky,  sun- 
burnt, ugly,  dreary,  infamous  country 
you  have  ridden  over  to  get  there,  you 
think  it  is  the  most  beautiful,  beautiful 
picture  that  ever  human  eyes  rested 
upon  in  all  the  broad  universe. 

"There    is   an    honored   old   tradition 


No.  6 


Damascus,  so  every  house  and  every 
garden  has  its  sparkling  fountains  and 
rivulets  of  water.  Damascus  is  sim- 
ply an  oasis — that  is  what  it  is.  For 
four  thousand  years  its  waters  have  not 
gone  dry  or  its  fertility  failed.  Now 
we  can  understand  why  the  city  has 
existed  so  long.     It  could  not  die. 


A     VIADUCT     0.\-     THK     D..V.M.\SCUS     &     JIECC.\     R.   R..     NOW     BEING     BUILT     BY     TURKISH     SOLDIERS,     SYRI.\. 


dicated  by  the  want  of  verdure  and  the 
dry,  hard  ground,  and  it  fully  justifies 
Mark  Twain's  description  of  it.  We 
have  made  a  few  brief  extracts  from 
the  "Innocents  Abroad,"  which  tell  in 
a  few  words  all  that  need  be  said 
of  Damascus,  the  oldest  city  in  the 
world.  The  author,  speaking  of  the 
city,  says: 


that  the  immense  garden  which  Da- 
mascus stands  in  was  the  Garden  of 
Eden,  that  the  rivers  Pharpar  and 
Abana  are  the  'two  rivers'  which 
watered  Adam's  Paradise.  Damascus 
has  plenty  of  clean,  pure  water  in  it. 
Water  is  scarce  in  blistered  Syria,  but 
the  'rivers'  of  Pharpar  and  Abana  of 
Scripture    (mere, creeks)     run   through 


"Damascus  dates  back  anterior  to  the 
days  of  Abraham,  and  is  the  oldest  city 
in  the  world.  It  was  founded  by  Uz, 
the  grandson  of  Noah.  Go  back  as  far 
as  you  will  into  the  vagfue  past,  there 
was  always  a  Damascus. 

"She  saw  the  foundations  of  Baalbec 
and  Thebes  and  Ephesus  laid,  she  saw 
these  villages  grow  into  mighty  cities, 
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and  amaze  the  world  with  their  gran- 
deur— and  she  has  lived  to  see  them 
desolate,  deserted  and  given  over  to  the 
owls  and  bats.  She  saw  the  Israelitish 
tmpire  exalted  and  she  saw  it  annihi- 
lated. She  saw  Greece  rise  and  flour- 
ish two  thousand  years  and  die.  In 
her  old  age  she  saw  Rome  built;  she 
saw  it  overshadow  the  world  with  its 
power;  she  saw  it  perish.  The  few 
hundred  years  of  the  Genoese  and  Ve- 
netian might  and  splendor  were,  to 
grave  old  Damascus,  only  a  trifling 
scintillation  hardly  worth  remembering. 
Damascus  has  seen  all  that  has  ever 
occurred  on  earth,  and  still  she  lives. 
She  has  looked  on  the  dry  bones  of  a 
thousand  empires  and  will  see  the 
tombs  of  a  thousand  more  before  she 
dies.  Though  another  claims  the  name, 
old  Damascus  is  by  right  the  Eternal 
City." 

Shop  Kinks. 

The  expression  "shop  kinks,"  as  gen- 
erally understood,  includes  all  sorts  of 
expedients  and  methods  of  doing  work 
which  are  novel,  ingenious  or  direct  in 
their  application  to  the  work  of  rail- 
way repairs.  It  takes  in  the  shop  where 
engines  are  built  or  the  roundhouse 
where  repairs  are  made  either  tempo- 
rarily or  for  keeps.  It  is  also  applicable 
to  the  car  shop  and  to  the  cripple  track 
where  home  and  foreign  cars  go 
through  the  mill. 

We  have  frequently  noticed  in  rail- 
road shops  cleverly  designed  devices, 
with  the  evidences  of  home  manufac- 
ture clearly  stamped  upon  them,  which 
might  most  truthfully  be  described  as 
good  shop  kinks,  and  yet  many  of  these 
have  never  been  illustrated  or  described 
in  the  pages  of  any  technical  maga- 
zine, and  the  reason  is  not  far  to  seek. 

The  designer  of  a  home-made  shop 
tool  usually  has  no  blue  print  to  show 
for  his  work,  the  only  record  being 
often  a  rough  sketch  on  coarse  brown 
paper  with  a  certain  amount  taken  for 
granted  and  given  to  the  handy  man 
by  his  foreman  as  his  authority  to  go 
ahead. 

It  is  these  very  shop  kinks  which 
Railway  and  Locomotive  Engineer- 
ing is  most  anxious  to  be  given  the 
privilege  of  illustrating  and  publishing, 
and  our  friends  and  readers  are  invited 
to  send  us  the  details  of  such  devices. 
It  does  not  matter  to  the  reading  pub- 
lic whether  such  and  such  a  shop  kink 
or  shop  appliance  is  old  as  far  as  the 
originating  shop  is  concerned.  If  it  is 
old  to  you,  dear  reader,  you  can  be 
pretty  certain  it  will  be  as  new  as  fresh 
paint  to  some  one  else.  We  want  you 
to  let  us  have  it  for  the  benefit  of  the 
man  who  has  not  thought  of  it,  or  has 
not  been  able  to  work  out  the  details. 

If  you  have  a  good  thing  in  use  in 
your   shop,    send   us    the    rough    sketch 


and  a  few  words  of  explanation  and  we 
will  put  it  in  the  paper  on  the  first  op- 
portunity. Remember,  when  writing  to 
us,  that  it  is  a  foregone  conclusion  that 
it  will  be  new  to  some  one  who  will  be 
glad  to  hear  about  it.  Do  not  take  any- 
thing for  granted,  tell  all  you  know 
about  it  and  what  it  does.  Our  club 
raisers  can  help  the  good  work  along 
by  either  sending  us  shop  kinks  them- 
selves or  by  getting  some  man  who  is 
interested  in  that  sort  of  thing  to  write 
us  about  the  device  or  the  method  of 
doing  work  which  saves  time.  Readers, 
you  have  the  floor! 


Icr  to    distance    his    competitors    in    the 
struggle  for  business  supremacy. 


John   D.   Rockefeller  as  a  Worthy 
Example. 

Certain  publications  have  of  late  been 
relieving  their  native  dulness  by  abusing 
John  D.  Rockefeller.  It  is  as  natural 
for  them  to  do  this  as  it  is  for  a  mangy 
cur  to  yelp  at  a  high-blooded  horse. 
Mr.  Rockefeller  has  cl  mmitted  the  un- 
pardonable sin  of  acquiring  great  wealth, 
a  thing  that  is  never  forgiven  by 
the  imbeciles  who  never  reach  beyond 
the  art  of  spending.  The  vermin  critics 
are  unable  to  appreciate  the  glory  of 
amassing  a  fortune  by  the  sheer  force 
of  stupendous  ability,  far-reaching  en- 
terprise and  untiring  industry,  that  are 
conspicuous  by  absence  in  the  habits  of 
the  rich  man's  detractors.  The  follow- 
ing true  story  will  illustrate  some  char- 
acteristics of  John  D.  Rockefeller  that 
help  to  account  for  his  success  in  busi- 
ness. 

Only  a  few  years  ago,  less  than  a 
decade,  when  Mr.  Rockefeller  had 
reached  the  zenith  of  success  in  busi- 
ness and  mone}'  making,  a  young 
gentleman  student  was  a  visitor  at  the 
Rockefeller  home.  This  youth  had  re- 
quired shorthand  and  was  in  the  habit 
of  practicing  it  for  making  passing 
memoranda.  Mr.  Rockefeller  noticed 
that  one  evening,  and  proceeded  to  in- 
quire how  much  study  and  practice  had 
been  necessary  to  acquire  the  skill  dis- 
played. The  information  was  imparted, 
and  next  day  Mr.  Rockefeller  sent  for 
a  teacher  and  proceeded  to  learn  stenog- 
raphy. He  kept  earnestly  at  the  study 
and  practice  of  the  new  art,  and  by  de- 
grees became  sufficiently  expert  to  take 
down  a  speech  if  necessary,  but  it  has 
been  used  mostly  for  brief  memoranda 
convenient  as  an  aid  to  the  memory. 

To  acquire  shorthand  writing  is 
nothing  particularly  praiseworthy  in  a 
young  person  who  takes  it  up  as  a  busi- 
ness and  expects  to  use  the  art  as  a 
help  to  future  bread  winning;  but  it  is 
something  very  extrr  ordinary  in  an  old 
gentleman  whose  business  responsibili- 
ties are  stupendous.  It  is  that  kind  of 
persistent  industry  that  lifts  the  particu- 
larly successful  man  above  the  easy-go- 
ing mediocrity.  It  was  the  same  devo- 
tion to  work  that  enabled  Mr.  Rockefel- 


How  the  Missouri  Pacific  Got  Its 
Name. 
The  veteran  Master  Mechanic,  Jacob 
Johann,  now  living  in  pleasant  retire- 
ment at  Springfield,  111.,  was  the  means 
of  giving  the  Missouri  Pacific  Railroad 
part  of  the  name  which  it  now  bears. 
When  the  first  sections  of  the  road 
were  built,  it  was  called  the  Pacific 
Railroad,  and  it  prospered  fairly  well 
under  that  name.  The  freight  equip- 
ment was  marked  P.  R.  R.,  which  did 
very  well  when  the  Pacific  system  was 
cut  off  by  the  Mississippi  from  eastern 
railroad  connections,  but  when  the  St. 
Louis  bridge  was  built,  Pennsylvania 
Railroad  freight  cars  began  to  find 
their  way  west  of  the  big  river,  and 
trouble  began.  P.  R.  R.  meant  Pacific 
R.  R.  or  Pennsylvania  R.  R.,  and  it  was 
difficult  to  distinguish  which  was  which. 
After  there  had  been  a  great  deal  of 
difficulty  from  this  cause,  Mr.  Johann 
proposed  that  Mo.  be  put  in  front  of 
the  P.  R.  R.  of  his  company's  cars,  and 
General  Superintendent  McKissock 
agreed  to  do  so.  For  years  the  cars 
belonging  to  the  Pacific  R.  R.  were 
stenciled  Mo.  P.  R.  R.  When  reorgan- 
ization took  place  under  Jay  Gould,  the 
road  was  called  Missouri  Pacific. 


Projected  Railway  Repair  Plant. 

Waycross,  Ga.,  is  to  have  a  thorough- 
ly modern  locomotive  repair  plant,  if  the 
plans  of  the  Ariantic  Coast  Line  Rail- 
way go  through  to  completion.  In- 
creased business  is  given  as  the  reason 
this  company  contemplates  the  expen- 
diture of  about  $400,000  for  new  shops. 
There  is  only  one  small  shop  at  Way- 
cross,  belonging  to  the  A.  C.  L.,  and  this 
will  be  torn  down  to  make  way  for  more 
modern  structures. 

The  new  shops  will  be  the  largest  on 
this  system,  and  will  be  up  to  date  in 
every  particular.  They  will  be  run  by 
electricity.  It  is  at  present  proposed 
to  handle  only  second  division  equip- 
ment at  Waycross.  The  locomotive  re- 
pair shop  will  be  170  x  312  ft.  and  will 
be  equipped  with  heavy  overhead  cranes. 
The  round  house  will  be  55  x  260  ft.,  and 
there  will  be  in  connection  with  it  a 
coal  handling  plant,  oil  house  and  two- 
story  store.  Boiler  shop  and  smithy  will 
measure  70x312  ft.  and  will  contain  all 
the  machinery  that  goes  to  make  these 
kind  of  shops  efficient. 

The  coach  repair  shop  will  cover  a 
space  of  100x312  ft.,  and  will  have  room 
for  12  coaches.  The  paint  shop  will  be 
close  by  and  will  be  larger,  covering  170 
X  312  ft.  It  will  hold  30  coaches.  Plan- 
ing mill  and  foundry  will  be  70  x  125  ft. 
and  80  X  160  ft.,  respectively,  and  close 
by  the  pattern  shop  will  be  placed.     A 
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car  repair  yard  capable  of  holding  150 
freight  cars  will  be  the  principal  outdoor 
feature  of  the  plant. 


Notes  on   Cuba. 

BY    W.    J.    MORGAN. 

Cuba,  rightly  named  the  "Pearl  of  the 

Antilles,"  is  tindoiibtodly  making  giant 


now  an  effort  being  made  in  Havana 
by  two  or  three  parties  to  erect  hotels, 
as  there  is  no  doubt  but  what  there  is 
room  for  several.  The  present  hotels 
in  Havana  are  of  the  old  Spanish  type, 
and  very  little  accommodation  of  a 
modern  nature  is  found. 

The  hotel  accommodation  in  the  in- 
ferior  of   the   island   is   no   better,   and 


SAN     CRISTOBAL     STATION. 


strides  towards  a  staple,  prosperous 
and  contented  nation. 

The  past  winter  saw  the  tourist  trav- 
el and  immigration  exceed  all  previous 
records.  The  month  of  January  alone 
was  noted  for  travel,  as  over  seven 
thousand  people  entered  the  port  of 
Havana,  three  thousand  of  those  trav- 
elers being  Americans,  who  journeyed 
to  Cuba,  some  for  health  and  recrea- 
tion and  others  for  investment  pur- 
poses. All,  without  exception,  praised 
the  island  and  saw  in  it  prospects  for 
a  bright  future. 

To  the  traveler  the  lack  of  good  and 
reasonable-priced  hotel  accommodation 
was  apparent,  as  the  hotels  of  Havana 
were  crowded  to  their  doors  and  very 
ordinary  accommodation  commanded 
very  high  rates.  This  so  appealed  to 
the  travelers  that  efforts  were  made  to 
induce  such  men  as  Henry  M.  Flagler. 
Sir  William  Van  Home  (who  is  at  the 
head  of  the  Cuban  Railroad)  and  others 
to  build  more  hotel  accommodation  in 
Havana.  Some  years  ago  Mr.  Flagler 
made  an  offer  for  a  piece  of  property, 
but  when  it  was  known  that  it  was 
Mr.  Flagler  who  wanted  it,  the  price 
of  the  property  bounded  skyward,  and 
that  is  probably  one  of  the  reasons  that 
Havana  to-day  has  not  a  really  first- 
class  mammoth  hotel.  Sir  William  Van 
Home,  it  is  said,  has  also  gured  on 
Havana  property,  with  a  view  to  hav- 
ing built   a   large    hotel,   and   there    is 


one  of  the  revolutions  in  commercial 
Cuba  in  the  near  future  will  be  the 
building  by  capitalists  and  others  of 
suitable  hotels  throughout  the  island,  as 


trading  the  American  traveler  and 
American  investors,  and  Mr.  Palma,  in 
conversation  with  the  writer,  declared 
that  Americans  would  have  the  very 
best  possible  treatment  at  the  hands 
of  the  Cuban  government  and  people, 
as  the  people  were  not  unmindful  of 
the  part  the  American  nation  took  in 
their  liberation.  The  government  to 
that  end  is  busily  engaged  in  road 
building,  and  the  roads  constructed  by 
the  Cuban  government  were  proved  the 
past  winter  to  be  the  best  in  the  world, 
as  an  American  auiomobilist  made  the 
mile  world's  record  of  45  sec.  on  a 
Cuban  road.  This  feat  was  accom- 
plished by  Mr.  H.  W.  Fletcher  during 
(he  automobile  races  on  the  road  be- 
tween Havana  and  San  Cristobal,  the 
previous  mile  record  being  46  sec.  made 
on  a  road  in  France. 

These  roads,  constructed  by  the  Cu- 
ban government  under  the  control  of 
the  Minister  of  the  Public  Works  Diaz, 
are  not  wide,  being  about  20  to  30  ft. 
in  width,  but  the  surface  is  hard  and 
smooth,  being  constructed  for  the  most 
part  of  limestone  rock  which,  when 
thoroughly  pulverized  and  rolled, makes 
an  ideal  mortar-like  surface.  These 
roads  are  being  constructed  in  many 
parts  of  Cuba,  and  the  roads  leading 
out  of  Havana  have  received  careful 
attention  at  the  hands  of  the  govern- 
ment. 

A  journey  from  Havana  to  the  ex- 
treme point  of  Pinar  del  Rio  province 
can  be  made  for  the  most  part  by  good 
roads,   but   the    Western      Railway      of 


EXCl'RSIO.V     TR.\IX     IX     CrB.\. 


the  influx  of  visitors  and  the  winter 
traveler  are  crying  aloud  for  such  im- 
provements. 

The  government  of  Cuba,  from  Pres- 
ident  Palma   down,   is   desirous   of   at- 


Havana  has  a  well-equipped  railroad 
lunning  from  Havana  to  San  Juan  y 
Martinez,  its  present  length  being  125 
miles,  and  this  road  has  now  under  con- 
sideration  the   extension    of   this   line   to 
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Guane,  a  further  distance  of  approxi- 
mately 30  miles,  which  will  open  up  a 
very  rich  tobacco  district. 

This  road  is  owned  by  an  English 
company  and  is  well  equipped  with 
modern  rolling  stock,  its  stations, 
bridges,  freight  and  passenger  cars  be- 
ing of  good  pattern  and  substantial. 
The  new  stations  erected  by  this  road 


source  of  revenue  to  land  owners,  each 
tree  being  worth  to  its  owner  a  fixed 
sum  each  year,  as  the  palm  leaf  is 
largely  used  for  thatching  and  other 
purposes.  The  royal  palma  furnishes 
a  berry,  or  nut,  that  seems  to  fall  near- 
ly all  the  year  round,  and  it  is  picked 
up  by  the  hogs,  and  they  receive  little 
or  no  food  outside  of  it.     A  young  man 
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will  compare  favorably  with  most  rail- 
road stations  of  the  way  station  order 
in  any  part  of  the  United  States. 

The  freight  and  passenger  rolling 
stock,  with  the  exception  of  some  steel 
flat  cars  (which  were  obtained  in  Eng- 
land), are  American  or  were  construct- 
ed in  the  company's  own  shops  in 
Havana  with  American  material. 

The  cars  are  of  the  American  type, 
and  the  capacity  of  the  freight  cars 
varies  from  10  to  25  tons.  The  loco- 
motive equipment  is  thoroughly  Amer- 
ican, the  engines  being  of  the  Baldwin 
&  Rogers'  makes.  New  8o-lb.  section 
rails  have  recently  been  laid  for  a  con- 
siderable distance  on  the  Western  Rail- 
way road,  and  a  great  portion  of  the 
line  is  rock  ballasted. 

The  main  traffic  in  freight  consists 
of  tobacco,  tobacco  seedlings,  sugar 
cane,  sugar,  timber,  fertilizers,  con- 
struction materials,  animals,  food- 
stufifs  and  fruits  of  all  classes,  the  pas- 
senger traffic  accounts  for  about  one- 
third  of  the  company's  business.  The 
line  traverses  the  two  most  tobacco- 
producing  districts  in  the  world.  The 
remarkable  fertility  of  the  soil  through 
which  this  railroad  passes  cannot  pos- 
sibly be  equaled  in  any  part  of  the 
world. 

Americans  are  rapidly  taking  up  land 
in  Cuba,  and  especially  in  this  tobacco, 
sugar  cane  and  fruit-growing  district. 

The   royal    palma   tree     is     quite     a 


formerly  of  Iowa  raised  i,ooo  hogs  last 
year  at  no  expense  to  himself,  as  the 
abundance  of  these  nuts  and  other 
roots  and  grasses  kept  the  hogs  in  good 


raising  climate  in  Cuba,  and  that  does, 
not  seem  to  eflfect  the  stock  to  any 
great  extent. 

Truck  farmers  are  taking  up  land 
within  100  miles  of  Havana,  and  this- 
class  of  produce  is  being  hauled  to 
Havana  for  both  consumption  and  ex- 
port. The  duty  and  some  delay  in 
shipment  is  the  only  drawback  to  an' 
otherwise  profitable  line  of  Cuban  busi- 
ness. The  Government  Agricultural 
Experimental  Station  is  situated  on  the 
Western  Railway  of  Havana  and  about 
200  yards  from  one  of  the  company's 
depots  at  Santiago  de  las  Vegas. 

Cuba  is  immune  from  frost,  the  low- 
est temperature  recorded  being  about 
SO  degrees  Fahrenheit.  The  past  win- 
ter, when  the  thermometer  went  down 
to  so  degrees,  the  Cubans  commenced 
to  wear  blankets,  as  the  least  cold  is 
felt  by  them  very  keenly,  but,  at  the 
same  time  the  United  States  and  Can- 
ada were  endeavoring  to  keep  warm 
with  a  20  degree  below  zero  tempera- 
ture. 

Orange  growing  and  the  production 
of  other  citrus  fruits  is  being  boomed  in 
Cuba,  as  large  land  companies  are  sell- 
ing land  and  planting  a  crop  for  pros- 
pective settlers,  and  the  entire  absence 
of  frost  is  one  of  the  inducements  that 
is  held  out  to  prospective  Cuban  in- 
vestors. 

The  price  of  land  has  jumped  tremen- 
dously during  the  past  two  years.  For- 
merly land  that  was  bought  from  one 
dollar  to  five  dollars  per  acre  just  after 
the  war,  cannot  be  bought  now  for  less- 


CUBAN     VILLAGE. 


condition,  and  the  abundance  of  spring 
water  is  found  nearly  all  over  the  dis- 
trict. Stock  farms  are  being  started  in 
many  places. 

The   rainy   season   is   the   only   draw- 
back   to    an    otherwise     perfect     stock- 


than  ten  to  twenty  dollars  per  acre. 
The  Western  Railway  of  Havana  are 
using  a  paternal  attitude  towards  pros- 
pective settlers,  as  they  agree  to  con- 
vey bona  fide  settlers,  their  families- 
and  household  effects  from   Havana  to 
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the  station  nearest  to  their  property 
free  of  all  cost,  and  this  has  induced 
many  to  take  advantage  of  a  Cuban  in- 
vestment. The  company  has  also  made 
a  specially  low  rate  on  all  classes  of 
fruit  and  vegetable  traffic  to  Havana 
from  the  interior,  which  enables  the 
grower    to    place    his    produce    on    the 


The  soil  is,  for  the  most  part,  a  black 
rich  loom,  and  the  decayed  vegetation 
of  years  seems  to  have  so  enriched  the 
soil  that  almost  anything  can  be  grown 
in  Cuba,  with  the  exception  of  certain 
cereals,  the  climate  being  too  warm  for 
them. 

They   still    plow   in    Cuba   with   antique 


as  their  ostrich-like  plumes  with  which 
the  landscape  is  dotted  is  one  of  the 
most  beautiful   sights   imaginable. 

The  people,  for  the  most  part,  live  in 
fairly  good  houses,  but  there  are  many 
of  the  poorer  classes  that  live  in  the 
well-known  palm  thatched  houses  for 
which  the  Cuban  peasant  is  noted. 

Railroading  in  Cuba  is  bound  to  take 
a  large  forward  step  in  the  near  future, 
although  it  cannot  be  said  that  the 
railroads  up  to  now  have  been  profita- 
ble, as  so  much  construction  work  and 
a  large  outlay  in  Cuba  had  to  be  made. 
Those  who  have  studied  the  island  be- 
lieve, however,  that  railroad  properly 
in  Cuba  will  pay  handsomely  in  the 
very  near  future,  as  the  island  is  being 
settled  by  good  immigration  very  rap- 
idly, and  the  railroads  must  necessarily 
bring  their  produce  to  the  various 
ports  for  shipment. 


LO.\DING     SUGAR     CANK. 


wharf  at  Havana  at  about  10  cents  per 
crate  of  80  pounds,  at  an  average  of 
100  miles  hauled.  This  rate,  taking  in 
consideration  conditions  in  the  island, 
is  thought  to  be  very  reasonable. 

The  officers  of  this  particular  rail- 
road, like  those  of  the  Cuban  Railroad, 
are  English  people,  the  general  man- 
ager being  A.  P.  Livesey,  of  London, 
■who  is  unremitting  in  his  attentions  to 
travelers  and  the  company's  interests; 
Don  Diego  Urra  is  traffic  manager,  be- 
ing the  only  native  in  the  management, 
as  E.  E.  Coombe,  resident  engineer;  C. 
C.  Vernet,  superintendent;  H.  L.  Ash- 
ley, accountant,  and  S.  T.  Harris- 
Smith,  secretary  of  administration,  are, 
with  the  exception  of  the  second- 
named,   all   Londoners. 

One  of  the  many  sights  seen  on  this 
railroad  is  the  tobacco  plantations  on 
■either  side  of  the  road,  these  being 
flanked  by  banana  groves  and  sugar 
<:ane  fields.  The  cane  is  brought  from 
the  fields  by  oxen  team  and  then 
shipped  to  the  nearest  mill  for  grinding 
and  from  there  in  turn  shipped  by  the 
railroad  to  Havana  for  shipment  to  the 
United  States.  The  patient  oxen  are 
the  beasts  of  burden  as  far  as  the  agri- 
cultural side  of  the  Cuban  freight  is 
concerned;  they  draw  tremendous 
loads,  and  their  slowness  is  made  up 
Ijy  the  certainty  with  which  they  pull 
the  big-wheeled  wagons  over  the  coun- 
try trails. 


implements  drawn  by  oxen,  but  the 
modern  plow  is  making  its  way  in  Cuba, 
and  some  of  the  more  progressive  agri- 
culturists    are     using     the     gang     plow, 


Bracket  Arch  Cast  Iron  Car  Wheel. 
This  is  a  newly  patented  wheel  in 
which  there  is  no  ring  core  nor  double 
plate  around  the  hub.  This  allows  the 
wheel  to  be  thoroughly  inspected  and 
makes  it  absolutely  safe,  as  any  defect 
could  be  readily  detected.  The  large 
amount  of  gray  metal  over  the  flange 
adds  additional  strength  and  absorbs  and 
conducts  the  heat  from  the  flange  caused 
by  brakage  and  friction  of  flange  against 
the  rail.  The  arch  plate  and  heavy  fillet 
over  the  flange  prevents  the  develop- 
ment of  seams  in  the  throat  of  flange, 
so   often   met   with   in   the   double   plate 


RURAL     CUBA. 


some  of  them  using  a  gasoline  motor 
for  power.  There  is  a  law  in  Cuba 
against  cutting  down  palm  trees,  and 
that,  to  some  extent,  retarded  the  de- 
velopment of  farm  lands.  It  would  be 
a  pity  to  see  the  palm  trees  disappear, 


wheels  in  general  use  under  modem 
heavy  cars.  As  these  wheels  take  but 
half  the  time  in  pouring  that  the  double 
plate  wheel  requires,  it  has  better  chill, 
the  metal  is  more  regular  in  grain  and 
the  wheel  is  much  stronger.     According 
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to  the  M.  C.  B.    drop  and  thermal  tests  to  the  Superintendent  1\I.  P.  and  M.     It 

this   wheel   is   from   25   to   30  per   cent,  got    another     slugging     from     the     last 

stronger  than  the  double  plate  wheel  of  named    gentleman,    but    when    it    leaves 

the  same  weight  and  of  the  same  iron;  the  Supply  Agent,  its  own  father  would 

700  lb.  wheels  of  this  type  are  in  service  be  ignnrnnt  of  kinship:   then  comes  the 


BETWEEN     TOWN     AND     COUNTRY     JN     Crii.\. 


under  100,000  lbs.  capacity  cars  on  two 
of  the  principal  railroad  systems  in  the 
country.  The  wheel  is  patented  by  D. 
P.   Rennie,  Louisville,  Ky. 


How  Paddy  Holland  Came  Near  Being 
Hanged. 

BY    SHANDY    MAGUIRE. 

It  isn't  necessary  to  tell  an  old-timer 
how  railroading  has  changed  in  every 
particular  in  a  decade,  for  he  knows  it: 
but  to  those  who  have  been  recruited 
later,  it  is  only  necessary  for  them  to 
read  the  emanations  of  those  who,  like 
myself,  are  making  mention  of  the 
changes  which  we  have  experienced,  to 
learn  a  thing  or  two.  Everything  now 
goes  by  statistical  accuracy — on  paper — 
and  the  footings  of  the  figures  are  all 
that  the  heads  of  departments  look  at. 
The  omnipresent  train-mile  is  set  against 
the  earnings,  and  if  the  showing  is  not 
on  the  right  side  of  the  column,  some- 
body must  stand  from  under.  Every 
official  must  run  his  side  of  the  job  care- 
fully, impressing  upon  his  subordinates 
the  utmost  care  and  economy.  Perhaps 
there  is  no  one  place  watched  with  more 
zealous  eyes,  to  get  a  crack  at  things, 
than  is  the  monthly  requisition.  There  is 
the  place  where  the  fine  ungloved  hand 
of  the  blue-penciler  gets  in  its  work. 
The  foreman  of  a  terminal  roundhouse, 
away  from  the  shops,  will  keep  a  close 
tab  on  his  supplies.  On  the  stated  day, 
off  goes  his  re<|uisition  to  the  M.  M.  It 
was  pruned  down  to  the  starvation  limit 
before  he  sent  it.  The  M.  M.  gave  it 
a  friendly  crack   also  before   sending  it 


General  Storekeeper,  the  wisest  man  of 
them  all — in  his  own  opinion — who 
claims  to  know  how  much  material  to 
send  out,  so,  when  the  "goods"  come 
to  the  foreman,  they  bear  as  much  re- 
semblance to  the  quality  or  quantity  or- 
dered as  a  pig  does  to  Mary's  little 
Iamb. 


blanks.  He  was  as  careful  as  he  possi- 
bly could  be,  in  order  to  avoid  any 
reprimand  for  asking  too  much.  It  was 
all  right  for  him  to  hug  anguish  to  his 
heart,  both  in  bed  and  out  of  it,  because 
he  was  having  engine  failures  on  account 
of  lack  of  material  to  keep  them  up; 
but  he  knew  that  when  the  letters  got  to 
him  telling  about  these  failures,  and  re- 
questing him  to  "please  advise,"  that  if 
he  would  honestly  reply,  "I  had  nothing 
to  make  proper  repairs  because  you  cut 
down  my  requisition,"  he  would  be  up 
against  a  superior  power,  so  he  decided 
to  continue  hugging  and  to  keep  cut  out 
everything  he  supposed  he  could  get 
along  without.  In  an  instance  I  am  about 
to  relate,  the  spirit  of  economy  came 
near  costing  Bennett  and  his  superiors 
a  trial  at  bar,  on  the  charge  of  attempted 
manslaughter,  if  a  jury  so  decided,  and 
if  said  jury  chanced  to  be  some  of  the 
"horny-handed,  honest-fisted,  tillers  of 
the  soil,"  as  they  generally  are,  we  all 
know  what  the  verdict  would  have  been. 
Bennett  had  a  few  engines  of  the 
culm-burning  type,  or,  more' familiarly 
known  as  "Mother  Hubbards,"  coming 
and  going  daily  from  his  roundhouse. 
Tom  Crosby,  the  engineer  of  one  of 
these  engines,  reported  one  morning, 
after  making  his  trip  on  the  night 
line,  that  his  speaking  tube  was  all 
rotted  away,  and  that  it  was  almost 
impossible  to  get  into  communication 
with  his  fireman.  Bennett  replied  he 
would  order  the  tubing  on  the  next 
requisition,  and  also  added:  "Tom,  fix 
some  kind  of  a  dingis  to  attract  Paddy's 
attention    until    it    gets    here,    if   it    ever 


Fllil.U     OF     Sl'KOLTlNG     TOB.\CCO,     THE     I'OT     liOyl.INc 


CKOI'    OF'    crB.\. 


Not  many  months  ago,  Terry  Bennett, 
the  roundhouse  foreman,  went  through 
the  formalities  of  making  known  his 
wants  to  his  superior  on  the  requisition 


does  come."  Tom  did  as  he  was  told. 
He  got  a  piece  of  bell  rope  and  made 
one  end  of  it  fast  to  the  top  of  his  re- 
verse  lever  just   under   the   thumb   latch. 
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and  led  the  other  end  into  the  back  cab, 
where,  with  an  eye  bolt  and  an  old  tin 
pan,  he  improvised  a  gong,  to  attract 
the  attention  of  Paddy  when  he'd  need 
him.  Nearly  everyone  is  aware  that  the 
Mother  Hubbards  have  the  front  cab 
very  near  the  smoke  stack;  behind  it  is 
a  neatly  sloped  Russia  iron  jacket  cov- 
ering the  fire  box,  which  extends  over 
the  driving  wheel  on  each  side  and  runs 
back  to  the  back  cab,  where  the  fireman 
does  be  generally  domiciled.  The  jacket- 
ing slopes  down  from  the  center  of  the 
engine  to  the  extreme  width  of  the  fire 
box  on  each  side,  where  there  is  a  gang- 
way leading  from  the  back  door  of  the 
front  cab  to  the  front  door  of  the  "back 
cab,"  with  a  railing  of  ij^  in.  pipe  on 
the  outside  to  keep  a  man  from  falling 
oflf.  This  leaves  a  space  of  about  20  ft. 
dividing  engineer  and  fireman;  so  it 
can  be  seen  how  necessary  the  speak- 
ing tube  was,  which  should  be  always  in 
good  condition.  It  is  but  a  few  years 
ago  that  a  bill  was  introduced  in  the 
Legislature  of  the  State  of  New  York 
that  an  extra  or  third  man  was  a  neces- 
sity on  a  locomotive  of  this  type  to  sit 
in  the  cab  with  the  engineer,  so  as  to 
be  there  is  case  of  sudden  death  or  dis- 
ablement; but  it  did  not  pass.  It  was 
opposed  by  the  engineers,  feeling  that  it 
would  divide  authority. 

The  pay  day  after  Tom  Crosby  re- 
ported the  defective  tube,  Paddy  Hol- 
land, his  fireman,  hoisted  in  quite  a  jag, 
which  was  unusual  with  him.  True,  he 
loved  a  schooner  or  two  of  beer,  but 
very  rarely  exceeded  the  bounds  of  pro- 
priety. He  was  a  sailor  in  his  teens, 
having  run  away  from  home  to  live  "a 
life  on  the  ocean  wave,"  caused  by  read- 
ing tales  of  the  sea;  but  he  only  made 
a  few  voyages,  and  he  was  glad  to  be  a 
landsman  again.  He  was  strongly  in- 
fluenced by  the  brief  education  he  re- 
ceived on  shipboard,  and  he  used 
the  slang  picked  up  there  very  fre- 
quently. He  was  as  homely  as  a 
scarecrow,  and  as  good  natured  as  home- 
ly, and  a  modern  Hercules  in  strength, 
and  largely  sought  for  by  the  engineers, 
but  he  stuck  to  Tom  Crosby  "like  tar  to 
a  new  coat,"  as  he  expressed  it.  "  'Tis 
true  I  like  to  pilot  a  couple  of  schooners 
across  the  bar,  but  I  let  the  others  re- 
main outside  until  I  have  plenty  of  har- 
bor room,"  he  told  the  M.  M.  in  his 
nautical  phraseology  in  rely  to  the  ques- 
tion "if  he  was  a  teetotaler." 

His  best  girl  and  himself  never  hitch- 
ed for  twenty-four  hours  at  a  time  with- 
out having  a  snarl,  and  on'  this  day  in 
question  they  had  a  set-to  more  pro- 
longed and  vicious  than  usual,  she  get- 
ting in  the  parting  shot  by  telling  him 
he  was  so  homely  that  he'd  stop  a  clock 
or  disarrange  Crosby's  watch,  and  ought 
to  be  laid  off.  Like  many  a  victim  of 
woman's  witcheries,  he  filled  up  before 
going  out,  but  he  was  unnoticed  by  any- 


body. He  performed  his  duty  in  a  thor- 
ough manner,  keeping  pointer  and  pop 
up  all  the  time,  and  when  he  stopped 
at  Earlington  he  "freshened  the  nip," 
thinking  Kittie  was  looking  at  him,  and 
he   spiting  her. 

When  the  train  got  well  in  motion 
again,  he  came  out  of  his  hole  for  a 
breathing  spell  and  stood  upon  the  gang 
plank  with  his  hands  on  the  railing, 
looking  into  the  night  and  fancying  he 
was  commanding  a  ship  at  sea.  "How 
does  she  head?"  he  shouted  in  the  di- 
rection of  the  front  cab,  and  in  reply 
to  an  imaginary  answer,  he  said,  "Keep 
her  away  two  points;  so!  steady  as  you 
go."  The  pointer  was  going  also — back, 
and  the  old  tin  pan  was  beating  the  sig- 
nal to  keep  her  hot,  which  made  him 
adjourn  from  the  bridge  for  a  trick  in  the 
coal  hole. 

It  did  not  take  him  long  to  get  her 
hot    again.      She    was    a    good    steamer 


old  tin  can.  He  yanked  and  yanked, 
but  got  no  response.  Fred  Hart  was 
deadheading  home  in  the  left  side  of 
the  cab,  and  Crosby,  in  desperation, 
begged  of  him  to  go  back  and  find 
Paddy.  Hart  went.  He  found  him 
sleeping  the  sleep  of  innocence  on  the 
slope  of  the  coal,  his  head  about  two 
feet  higher  than  his  heels,  and  the  rope 
around  his  arm.  He  let  a  shout  at 
him,  so  as  to  make  him  jump,  for  Hart 
was  a  trickster  with  a  record;  but  Paddy 
slumbered  on.  Hart  made  no  more  noise. 
He  ran  the  rake  through  the  lire  and 
closed  the  door;  then  he  gave  his  undi- 
vided attention  to  Paddy.  He  took  the 
rope  from  ofT  his  arm,  cleared  it  up, 
made  a  hangman's  knot  in  it,  greased 
the  running  part,  shoving  the  knot  as 
close  to  his  ear  as  Jack  Ketch  could  do 
it,  taking  up  all  the  slack.  He  then  re- 
ported back  to  Crosby  that  Paddy  was 
asleep,  but  that  he — Hart — woke  him  up. 
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FEW  PEOPLE 


and,  fortunately  for  Crosby,  she  was; 
for,  on  this  particular  night,  Paddy  was 
much  more  than  half-seas  over. 

They  were  approaching  Bailey's  hill, 
which  meant  a  down-grade  of  27  miles 
to  them  going  out.  The  moment  Paddy 
felt  her  shut  off  and  going  down  Bailey's, 
he  prepared  for  a  half  hour's  sleep.  He 
set  the  furnace  door,  took  the  rope  from 
off  the  old  tin  pan  and  then  he  passed 
a  turn  of  it  around  his  arm;  but,  un- 
fortunately for  him,  he  fouled  it  between 
his  arm  and  Crosby,  by  having  a  turn  of 
it  around  the  tender  brake  staff,  and 
Crosby  might  pull  until  he'd  part  the 
rope  without  getting  him  at  attention. 
At  the  foot  of  Bailey's  was  a  sharp 
piece  of  grade,  which  the  engines  never 
approached  without  being  in  perfect  or- 
der to  make  it,  having  such  a  long  down 
grade  to  get  ready.  The  pointer  went 
back  to   no  before   Crosby  tackled   the 


and  he  was  again  attending  to  biz. 
Crosby  was  mad.  He  said  to  Hart:  "I 
wish  pay  day  for  that  lad  would  come 
but  once  a  year.  He  never  takes  a 
drink  but  with  the  gang;  then  he  goes 
to  see  Kit  Johnson,  and  when  she  gets 
the  smell  of  it,  the  racket  begins,  and  he 
fills  all  the  way  up  for  spite.  Look  at 
the  pointer  where  it  is  now!"  They  were 
within  a  mile  of  the  station,  and  in  few 
seconds  Tom  shut  off;  at  the  same  time 
he  unnotched  the  reverse  lever,  and 
threw  it  down  the  quadrant  till  it  fetched 
up  with  a  bang  in  the  corner.  The  mo- 
ment he  made  the  stop,  not  hearing  the 
blower  on,  he  made  a  jump  for  the  back 
cab;  the  sight  he  saw  froze  the  blood  in 
his  veins.  There  w^as  Paddy  with  his 
head  yanked  up  against  the  back  boiler 
head,  browning  away;  his  two  eyes  out 
upon  his  face  in  sightless  condition,  and 
a    strangling    gulp    growing    fainter    and 
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fainter  coming  out  of  his  throat.  He 
had  one  arm  protecting  his  face  from 
the  boiler,  and  with  the  other  hand  he 
was  feebly  trying  to  loose  the  rope.  As 
soon  as  Crosby  could  steady  his  own 
nerves  he  cut  the  rope,  and  poor  Paddy 
fell  as  limp  into  the  tank  as  any  gallows 
bird  ever  did  after  being  cut  down. 
When  Crosby  -did  not  go  ahead  on  sig- 
nal the  train  crew  came  to  find  the  rea- 
son for  delay.  Willing  hands  lifted 
Paddy  out,  and  did  everything  to  re- 
suscitate him,  with  poor  effect.  When  a 
glass  of  brandy  failed  to  be  swallowed, 
the  conductor  ordered  the  station  agent 
to  have  him  taken  to  the  hospital.  Hart 
volunteered  to  fire  in,  and  so  they  start- 
ed. When  Crosby  arrived,  all  sorts  of 
rumors  were  ahead  of  him,  one  worse 
than  another,  and  the  whole  of  them 
having  Paddy  dead,  from  being  lynched 
by  some  persons  unknown.  Kit  John- 
son was  nearly  crazy,  and  took  the  next 
train  to  Plainville,  where  she  helped  to 
nurse  Paddy  back  to  life  and  health.  Af- 
ter a  few  days  he  could  faintly  whisper, 
and  the  first  words  Kit  heard  him  utter 
were  these:  "I  suppose.  Kit,  you'll  never 
look  at  me  again.  You  told  me  a  few 
days  ago  I  was  homely  enough  to  stop 
a  clock,  but  look  at  me  now,  with  the 
big  burn  on  my  cheek." 

"Paddy,  darling,  you  were  always 
handsome  to  me,  but  woman-like,  I  did 
not  want  to  tell  you  so.  You  have  only 
one  fault,  and  that  is,  you  love  the  budge 
better  than  you  do  me.  Stop  that,  and 
you'll  be  one  of  the  biggest,  best-natured 
and  most  beautiful  boys  on  the  road." 

"Will  you  consent  to  us  getting  mar- 
ried before  I  report  for  duty  again?" 

"Yes,  Paddy,  if  you  promise  me  you 
will  drink  no  more."    . 

"From  this  moment,  Kit,  until  I  die, 
a  drop  of  the  damned  stufT  will  never 
cross  my  lips." 

They  were  "spliced,"  as  Paddy  ex- 
pressed it,  soon  after.  He  got  his  time 
while  he  was  oflf.  The  hanging  was 
hushed.  The  speaking  tube  was  re- 
newed, but  the  requisitions  are  getting 
slaughtered  just  the  same. 


Early  Locomotive  Contest  in  Canada. 

An  interesting  bit  of  railroad  history 
has  been  recalled  by  the  death  in  Kansas 
City,  Mo.,  of  W.  T.  Huckett.  He  was  the 
man  who  brought  the  first  locomotive  to 
that  place.  Previous  to  that  he  brought 
the  first  locomotive  to  Toronto,  Canada. 
In  1851,  a  small  road  known  as  the  On- 
tario, Simcoe  &  Huron  was  built,  and 
*hose  in  charge  were  not  particularly  in 
•favor  of  engines  built  on  this  side  of  the 
line,  but  it  was  nevertheless  determined 
-to  give  a  fair  trial  to  engines  from  Eng- 
land and  the  United  States  before  the 
road  was  fully  equipped. 

Engines  built  in  both  countries  were 
prepared  for  the  test,  and  Mr.  Huckett 
•was  given  the  task  of  taking  across  the 


lake  an  engine  built  in  this  country.  This 
engine  was  named  the  "Lady  Elgin,"  as 
a  compliment  to  the  wife  of  the  Gov- 
ernor-General of  Canada,  and  a  speed 
competition  took  place  between  Mr. 
Huckett's  machine  and  an  English  en- 
gine named  the  "Josephine." 

It  appears  that  in  this  contest  the 
"Lady  Elgin"  had  the  lead,  but  while 
making  a  stop  for  water  the  "Josephine" 
caught  up  with  and  passed  her  rival.  The 
result  was  that  engines  of  English  manu- 
facture had  the  preference  on  the 
O.,  S.  &  H. 

In  commenting  on  this  incident,  the 
Toronto  World  says  that  there  must  have 
been  two  engines  named  "Lady  Elgin." 
One  of  them  was  the  engine  which  Mr. 
Huckett  brought  into  Canada  and  the 
other  was  the  first  locomotive  imported 
from  England  by  the  Grand  Trunk  Rail- 
way. This  latter  engine  is  described  as 
being  a  small  machine  with  a  straight 
smoke  stack  and  a  shrill  whistle,  both 
of  which  were  decidedly  English  charac- 
teristics. 

The  Grand  Trunk  "Lady  Elgin"'  be- 
gan work  near  Quebec,  on  the  Point 
Levis  side  of  the  St.  Lawrence,  where 
the  Quebec  and  Richmond  section  of  the 
road  began.  This  "Lady  Elgin,"  how- 
ever, eventually  moved  west  with  the 
construction  of  the  line  from  Lower  to 
Upper  Canada,  and  when  too  far  away 
from  the  coal  supply  was  changed  to  a 
wood  burner.  This  reconstruction  prob- 
ably took  place  in  the  machine  shop  of 
James  Good,  in  Toronto. 


Attempts  to  Effect  Artificial   Life. 

.\  question  that  has  always  appealed 
keenly  to  reasoning  and  observing  man 
is,  what  is  life?  Ever  since  the  birth  of 
science  speculations  have  been  rife  as  to 
the  origin  of  life,  and  no  end  of  theories 
have  been  advanced  as  to  how  life  may 
have  originated  outside  of  the  ortho- 
dox way  of  Divine  power  of  creation. 

Professor  Loeb,  of  Chicago  Univer- 
sity, has  been  conducting  researches  con- 
cerning the  production  of  life  through 
certain  chemical  combinations,  and  he 
says:  "It  is  now  proved  beyond  all  doubt 
that  the  variables  in  the  chemical  proc- 
esses in  living  organisms  are  identified 
with  those  with  which  the  chemist  has  to 
deal  in  the  laboratory."  We  scarcely 
share  the  hope  cherished  by  this  man  of 
science.  It  is  like  bringing  into  contact 
certain  compounds  that  under  required 
conditions  will  produce  an  explosion. 
The  spark  of  high  temperature  which  in- 
duces chemical  combination  being  ab- 
sent, the  mixture  remains  inert. 

Dr.  F.  J.  Allen,  a  noted  chemist  and 
biologist,  of  Cambridge,  England,  be- 
lieves that  the  vital  spark  will  be  pro- 
duced by  artificial  means,  and  outlines 
the  combinations  by  which  living  cells 
may  be  produced  in  the  laboratory.  One 
of  Dr.  Allen's  theories  is  that  cells   of 


vital  life  may  be  produced  by  the  de- 
o.xidation  of  compounds  containing  ni- 
trogen, oxygen,  carbon  and  hydrogen  by 
the  action  of  light,  heat  and  electricity, 
the  only  thing  now  wanting  being  the 
proper  conditions  and  exact  quantities 
for  combination. 

These  theories  are  exciting  great  in- 
terest in  the  scientific  world  and  deserve 
the  attention  of  all  thoughtful  people. 


Eluding  the  Steel  Trust's  Tariff. 

.\  Philadelphia  company  has  recently 
placed  an  order  in  England  for  30,000 
tons  of  pig  iron,  which  it  will  convert 
into  steel  rails  in  this  country  and  ex- 
port to  South  America.  As  the  pig  iron 
comes  in  practically  free  of  duty,  the 
company  receiving  a  drawback  of  99  per 
cent,  of  duties  paid  upon  the  export  of 
the  rails,  the  railroads  of  South  America 
are  thus  able  to  take  advantage  of  the 
cheap  raw  material  of  England  in  this  in- 
direct manner.  The  railroads  of  the 
United  States  cannot  do  this,  however, 
as  the  pig  iron  would  have  to  paj'  a  stifif 
duty  if  intended  for  domestic  consump- 
tion, and  they  must  pay  the  $28  per  ton 
demanded  by  the  steel  rail  pool.  This  is 
one  of  those  beauties  of  the  protective 
tariff  system  that  are  continually  crop- 
ping out.  If  American  railmakers  can,  in 
open  competition  with  those  of  England, 
buy  their  raw  material  in  that  country, 
pay  the  ocean  freight  to  America,  manu- 
facture the  rails  here,  pay  the  added 
freight  on  the  finished  product  to  South 
America,  and  do  all  this  at  a  profit,  un- 
derbidding the  ^  English  manufacturer, 
their  profits  on  their  sales  to  American 
roads  must  be  very  gratifying  to  their 
stockholders.— Phila.  Record. 


D.  &  H.  Annual  Report. 

At  a  recent  meeting  of  the  directors 
of  the  Delaware  &  Hudson  Railroad  the 
seventy-fifth  annual  report  was  present- 
ed. The  net  income  of  $4,452,521.96  was 
shown,  which  is  1 1.6  per  cent,  of  the 
capital  stock.  The  new  equipment  add- 
ed within  the  year  covered  by  the  report 
was  50  locomotives,  20  passenger 
coaches,  3  cafe  cars,  i  baggage  car,  2 
combination,  100  fiat  cars,  50  coal  cars 
and  6  milk  cars.  A  very  gratifying  fea- 
ture which  was  brought  out  in  the  re- 
port was  that  not  a  passenger  has  been 
killed  on  this  road  for  the  past  ten  years. 
This  is  a  record  which  the  railroad  offi- 
cials may  well  be  proud  of,  and  if  the 
same  could  be  truthfully  said  of  all  roads 
in  the  Unitsd  States  this  would  be  by  all 
odds  the  safest  country  in  the  world  for 
railroad  travel. 


To  surround  anything,  however 
monstrous  or  ridiculous,  with  an  air  of 
mystery,  is  to  invest  it  with  a  secret 
charm  and  power  of  attraction  which  to 
the  crowd  is  irresistible. 
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General  Correspondence. 


Handling  Trains  Round  Curves. 

Editor: 

Referring  to  the  question  of  the  safest 
way  to  handle  a  heavy,  fast  passenger 
train  on  a  curvey  railroad,  with  a  heavy 
type  modern  locomotive,  it  is  a  dan- 
gerous practice  when  the  sneed  of  the 
train  is  25  miles  per  hour  and  up  to 
50  miles  per  hour  to  alow  it  to  enter — 
say  7  to  10  degree  curve — without  re- 
ducing the  speed  to  a  safe  limit.  This 
must  be  judged  by  the  engineer  in 
charge,  and  about  the  only  way  judgment 
of  this  character  can  be  obtained  is  to 
acquire  it  from  practical  handling  of  the 
engine  and  train.  Of  course,  the  condi- 
tion of  the  curve  to  be  rounded  must  be 
considered  as  to  whether  it  is  flat  or  ele- 
vated. It  has  been  proved  that  it  is 
more  dangerous  to  round  a  flat  curve 
than  one  properly  elevated.  When  freight 
and  passenger  trains  use  the  same  track- 
it  is  sometimes  necessary  to  sacrifice 
some  of  the  elevation  to  better  enable 
the  long  heavy  freight  train  to  get  around 
it  without  stalling. 

The  question  resolves  itself  into  the 
safest  method  of  getting  the  fast  moving 
passenger  or  express  train  over  the 
■curvey  road  with  one  of  the  heavy  mod- 
ern locomotives  and  avoid  a  possible  de- 
railment and  at  the  same  time  have  the 
train  run  smoothly,  giving  to  the  passen- 
gers the  satisfied  feeling  that  there  is  no 
present  danger. 

The  careful  engineer  has  his  mind  on 
his  work,  he  is  familiar  with  every  curve 
■on  his  division,  he  has  a  satisfied  feelin;^ 
and  is  confident  that  he  knows  about  the 
speed  of  his  train,  no  matter  whether 
he  is  running  over  the  road  day  or  night, 
■every  landmark  is  as  familiar  to  him  as 
the  gauge  cocks  on  the  boiler.  He  rea- 
lizes from  the  swaying  of  his  engine 
about  how  fast  it  is  safe  to  allow  her 
to  enter  the  curve.  The  curve  may  be 
7,  8  or  10  degrees — it  matters  not,  his 
judgment  tells  him  how  much  he  must 
reduce  the  speed  and  get  around  the 
curve  in  safety — this  judgment  has  been 
developed  by  years  of  practice — he  is  ap- 
proaching a  curve — say,  g  degrees,  at 
about  50  miles  an  hour,  he  feels  assured 
that  it  would  be  criminal  carelessness  to 
allow  the  train  to  enter  it  at  that  ve- 
locity and  assume  the  third  risk  in  ten 
of  coming  out  at  the  other  end  in  safety. 
His  better  judgment — the  golden  fruit 
of  experience — tells  him  to  apply  the  air 
brake  with  the  necessary  reduction  while 
the  engine  and  train  is  yet  on  the  tan- 
gent, thereby  reducing  the  speed  to  a 
■safe  limit  and  just  as  the  engine  enters 
the   point   of  the  curve  he   releases   his 


brake,  and  if  tlie  curve  is  a  long  one 
and  the  engine  is  liable  to  pick  up  the 
speed  of  the  train  to  the  danger  limit 
again  he  laps  the  valve  and  as  the  en- 
gine and  train  is  about  to  come  out  on 
the  tangent  he  draws  off  7  or  8  lbs.,  just 
enough  to  prevent  the  disagreeable  side 
lurch  that  is  always  encountered  when 
a  train  leaves  a  curve  for  a  straight  line. 
The  brake  is  then  released  and  the  sys- 
tem pumped  up,  so  as  to  be  ready  for 
the  next  kink  in  the  line.  It  is  not  nec- 
essary to  close  the  throttle  in  this  trans- 
action, nor  does  the  up-to-date  engineer 
do  so,  he  allows  the  engine  to  continue 
using  steam,  as  though  it  was  his  inten- 
tion to  go  somewhere. 


in  addition  to  the  side  lurch  the  train 
is  badly  smoked,  causing  perhaps  an- 
noyance to  the  passengers.  The  comfort 
and  convenience  of  the  passengers  should 
always  be  kept  in  mind  by  the  engine 
crew.  The  engineer  should  endeavor  to 
keep  the  train  running  as  smoothly  as 
he  can,  and  the  fireman  should  be  on  the 
alert  and  avoid  smoking  the  train  at 
the  necessary  shutting  of?  places.  The 
passengers  will  make  complimentary  re- 
marks about  the  smooth  and  clean  ride 
they  enjoyed  while  a  passenger  on  your 
train,  the  road  gets  a  reputation  that  is 
appreciated  by  all,  and  about  as  good  a 
thing  as  any  in  connection  with  the  whole 
affair,  the  employers  arc  not  grieved  that 


VICTORI.\     JUBILEE     BRIDGE     OVER     THE     ST.    LAWRENCE      RIVER     ON 
TRUNK     SYSTEM     AT     MONTRE.-VL. 


THE     GRAND 


We  have  noticed  that  some  engineers 
on  approaching  a  curve  (if  it  was  sharp 
enough  to  cause  him  a  little  uneasiness 
as  to  safety  in  getting  round  it)  close 
oflf  the  throttle  and  allow  the  train  to 
drift  intoandaroundthe  curve — perhaps 
the  fireman  had  just  finished  putting  in 
a  fire  of  "green"  coal — the  smoke  settles 
down  and  works  its  way  into  the  coaches 
among  the  passengers  and  is  termed  by 
them  a  nuisance  that  should  not  be  toler- 
ated. However,  even  though  the  throt- 
tle has  been  closed,  as  just  mentioned, 
its  object  has  not  been  obtained,  it  was 
the  evident  intention  of  the  engineer  to 
avoid  a  disagreeable  side  lurch.  But  in 
this  he  is  laboring  under  a  false  im- 
pression. It  should  be  plain  to  him  that 
the  speed  of  the  train  has  not  been  suffi- 
ciently reduced  to  accomplish  this,  and 


they  have  you  on  the  list  as  competent 
employees — your  careful  attention  to  duty 
— your  intelligence  and  ability  will  in  due 
course  merit  ample  reward. 

To  go  a  little  further  with  this  subject 
in  order  to  be  perfectly  plain.  I  have  no 
hesitancy  in  offering  the  following  rec- 
ommendations. The  writer  has  had  the 
advantage  of  several  years  of  experience 
handling  a  heavy  modern  passenger  en- 
gine drawing  a  heavy  train  on  a  curvey 
road.  They  are,  however,  opinions,  and 
opinions  are  similar  to  behefs,  they  prove 
nothing  except  the  honesty  of  those  hold- 
ing them  and  the  good  results  accruing 
therefrom. 

I  have  found  it  an  extremely  safe  prac- 
tice when  the  train  was  running  at  a 
high  rate  of  speed  that  if  the  curvature 
was   heaNy  and  the  brake   applied  with 
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sufficient  force  while  the  train  was  yet 
on  the  tangent,  to  bring  it  to  a  safe  rate 
of  speed  and  released  just  as  the  engine 
was  about  to  enter  the  curve,  and  if  the 
curve  was  a  long  one  and  the  speed  in- 
creased to  what  might  be  considered 
hazardous,  the  brake  valve  brought  to 
the  lap  position  and  allowed  to  remain 
there  until  the  engine  was  about  to  come 
out  onto  the  tangent,  when  a  sufficient 
reduction  would  again  be  made  to  pre- 
vent a  heavy  side  lurch,  this  point  passed, 
the  brake  is  released,  the  valve  placed 
in  running  position  and  the  system 
pumped  up  and  made  ready  for  the  next 
requirement,  etc.  This  practice  was  the 
most  productive  of  smooth  riding,  the 
abatement  of  the  smoke  nuisance — the 
throttle  being  kept  open — and  reduced  to 
a  minimum  the  possibilities  of  derail- 
men. 

On  the  other  hand,  it  is  considered 
dangerous  practice  to  allow  a  fast  mov- 
ing passenger  or  express  train  to  enter 
a  curve  and  not  reduce  the  speed  until 
the  engine  begins  to  roll  and  sway,  when 
in  all  probabilities  the  brakes  will  be  ap- 
plied many  and  ofttimes  very  heavily,  in 
order  to  have  her  "right  herself."  This 
practice  is  doubly  dangerous,  due  to  the 
fact  that  when  a  brake  is  applied  heavily 
additional  weight  is  thereby  thrown 
against  the  rails,  the  engine  truck-driv- 
ers and  coach  trucks  are  held  more 
rigidly  in  the  graps  of  the  tightly  applied 
brake  and  are  not  free  to  adjust  them- 
selves to  the  curvature.  The  dangerous 
features  are  more  highly  developed  in  the 
engine  than  in  any  of  the  rest  of  the 
train,  due  to  brake  hangers  being  sus- 
pended from  the  engine  frame  rendering 
them  very  rigid.  This  is  a  point  that 
should  always  be  borne  in  mind  by  the 
engineer. 

Another  important  point  to  be  kept  in 
mind  by  the  engineer  is  whether  his  en- 
gine is  provided  with  a  rigid  trailing 
truck  or  a  radial  swing  truck.  The  former 
wears  lateral  motion  in  them  and  when 
it  is  plentiful  the  engine  sways  from  side 
to  side,  rounding  a  curve  at  a  high  rate 
of  speed,  and  if  the  speed  is  not  kept 
in  check  either  the  engine  truck  or  the 
trailing  truck  is  liable  to  be  swung  from 
the  rails  and  a  catastrophe  may  be  the 
result.  In  this  will  be  found  another 
good  reason  why  speed  should  be  re- 
duced before  entering  the  curve.  It  is  a 
duty  devolving  upon  the  locomotive  en- 
gineer to  adopt  every  precaution  for  the 
safety  of  his  engine  and  train,  his  own 
life  and  the  lives  of  the  traveling  public. 
Bradford,  Pa.  J^S-   Spellen. 


who  runs  a  locomotive.  He  is  most  em- 
phatically an  engineer,  first  and  last. 

There  are  many  in  this  world  to-day 
occupying  railroad  and  other  positions 
that  would  wish  and  do  decry  vocations 
that  they  themselves  could  not  or  would 
not  attempt  to  fill.  There  are  also  many 
afflicted  with  the  disease  of  anglophobia, 
making  them  anglonianiacs — engine 
driver  is  one  of  the  signs. 

Is  a  marine  engineer  or  stationary  en- 
gineer a  marine  engine  driver  or  runner, 
a  stationary  engine  driver  or  runner,  or 
do  these  self-appointed  philologists  ex- 
empt that  branch  of  the  profession? 

There  is  a  certain  class  ready  to  cry 
down  any  and  everything  that  tends  to 
give  one  a  standing  among  his  or  her 
fellowmen  and  women. 

One  of  many  regrets  is  the  tend- 
ency of  railroad  managers  not  to  pro- 
mote locomotive  engineers  to  positions 
in  the  operating  department  so  much  as 
those  in  other  departments. 

I  refer  to  promotion  to  trainmaster 
and  up  the  line. 

I  may  be  wrong  about  this,  but  in  my 
limited  area  for  information  it  seems  as 
if  locomotive  engineers  did  not  get  into 
the  operating  department  very  often 
compared  to  others. 

One  word  more,  as  the  minister  says — 
I  wish  to  express  my  gratification  at 
your  starting  a  correspondence  course 
or  school.  If  the  readers  will  take  mter- 
est  enough  to  follow  it  up  the  results 
will  be  most  beneficial. 

Gtenns  Ferry,  Idaho.        ' 


Engineer   and   Engine   Driver. 
Editor: 

Your  remarks  anent  Engineer  and  En- 
gine  Driver. 

There  is  no  question  but  that  I  am 
one  of  many  who  thoroughly  agree  with 
you  as  to  the  proper  name  for  the  man 


Train   Resistances. 
Editor: 

"What  is  the  tractive  power  of  a 
locomotive,  and  how  is  it  calculated?" 
have  been  asked  and  answered  so  fre- 
quently in  the  columns  of  your  paper 
that  one  is  led  to  imagine  that  this 
problem  is  the  Shibboleth  of  the  loco- 
motive engineer.  And  yet  when  this 
problem  is  once  solved  for  any  given 
locomotive,  the  tractive  power  so  ob- 
tained remains  a  fixed  quantity  as  ap- 
plied to  that  engine,  or  at  most  varies 
only  with  the  steam  pressure. 

There  is  another  problem,  however, 
to  which  scarcely  any  reference  is 
made,  and  which  is,  it  appears  to  me, 
of  almost  greater  importance,  and  that 
is  the  question  of  train  resistances. 
These  resistances,  which  must  be  over- 
come, are  mainly  three,  namely,  hauling 
at  a  given  required  speed,  the  load  to 
be  hauled  and  the  grades  to  be  as- 
cended. In  solving  the  problem  of  train 
resistance  it  is  therefore  necessary  to 
ascertain  the  force  required  to  move  a 
train  under  these  three  conditions, 
and  this  must  be  frequently  done  in 
order  to  judge  whether  engine  No.  So- 
and-So  can  do  the  work  or  not,  as  this 
force,  or  the  sum  of  these  resistances 
must   not   on   any   account   exceed   the 


eflfective  draw  bar  puil  of  the  engine  se- 
lected for  the  job.  It  will  thus  be  seet> 
that  there  is  a  very  close  connection 
between  locomotive  tractive  power  and 
train  resistance,  and  it  would  seem  as^ 
though  the  latter  problem  would  have 
to  be  solved  very  much  oftener  than 
the  former  one. 

The  calculations  required  for  ascer- 
taining the  draw  bar  pull  of  an  engine 
have  been  set  before  your  readers  so 
frequently  that  I  will  not  repeat  them. 
The  formula  by  means  of  which  the- 
train  resistances  are  ascertained  is  gen- 
erally the  following  one: 

where  2000  \     4 

R  =  total  resistance  in  tons, 
T  =  total  load  in  tons  of  2,000  pounds 
to  be  hauled,  including  the  loco- 
motive and  tender. 
v  =  speed  of  train  in  miles  per  hour, 
g  =  grade  in  feet  per  mile. 
Assuming  that  the  efTective  draw  bar 
pull  of  a  locomotive  and  the  train  re- 
sistances  to   be   overcome   are   equiva- 
lent,  we    obtain    by   inversion   of    the- 
above  formula  the  total  load  which   a 
locomotive    of    an    already    ascertained 
draw  bar  pull   can   haul   at  a  given   re- 
quired   speed    and    up    a    given    grade, 
thus. 


+  o.38g) 


T= 


2000  R 


(V+«)-,o.38. 

in  which  R  is  the  known  effective  draw 
bar  pull  of  any  given  engine  in  tons. 

Of  course  it  would  not  be  wise  to 
select  for  any  given  run  an  engine  whose 
draw  bar  pull  is  the  equivalent  of  the 
train  resistances  enumerated;  some  mar- 
gin must  be  allowed  for  to  provide 
against  contingencies  and  the  unexpect- 
ed. Experience  and  good  judgment  will 
suggest  what  is  proper. 

The  resistances  above  named  are,  as 
I  have  stated,  the  main  ones  encounter- 
ed; others  which  have  more  or  less  effect 
are  curves,  wind  force,  condition  of  track, 
etc.,  which  will  be  covered  by  the  mar- 
gin of  allowance  above  named. 

Example. — Required  to  find  the  total  re- 
sistance,   the    load    being   400   tons,    the 
speed  so  miles  an  hour,  and  the  steepest 
grade  50  ft.  per  mile. 
400  /  50  ■ 


Resistance - 


0/50-1-0  \ 

(  -  +  50X0-38) 

2000\  4  T^   3       ^      O     / 


=   5"(m.5  -t-  19)=^ 


33J 
5 

=  6.7  tons  total  resistance. 
Example. — How  many  tons  can  be 
hauled  by  an  engine  whose  known  ef- 
fective draw  bar  pull  is  12  tons  (24,000 
pounds),  the  speed  to  be  40  miles  and 
the  steepest  grade   100  ft.? 

2000  X  1 2 
Total  load  : 


(-f«)+(rooXo.38) 


4 
24000 

=  124-38 


Z4000 

To~ 


=:  480   tons,  including    engine 
and  tender. 
A  slight  inspection  of  the  above   will 
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at  once  show  how  often  tlic  solution  of 
similar  problems  may  be  required. 

The  simplest  way  of  solving  all  these 
problems  (tractive  power  and  train  re- 
sistance) and  one  which  requires  neither 
paper  nor  pencil,  and  yet  is  thoroughly 
accurate,  is  l)y  means  of  the  two  handy 
Cox  computers  put  on  the  market  by 
your  publishers.  I  have  found  them  very 
useful,  simple  and  reliable,  and  consider 
that  they  should  be  used  together,  aa 
the  problems  they  solve  are  so  closely 
related  to  each  other.  Nemo. 


apply   another   one.     The   Erie   Railway 
have    used    this    style    liner    for    several 
years,  obtaining  very  satisfactory  results. 
E.  O.  Palmer. 
Bloomington,  III. 


Cleaning   Glasses  for  BuUseye   Lubri- 
cator. 

Editor: 

The  cleaning  and  making  fit  for  serv- 
ice again  of  Bullseye  Lubricator 
Glasses  has  been  a  problem  to  contend 
with  since  the  introduction  of  this  style 
of  lubricator.  I  give  below  a  descrip- 
tion of  the  method  which  has  and  will 
prove  successful  in  overcoming  this  im- 
pediment to  proper  repairs. 

The  face  of  the  glass  (not  the  whole 
glass)  to  be  cleaned  should  be  dipped 
and  held  for  about  two  minutes,  in  a  so- 
lution of  hydrofluoric  acid  and  water, 
equal  parts,  then  rinsed  off  and  ground 
on  fine  grindstone,  holding  face  of  glass 
squarely  against  stone  until  a  perfectly 
level  surface  is  obtained,  then  the  glass 
should  be  buffed  on  smooth  emery  or 
crocus  buffer. 

This  operation  will  again  make  the 
glass  as  clear  as  one  which  has  never 
been  in  service.  Should  a  higher  polish 
be  desired,  the  face  of  the  glass  can  be 
rubbed  With  a  small  amount  of  jewel- 
ers' rouge.  E.  A.  Palmer. 

Bloomington,  III. 


Observations    on    the    Locomotive 
Front-End. 

Editor: 

The  most  accurate,  reliable  and  com- 
prehensive data  on  the  form,  density  and 
efficiency  of  the  exhaust  jet  is  contained 
in  the  1896  report  of  a  committee  of  the 
American  Railway  Master  Mechanics' 
Association,  under  the  chairmanship  of 
Robert  Quayle,  of  the  Chicago  &  North- 
western Ry.  The  matter  in  this  letter 
referring  to  the  exhaust  jet,  especially  the 
measurements  of  vacuum  and  pressure  in 
stack  and  front-end,  is  largely  based  on 
that  report. 

The  cross-sectional  form  of  the  ex- 
haust jet  is  influenced  by  the  form  and 
dimensions  of  the  channel  surrounding  it, 
even  though  not  in  actual  contact.  It 
is  supposed  that,  in  the  stack,  the  vacu- 
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ENGINE     TRUCK     HUB    LINER. 


Engine  Truck  Hub  Liner. 

This  sketch  illustrates  an  economical 
and  efliicient  engine  truck  hub  liner — one 
which  will  give  longer  and  better  service 
than  the  babbit  liner  and  one  much 
cheaper  to  apply  and  maintain  than  the 
brass  liner  poured  into  the  hub  of  the 
wheel. 

It  is  of  cast  brass  one-half  inch  thick 
with  shape  to  correspond  with  shape  of 
face  of  box.  At  the  lower  ends  a  lug 
or  projection  ^  in.  thick  is  cast,  which 
sets  into  a  slotted  depression  of  box  to 
assist  in  holding  liner  in  position.  Two 
^  in.  countersunk  head  screws  about  one 
and  one-half  ins.  long  over  all  complete 
the  fastening.  The  heads  of  screws  are 
made  small  enough  to  allow  them  to  sink 
into  liner  about  %  in.  below  its  surface. 
If  there  is  any  doubt  about  the  screws 
remaining  tight,  a  center  punch  mark 
in  two  or  three  places  around  edge  of 
head  will  keep  them  from  turning. 

About  80,000  to  120,000  miles  can  be 
had  by  the  use  of  this  liner  and  still 
leave  face  of  box  in  suitable  condition  to 


um  around  the  column  of  the  exhaust 
tends  to  compact  it  and  thus  prevent  con- 
tact with  the  stack  until  it  reaches  near- 
ly to  the  top  of  the  stack.  Whether 
this  is  true  or  not,  personal  experiments 
indicate  that  when  the  surrounding  chan- 
nel is  within  a  certain  distance  of  a  col- 
umn of  steam  issuing  from  a  nozzle,  the 
jet  is  apparently  attracted  to  and  comes 
in  actual  contact  with  the  enclosing  chan- 
nel. Accurate  tests  made  by  the  Mas- 
ter Mechanics'  Association  committee 
show  beyond  question  that  the  exhaust 
jet  does  not.  and  preferably  should  not, 
fill  the  stack  at  or  near  its  base,  but  that 
it  comes  in  contact  with  the  stack  only 
quite  near  the  top.  The  foregoing  facts 
should  be  remembered  in  connection  with 
calculating  the  diameter  of  petticoat 
pipes.  The  plan  of  the  angle  of  the  ex- 
haust jet  is  not  like  an  inverted  frustrum 
with  sides  of  straight  lines,  as  is  com- 
monly supposed.  Its  form,  between  the 
nozzle  and  its  point  of  contact  with  the 
stack,  is  represented  by  two  slightly  con- 
cave curved  lines.    It  is  in  actual  contact 


with  the  stack  only  about   10  ins.   or   12 
ins. 

Vacuum  gauges  (measured  in  inches  of 
water)  show  that  the  vacuum  between 
the  wall  of  the  stack  and  the  column  of 
the  exhaust  jet,  at  a  point  %  01  the  length 
of  the  stack  from  its  top,  is  1.50,  mid- 
way of  its  length  it  is  2.52,  and  at  about 
17  ins.  from  its  base  it  is  ,3.61.  At  a 
point  midway  between  the  smoke  box  cir- 
cumference and  the  nozzle,  on  a  line  with 
the  center  of  the  arch,  the  vacuum  is 
2.54  ins. 

The  pressures  in  the  center  of  the  ex- 
haust jet  are  at  about  12  ins.  above  the 
nozzle  59.3,  24  ins.  above  the  nozzle  446, 
and  about  16  ins.  below  the  top  of  the 
arch  28.3.  The  gauge  also  showed  that 
the  pressure  diminished  rapidly  as  it  was 
moved  from  the  center  toward  the  cir- 
cumference of  the  jet,  varying  in  velocity 
from  576  to  292  ft.  per  second.  Increas- 
ing the  number  of  pounds  of  steam  ex- 
hausted per  unit  of  time,  or  increasing 
the  boiler  pressure,  increases  the  velocity 
and  diminishes  the  spread  of  the  jet, 
resulting  in  increasing  the  vacuum. 

The  direction  of  the  pases  in  every  part 
of  the  smoke  box  and  stack  is  from  the 
nozzle  tip  up  toward  the  exhaust  jet.  and 
not  directly  toward  the  stack.  The  smoke 
box  gases  and  sparks  are  slightly  en- 
folded within,  but  largely  entrained  by 
the  jet.  The  induced  action  of  the  jet 
is  greatest  and  the  intermixing  or  en- 
folding action  least  at  the  nozzle.  It  is 
believed  that  as  the  mixing  action  is  in- 
creased, the  induced  action  is  diminished, 
with  no  resulting  gain,  and  that,  there- 
fore, the  more  compact  the  jet  the  high- 
er will  be  its  net  efficiency. 

It  is  claimed  that  the  eflFiciency  of  the 
jet  is  unchanged,  providing  the  weight 
of  steam  exhausted  per  unit  of  time  is 
equal,  whether  the  engine  is  working  at 
long  cut-off  with  heavy  impulses  of  the 
exhaust  at  long  intervals  or  working  at 
short  cut-off  with  quicker  or  lighter  im- 
pulses at  shorter  intervals.  The  nozzle 
diameter  should  be  as  great  as  affecting 
conditions  will  permit. 

Increasing  the  rate  of  combustion  by 
undue  contraction  of  the  nozzle  or  grate 
area  results  in  considerable  decrease  in 
evaporation  per  pound  of  coal.  This  is 
due  to  backpressure  in  the  cylinders  and 
to  excessive  spark  losses  and  incomplete 
combustion  of  the  gases  in  the  fire  box. 
Increasing  the  rate  of  combustion  per 
sq.  ft.  of  grate  surface  per  hour  from 
61.4  to  240.8  lbs.,  decreased  the  evapora- 
tive eflSciency  19.2  per  cent,  and  in- 
creased the  pounds  of  sparks  per  hour 
from  46  to  160  lbs. 

There  is  doubt  as  to  whether  a  splitter 
in  the  nozzle  is  of  any  benefit  under  any 
possible  conditions.  However,  apparently 
good  results  have  been  obtained  by  en- 
larging a  nozzle  equal  to  the  cross-sec- 
tional area  of  a  ^  in.  or  f^  in.  splitter, 
when  such  splitter  was  placed  in  the  top 
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of  the  nozzle  at  right  angle  to  the  parti- 
tion in  the  exhaust  stand.  Any  possible 
advantage  of  such  a  bridge  would  be  its 
effectiveness  in  overcoming  the  form  of 
the  exhaust  (in  an  exaggerated  form  rep- 
resented by  the  shape  of  a  figure  8),  due 
to  the  action  of  the  engine  in  exhausting 
somewhat  from  side  to  side  instead  of 
exactly  vertical,  this  being  due  to  the  de- 
flecting influence  of  the  exhaust  stand 
partition  and  the  angle  of  the  nozzle. 

The  most  efficient  form  of  exhaust  noz- 
zle is  the  single  one,  with  its  interior 
in  the  form  of  a  frustrum  of  a  cone, 
ending  at  the  top  end  with  a  parallel 
cylinder  2  ins.  long.  The  distance  from 
the  nozzle  to  choke  of  a  14  in.  stack,  52 
ins.  long,  on  a  58  in.  front-end,  should 
not  exceed  50  ins.  or  be  less  than  40 
ins.  for  maximum  efficiency.  The  dis- 
tance from  nozzle  to  top  of  smoke  arch 
with  a  14  in.  straight  stack,  52  ins.  long, 
should  not  be  less  than  23  ins.  nor  great- 
er than  38  ins.  The  distance  from  noz- 
zle to  top  of  arch  with  a  16  in.  straight 
stack,  52  ins.  long,  should  not  be  less 


The  Baggage  Smasher's  Art  Exposed. 

A  very  cleverly  devised  moving  picture 
lately  had  quite  a  run  at  each  of  Mr. 
F.  F.  Proctor's  four  New  York  theaters. 
It  was  called  "the  history  of  a  trunk." 
The  opening  scene  showed  a  young  lady 
packing  her  "Saratoga"  for  a  trip  to  a 
fashionable  seaside  resort.  She  was 
visited  by  her  lover  just  as  she  was 
about  to  close  the  lid,  then  the  step  of 
her  irate  parent  was  heard  on  the  stair. 
The  young  man  overtaken  with  conster- 
nation jumped  into  the  trunk,  squash- 
ing everything  in  it.  The  young  lady 
hastily  closed  the  lid  and  locked  it  up. 
The  irate  parent,  annoyed  at  his 
daughter's  delay,  ordered  the  trunk  to 
be  taken  out  by  two  men  who,  on  feeling 
its  weight,  demanded  more  pay. 

The  next  scene  showed  the  trunk  slid 
down  the  stairs,  flung  on  an  express 
wagon    and    driven    off    to    the    station. 


Tuper  should  he 
^'pei-  foot 


s  of  Jg  holes  in  upper  section  of  diaphnigm 

FORT     SMITH     &     WESTERN     FRONT     END. 
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than  28  ins.,  nor  greater  than  38  ins. 
The  distance  between  nozzle  and  choke 
of  stack  should  be  slightly  increased  for 
the  highest  steam  pressures. 

The  cross-sectional  area  of  choke  in 
each  side  of  exhaust  stands  (when 
choked  at  all)  should  at  least  equal  the 
area  of  the  largest  nozzle  that  may  be 
applied.  Bulged  or  pear-shaped  stands 
are  objectionable  on  account  of  inter- 
fering with  the  free  passage  of  the  gases 
from  under  the  diaphragm  damper. 
Stands  should  be  not  less  than  19  ins. 
high.  They  should  have  a  partition  in 
them  to  prevent  the  exhaust  from  one 
side  effecting  back  pressure  in  the  other 
side  of  the  engine,  but  such  partition 
should  not  be  less  than  8  ins.,  nor  more 
than  12  ins.  high,  and  it  should  not  ex- 
tend a  greater  height  than  to  a  point  10 
ins.  from  the  top  of  the  stand. 

K.  P.  Alexander, 
M.  M.,  Ft.  S.  &  W.  Rd. 

Ft.  Smith,  Ark. 


Here  it  is  thrown  to  the  ground  and 
dragged  to  the  platform.  In  a  moment 
the  train  comes  in.  The  luckless  trunk 
is  hoisted  up  on  end  and  shoved 
"aboard."  When  the  train  arrives  at 
destination  (the  train  photographs,  we 
may  say,  are  excellent)  the  trunk  is 
thrown  out,  not  lifted  down,  oh  no!  and 
while  below  the  baggage  car  door  it  is 
used  as  a  cushion  for  other  and  even 
heavier  trunks  to  fall  upon  it  as  the  car 
is  unloaded.  Here^  therefore,  the  bag- 
gage  smasher's   art  is   exposed. 

The  trunk  is  ne.xt  seen  on  an  express 
wagon  which  is  soon  passed  by  another 
wagon  owned  by  the  same  company. 
Some  dispute  about  the  trunk  ensues 
among  the  drivers  as  it  appears  to  be  on 
the  wrong  wagon.  It  is,  therefore, 
thrown  off,  not  lilted  down,  mind  you, 
and  an  endeavor  to  get  it  up  to  the  top 
of  a  huge  pile  of  trunks  on  the  other 
wagon  results  in  one  or  two  falls  after 
which   it   disappears   around   the   corner. 


When  opened  up,  as  it  is  in  the  last 
scene,  the  head  of  a  disconsolate  young 
man  with  disheveled  hair,  a  black  eye, 
a  damaged  nose  and  a  general  expres- 
sion of  "have-I-been-through-the-whirl- 
pool-rapids?"  is  shown  to  the  delighted 
audience.  The  picture  is  lots  of  fun. 
The  films  were  made  on  one  of  our 
large  railways  near  this  city  by  Paley 
and  Steiner,  of  New  York. 


The  fire  department  of  the  town  of 
Clyde,  N.  Y.,  have  a  novel  way  of  letting 
people  know  when  a  fire  is  raging.  In- 
stead of  ringing  a  bell,  the  necessary 
sound  for  giving  the  alarm  is  made  by 
striking  a  locomotive  driving  wheel  tire. 
The  tire  is  hung  where  it  can  be  easily 
reached  by  any  one  desiring  to  call  out 
the  volunteer  brigade.  When  struck  it 
gives  forth  a  very  penetrating  sound, 
like  a  huge  gong.  The  tire  is  about  6  ft. 
in  diameter,  and  weighs  680  lbs.  The 
sound  carries  easily  two  miles,  and  means 
fire  every  time,  as  it  cannot  be  mistaken 
for  the  sound  of  a  bell. 


The  American  Steel  Foundries  have 
been  awarded  a  contract  by  the  Norfolk 
&  Western  Railway  Company  for  body 
and  truck  bolsters  for  4,000  cars  of  dif- 
ferent designs  and  capacities.  These 
cars  will  be  manufactured  at  the  Roan- 
oke shops  of  the  railroad  company,  and 
by  the  various  car  builders.  The  bolst- 
ers for  all  of  these  cars  will  be  made 
entirely  of  cast  steel.  Another  large  or- 
der has  been  received  for  cast  steel  body 
and  truck  bolsters  for  2,000  Detroit 
Southern  Railroad  Company's  cars. 
These  cars  will  consist  of  1,800  forty-ton 
gondolas,  and  200  thirty-ton  flat  cars. 


The  Small  Motor. 

The  small  electric  motor  is  becoming 
very  popular.  It  not  only  has  a  field  for 
itself  in  the  railway  repair  and  other 
shops,  but  it  lends  itself  readily  to  tem- 
porary work  such  as  the  demonstrating 
of  mechanical  operations. 

At  all  kinds  of  exhibitions  such  as  that 
recently  held  in  Washington  in  connec- 
tion with  the  International  Railway  Con- 
gress, and  at  our  Master  Mechanics'  and 
Master  Car  Builders'  Association,  the 
small  motor  is  becoming  more  and  more 
in  evidence.  It  is  easily  applied,  it  can 
be  set  up  on  a  shelf,  or  under  a  table  or 
in  any  suitable  position  and  with  the  aid 
of  a  short  belt  can  be  made  to  operate 
machinery,  and,  as  we  said  before,  dem- 
onstrate the  action  of  any  piece  of  mech- 
anism. 

The  motor  is  compact  and  can  be 
switched  on  and  off  in  the  shortest  pos- 
sible space  of  time,  and  when  its  tempor- 
ary work  is  over  it  can  be  easily  packed 
up  and  taken  to  new  fields  of  activity. 
Verily  the  small  motor  has  great  possi- 
bilities. 
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New  Passenger  Car  Lighting  System. 

While  impnrtant  improvements  have 
been  made  in  the  devices  for  illuminating 
passenger  cars  during  the  past  few  years, 
there  is  a  demand  for  more  liglit,  under 
economical  conditions.  The  Pintsch  Com- 
pany has,  after  two  years  experimenting, 
placed  in  service  a  lamp  of  special  de- 
sign which  brings  into  use  a  mantle  of 
unique  and  original  form  or  shape.  This 
mantle   is   of  an   inverted   type   about   i 


The  results  obtained  may  be  appreciated 
when  it  is  stated  that  the  illumination 
given  is  33  candles  per  foot  of  Pintsch 
gas  used,  or  an  efficiency  of  about  three 
times  that  given  by  the  present  standard 
Pintsch  lamp  for  the  same  consumption 
of  gas.  Actual  service  tests  indicate  the 
life  of  the  mantle  to  be  at  least  three 
months.  The  ease  of  renewing  the  man- 
tles, the  smokeless  flame  and  the  cleanli- 
ness of  the   whole  arrangement  arc  part 


CEILING     OF     MODERN     R.\IL\V.\Y     C.\R     WITH     MODERN     LIGHTING     SYSTEM. 


in.  in  diameter  and  is  so  arranged  as  to 
provide  a  suitable  jet.  The  lamps  are 
shown  in  our  illustration  as  applied  to 
a  Pullman  sleeping  car  and  the  mantles 
used  give  a  soft  white  light,  as  they  are 
inside  of  globes.  The  mantle  and  globe 
being  fixed  together,  are  fastened  to  the 
lamp  proper  by  means  of  a  screw  socket 
and  can  be  placed  as  readily  as  an  in- 
candescent lamp  can  be. 


of  the  advantages  which  are  secured. 
Whatever  there  is  of  simplicity,  efficiency 
and  economy  in  the  Pintsch  system,  are 
still  retained  when  using  this  light.  In 
cases  where  it  is  decided  to  adopt  the 
new  light  an  important  saving  would  be 
made,  because  the  lighting  equipment 
where  now  used  is  still  available,  with 
small  additional  cost  for  renewing  the 
lamp  fixtures. 


The  working  parts  of  the  lamp  are 
simple  and  compact,  and  the  ornamen- 
tal features  are  not  thereby  limited  and, 
as  the  illustration  shows,  the  lamp  can 
be  made  to  enter  largely  into  the  decora- 
tive scheme  of  the  car. 

The  extension  of  \Me  Pintsch  Com- 
pany's supply  stations  during  the  last 
year  makes  the  gas  available  in  all  parts 
of  the  United  States,  Canada  and  Mexi- 
co, and  at  places  where  only  a  small 
supply  is  required,  the  policy  of  this 
company  is  to  furnish  transport  holders 
to  be  placed  on  flat  cars,  running  to  the 
gas  plants  for  charging. 


How  They  Tried  to  Punish  the  Railway. 

Railroad  companies  frequently  have 
occasion  to  reflect  in  their  dealings  with 
the  law  and  more  especially  with  poli- 
ticians that  it  makes  the  greatest  diflfer- 
ence  as  to  whose  ox  is  gored.  A  case 
in  point  comes  from  Augusta,  Ga.  As 
everybody  familiar  with  American  geog- 
raphy knows,  Augusta  is  situated  upon 
the  Savannah  river,  a  fine  stream  with 
navigation  possibilities  that  are  not  fully 
realized.  About  a  year  ago  some  enter- 
|)rising  citizens  of  Augusta  came  to  the 
conclusion  that  the  navigation  of  the 
Savannah  was  obstructed  by  the  South- 
ern Railway  bridge  near  the  city  having 
no  draw.  These  enterprising  citizens, 
Iieaded  by  the  mayor,  set  their  political 
powers  in  action  to  enlist  the  influence  of 
Senator  Bacon  and  other  Georgia  states- 
men to  use  their  influence  with  the  Gov- 
ernment to  compel  the  Southern  Railway 
Company  to  put  a  draw  in  their  bridge. 
.All  went  smoothly  for  the  citizens  of 
.Augusta,  and  the  Government  engineer 
having  made  a  report  that  the  railway 
bridge  obstructed  navigation,  an  order 
was  issued  requiring  the  owners  to  make 
the  change  demanded. 

General  satisfaction  reigned  for  a  few 
weeks  in  the  city  of  Aug^usta,  for  their  en- 
terprising public  men  had  "put  the  rail- 
way company  in  a  hole,"  as  they  ex- 
pressed it,  in  revenge  for  a  refusal  to  put 
in  expensive  sidings  that  friends  of  the 
Augusta  statesmen  wanted.  But  it  is  al- 
ways dangerous  to  let  loose  the  Govern- 
ment investigation  demons.  The  engi- 
neer continued  examining  the  navigation 
possibilities  of  the  Savannah  river  and 
he  found  that  it  was  obstructed  by  two 
bridges  belonging  to  the  city  of  Augusta 
that  had  not  been  provided  with  draws, 
and  a  supplementary  report  moved  the 
War  Department  to  order  the  city 
bridges  to  have  draws  put  in  at  once. 

When  an  estimate  of  the  cost  of  chang- 
ing the  two  bridges  was  made  it  was 
found  that  the  people  of  Augusta  would 
be  taxed  $60,000  to  have  the  improve- 
ment made  which  they  did  not  want.  The 
high  spirited  mayor  and  the  illustrious 
Senator  Bacon  with  his  political  hench- 
men are  striving  as  hard  to  have  the  or- 
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der  to  change  the  bridges  withdrawn  as 
they  were  to  have  it  issued. 

Nemesis  may.  however,  come  upon  the 
taxpayers  in  spite  of  the  efforts  to  re- 
pudiate   their   demands    for    a    draw    on 


ber,  moulded  into  steel  disks  which  are 
united  by  means  of  thimbles  to  form  a 
truss,  intended  to  carry  the  bulk  of 
weight,  while  the  rubber  serves  the 
two-fold    purpose    of   killing   all    sound 


TOMASSEK-S.\MPERS     NOISELESS    WHEEL     TRUCK. 

the  railway  bridge.     People  higher  up  the      and    substantially    increasing    the    trac- 

river  have  learned  about  their  rights  in      tion  of  the  wheel. 

the  maintenance  of  unobstructed  naviga-  The    rubber    portion    of      the      wheel 


Modifications  of  these  tires  are  being 
constructed  for  heavy  motor  trucks, 
and  they  promise  to  make  a  wheel  that 
combines  durability  and  absence  of 
noise. 

These  trucks  vary  slightly  from  the 
Peckham  standard  dimensions,  owing  to 
the  method  of  brake  apparatus  and  brake 
shoe  application  to  the  wheels  at  a  point 
other  than  customary,  to  wit:  The  wheel 
treads  consisting  practically  of  rubber, 
the  braking  surface,  attached  on  the  out- 
er surface  of  the  wheels,  necessitates  an 
increase  of  truck  frame  in  width  of  2 
inches.  The  distance  to  center  to  center 
is  6  ft.  8  ins.  (the  Peckham  standard 
being  6  ft.  6  ins.). 

The  truck  bolsters  are  M.  C.  B.  type, 
10  ins.  wide,  resting  on  two  sets  of  triple 
elliptic  springs  32  ins,  long.  3x7-16  in. 
stock,  and  five  plates  and  are  supported 
by  solid  links  3  x  %  in.  stock  with  Ij4 
cold  rolled  steel  bar  passing  through  the 
links  and  over  the  bolster  and  resting  in 
brackets  bolted  to   the   transoms. 

The  transoms  are  channel  irons  to  x  ^ 
X  3  in.  legs.  The  equalizing  bars  are 
double     5  X  I  in.     supporting     equalizing 


■  --moti:] 


TOMASSEK-SAMPERS     NOISELESS     WHEEL     TRUCK. 


tion  and  their  influence  may  prevent  the 
Secretary  of  War  from  recalling  the  or- 
der.   

Noiseless  Car  Wheels. 

A  pair  of  noiseless  car  wheel  trucks 
are  on  exhibition  in  New  York.  The 
wheels  are  made  after  the  Tomassek 
Sampers  patents  and  they  will  practi- 
cally end  the  awful  noise  that  our  cities 
suffer  from  through  the  hammering  of 
steel  tires  on  steel  rails.  The  annexed 
engravings  show  wheels  and  truck  . 

The  trucks  used  are  of  the  M.  C.  B. 
type,  known  to  the  trade  as  Peckham's 
extra  strong  high  speed  M.  C.  B.  No.  46 
and  vary  slightly  from  the  Peckham 
standard  dimensions. 

The  wheel  centers  are  of  cast  steel, 
with  independent  combination  tires. 

The  tires  consist  of  vulcanized  rub- 


tire,  being  of  slightly  greater  diam- 
eter than  the  steel  members  referred 
to,  is  compressed  on  the  rail  head  un- 
der weight  of  the  car,  thereby  eliminat- 
ing all  vibration  and  shocks  in  the  rail, 
as  well  as  in  the  wheel,  and  making 
skidding  and  slipping  of  the  wheels  an 
impossibility.  The  wheel  is  supplied 
with  independent  braking  surface,  cast 
on  spokes  of  the  wheel  center,  to 
which  brake-shoes  are  applied.  By 
thus  shifting  the  braking  from  the  face 
of  the  wheel  proper,  another  important 
point  is  gained  for  the  life  of  tires. 
The  wheel  completed,  is  of  scientific 
construction  and  bids  fair  to  increase 
the  mileage  made  by  all-steel  tires  in 
service  on  electric  and  steam  railways, 
saving  wear  to  rails  and  to  special 
track  construction  and  increasing  life 
of  motors  and  car  equipment. 


truck  springs  7  ins.  O.  D.  by  12  ins. 
free  height  by  ij/^  in.  round  stock  and 
inside  buffers.  Journal  box  pattern  No. 
T  856  for  454  x  8  in.  M.  C.  B.  journal, 
brass  and  wedge.  The  yoke  or  pedestal 
pattern  T  No.  1231  malleable  iron  ma- 
chined and  carefully  fitted  to  truck 
frames  and  journal  box.  Truck  top 
frames  4x1'/^  in.  soft  steel,  secured  at 
the  ends  by  angle  irons  4x6  ins.,  and 
the  corners  reinforced  with  gusset  plates 
as  well  as  at  the  transom  channels  at  the 
middle  of  top  frames  to  insure  the 
trucks  square  and  alignment.  Axles  are 
5  ins.  for  motor  bearings,  S'A  ins.  at 
gear  seats  and  are  key  seated;  each  axle 
is  fitted  for  G.  E.  66  B  motor  and  the 
trucks  provided  with  suspensions  for  the 
motors. 

Each  truck  is  fitted  with  truck  and  car 
body  swivel  or  center  plates,  and  double 
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roller  curve  side  bearings.  Both  sides  of 
each  truck  are  provided  with  brackets  on 
the  equalizer  bars  for  the  third  rail  col- 
lector shoe  beams,  and  collector  beams 
and  shoes  are  attached  to  one  truck 
complete.        . 

Compound  Freighter  for  the  Central 
Vermont. 
A  short  time  ago  the  Central  Vermont 
Railroad  bought  some  heavy  freight 
power  from  the  American  Locomotive 
Company  in  the  shape  of  several  com- 
pound 2-8-0  engines  of  the  Richmond 
type.  These  machines  were  built  in  the 
Schenectady  shops  of  that  company. 
•  The  cylinders  are  22j^  and  35x32  ins. 
and  the  driving  wheels  are  57  ins.  diame- 
ter. The  calculated  tractive  force  exert- 
ed with  210  lbs.  boiler  pressure  is  38,- 
200  lbs.  The  weight  of  the  whole  en- 
gine is  192,500  lbs.,  and  the  amount  car- 


These  flues  give  a  heating  surface  of 
2,757  sq.  ft.,  which,  added  to  that  of  the 
firebox,  viz.:  154.9  sq.  ft.,  brings  the  total, 
up  to  2,911.9  sq.  ft. 

The  fire  box  is  of  the  wide  type,  being 
6g%  ins.  long  and  75%  ins.  wide,  which 
gives  a  grate  area  of  50.62  sq.  ft.  Crown 
and  roof  sheets  are  both  level  and  there 
is  a  clear  water  and  steam  space  between 
them  of  about  23  ins.,  while  the  mud 
ring,  as  can  be  seen  in  our  illustration, 
slopes  at  a  considerable  angle  to  the 
front.  The  dome  is  30  ins.  in  diameter 
and  19  ins.  high. 

The  tender  is  of  the  usual  U-shaped 
style  and  the  capacity  of  the  tank  is  6,- 
000  gallons  of  water  and  14  tons  of  coal. 
It  has  a  very  high  coping  on  both  sides 
of  the  fuel  space.  The  tender  frame  is 
made  of  13  in.  steel  channels  and  the 
whole  is  carried  on  arch  bar  trucks.  The 
weight  of  the  engine  and  tender  is  about 


A   Bold   Bridegroom. 

It  was  on  a  corridor  train  going  South. 
Among  the  passengers  was  a  newly-m.ir- 
ricd  couple,  who  made  themselves  known 
to  such  an  extent  that  the  occupants  of 
the  carriage  commenced  whispering  and 
sniggering.  The  bride  and  groom  stood 
the  remarks  for  some  time,  but  finally 
the  latter,  who  was  a  man  of  tremendous 
size,  broke  out  in  the  following  language 
at  his  tormentors:  "Yes,  we're  married 
— just  married.  We  are  going  one  hun- 
dred and  sixty  miles  further,  and  I  am 
going  to  'spoon'  all  the  way.  If  you 
don't  like  it  you  can  get  out  and  walk. 
She's  my  violet  and  I'm  her  sheltering 
oak."  During  the  remainder  of  the  jour- 
ney they  were  left  in  peace. — S.  A.  Ry. 
Standard. 

A  Chinese  engine  driver,  running  a  big 
American  locomotive  and  running  it  well. 


HEAVY     CONSOLIDATION     ON     THE     CENTRAL    VERMONT. 


A.  Buchanan,  Jr.,  Superintendent  of  Motive  Power. 


American  Locomotive  Company,  Buildets. 


ried  on  the  drivers  is  167.500  lbs.  The 
leading  and  the  trailing  d'iving  wheels 
are  flanged,  while  the  main  driver  and 
No.  2  have  flat  tires. 

The  main  valves  on  each  side  are  of 
different  kinds.  The  low  pressure  cy- 
linder is  on  the  right  side  and  steam 
distribution  to  it  is  governed  by  an  Allen- 
Richardson  slide  valve,  while  the  high 
pressure  cylinder,  on  the  left  side,  has  a 
piston  valve.  The  valve  motion  is  in- 
direct, but  a  transmission  bar  passes  over 
the  axle  of  the  second  driver  from  a  link 
with  48  in.  radius.  The  main  rods  are 
of  I-section  and  each  is  10  ft.  9  ins.  long. 

The  boiler  is  of  the  extension  wagon 
top  type.  The  outside  diameter  of  the 
barrel  at  the  smoke  box  end  is  68J^^  ins., 
while  the  outside  diameter  of  the  dome 
course  is  76  ins.  The  flues  are  353  in 
number.  2  ins.  diameter  and  15  ft.  long. 


327.800  lbs.  The  engine  wheel  base  is 
25  ft.  6  ins.,  while  that  of  the  engine  and 
tender  is  53  ft.  loVs,  ins.  A  few  of,  the 
principal  dimensions  are  apended  for  ref- 
erence: 

Wheel  Base — -Driving,  17  ft. 

Axles — Driving  journals,  main,  9x12  ins.; 
others,  9x12  ins.;  engine  truck  journals, 
diameter,  6^  ins.;  length,  12  ins.;  tender 
truck  journals,  diameter,  5*^  ins.;  length.  10 
ins. 

Fire  Box — Thickness  of  crown,  %  in.;  tube,  % 
in.;  sides,  %  in.;  back.  %  in.;  water  space, 
front,  5^  ins;  sides,  4%  ins.;  back,  4%  ins. 

Crown  Staying — Radial. 

Boxes — Driving,  main,  cast  steel;  others,  cast 
steel. 

Pump — ii-in.  left  hand;  reservoir  one.,  24H  x  140 
ins. 

Engine  Truck — Two  wheel  swing  center  bearing. 

Piston  Rod — Diameter,  3%  ins.;  packing,  C.  1. 
rings. 

Valves — Type  H.  P.  piston;  travel,  6  ins.;  steam 
lap,  1%  ins.;  L.  P.  .Mien  Richardson  steam 
lap,   I  1/16  ins.;   exhaust  clearance,   5/16  in. 

Setting — 1/16  in.  lead  in  full  gear;  F.  &  B.  both 
high  and  low  pressure  cylinders. 


is  to  be  seein  on  the  Canton-Hankow 
Railroad.  His  name  is  Loy  Yee,  and  he 
used  to  be  second  pantryman  on  the 
steamship  Coptic.  The  purser  of  the 
Coptic  saw  him  the  other  day.  "Velly 
fine  lengine,"   he  said,  "plenty   fast" 


Here  is  a  genuine  fake  which  was 
sent  to  New  York  Press  dispatches 
with  the  headinsr  "To  Feel  Clerks' 
Bumps" : 

"In  the  headquarters  of  the  Union 
Pacific  Railroad  to-day  a  contract  was 
entered  into  with  J.  M.  Fitzgerald,  a 
Chicago  phrenologist,  to  examine  the 
bumps  of  the  sixty  clerks  in  the  pas- 
senger department.  The  object  of  the 
examination  is  to  determine  which  de- 
partment of  railroading  the  subject  is 
best  fitted  for." 
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Master   Mechanics'   Convention   Work. 

Now  that  the  excitement  attending 
the  meetings  of  the  International  Rail- 
way Congress  is  over,  railroad  mechan- 
ical officials  are  directing  their  attention 
to  the  coming  mechanical  convention 
that  will  be  held  at  Manhattan  Beach 
this  month.  It  is  to  be  hoped  that  the 
time  devoted  to  attendance  at  the 
Washington  meeting  will  not  be  the 
means  of  curtailing  the  attendance  at  the 
Master  Car  Builders'  and  the  Master 
Mechanics'  conventions,  which  are  of 
much  greater  importance  to  the  inter- 
ests of  American  railroads  than  the 
more   imposing  congress  just  passed. 

Both  the  Associations  are  well  load- 
ed up  with  subjects  to  be  reported  upon 
by  investigating  committees,  a  curious 
feature  about  both  being  that  the  sub- 
jects waiting  for  investigation  seeming 
to  increase  as  the  years  go  by  in  spite 
of  the  work  done  by  railroad  clubs  and 
other   organizations. 


IL  Hogan,  on  that  well-threshed  sub- 
ject, the  Proper  Loading  of  Locomo- 
tives. The  question  calling  for  fur- 
ther light  is:  What  should  be  the  prac- 
tice underlying  the  proper  loading  of 
locomotives  on  the  basis  of  conducting 
transportation  with  the  greatest  efli- 
ciency  and  at  the  least  cost,  considering 
all  the  factors  individually?  It  is,  in 
short,  our  oft-discussed  question,  What 
is  the  most  economical  load  for  a  loco- 
motive? If  new  light  can  be  thrown 
on  this  subject  our  transportation 
friends  will  thank  the  committee.  We 
incline  to  think  that  there  are  few 
phases  about  the  loading  of  locomo- 
tives that  Mr.  Hogan  is  not  familiar 
with.     The  subject  is  in  good  hands. 


Locomotive  Tests  of  Pennsylvania 
Railroad  Company,  at  St.  Louis  Expo- 
sition, comes  next.  If  Mr.  F.  H.  Clark, 
chairman  of  this  committee,  can  sub- 
mit a  comprehensive  report,  the  infor- 
mation imparted  will  be  highly  valuable 
not  alone  to  our  railroad  companies 
but  to  all  the  railways  in  the  world. 


Locomotive  Front  Ends  is  one  of  the 
subjects  carried  over,  and  is  becoming  a 
little  tiresome,  but  Mr.  H.  H.  Vaughan, 
who  is  chairman  of  the  committee,  may 
have  something  to  say  about  the  tests 
carried  out  by  Professor  Goss  that  will 
inspire  new  interest  into  the  question. 


Locomotive  Driving  and  Truck  Axles 
and  Locomotive  Forgings  will  be  re- 
ported upon  by  a  committee  of  which 
Mr.  F.  H.  Clark  is  chairman.  His  part 
of  the  work  is  to  submit  specifications 
after  they  have  been  considered  by  the 
International   Railway  Congress. 


Shrinkage  Allowance  for  Tires,  is  the 
next  subject,  with  Mr.  F.  J.  Cole  chair- 
man of  the  committee.  The  purpose  is 
to  consider  whether  the  present  shrink- 
age allowance,  1/80  in.  per  foot  is  suffi- 
cient for  the  large  diameter  wheels  with 
cast  steel  centers.  The  existing  stand- 
ard allowance  was  quite  satisfactory  for 
cast  iron  centers,  but  changed  material 
and  conditions  require  a  change  of  al- 
lowance, and  we  have  no  doubt  that  this 
committee  will  recommend  a  change 
that  will  be  satisfactory  to  all  concerned. 


The  Master  Mechanics'  convention  is 
scheduled  to  begin  routine  business  by 
hearing  a  report  from  the  chairman,  C. 


Motive  Power  Terminals  is  a  far- 
reaching  subject  to  be  reported  on  by 
a  committee  of  which  Mr.  Donald  R. 
McBain  is  chairman.  He  is  required 
to  solve  the  problem  of  how  locomotives 
can  be  got  ready  to  leave  terminals  most 
promptly  with  all  the  necessary  repair 
work  done  at  the  least  possible  cost? 
Also  to  tell  the  best  method  of  heat- 
ing and  ventilating  roundhouses.  He  is 
asked,  in  short,  to  reduce  locomotive 
terminals  to  the  basis  of  a  machine  for 
treating    and     handling    engines.      We 


suspect  that  this  is  a  case  where  the- 
machine-like  precision  is  of  less  im- 
portance than  the  personal  equation.  A 
good,  energetic,  far  seeing  foreman, 
who  will  have  everything  ready  for 
emergencies  and  will  hustle  the  work 
through  is  worth  any  amount  of  ma- 
chine methods.  Still  a  well  appointed! 
roundhouse  is  one  of  the  best  invest- 
ments a  railroad  company  can  make. 


Flexible  Stay  Bolts  will  be  reported 
upon  by  Mr.  R.  N.  Durbonow,  who  will 
tell  something  about  the  number  of 
flexible  stay  bolts  in  use  and  submit  in- 
formation about  the  value  of  this  de- 
vice as  demonstrated  in  service.  Fromi 
a  reasoner's  standpoint  a  flexible  stay 
bolt  ought  to  be  one  of  the  most  valua- 
ble improvements  ever  introduced  for 
keeping  the  outside  and  inside  sheets 
of  a  fire  box  bound  strongly  together; 
but  practical  use  does  not  always  sus- 
tain theoretical  reasoning,  and  all  con- 
cerned in  the  safety  of  locomotive  boil- 
ers will  be  glad  to  know  how  flexible 
stay  bolts  have  gone  through  the  or- 
deal of  service,  for  few  people  yet  know 
anything  about  them. 


That  perennial  subject.  Water  Soft- 
ening for  Locomotive  Use,  comes  up- 
again  under  the  ciceronage  of  Mr.  J.  A. 
Carney.  Whatever  may  be  said  on  the- 
subject  may  be  depended  upon  as  re- 
liable, for  the  chairman  of  the  commit- 
tee has  enjoyed  many  years'  acquain- 
tance with  feed  water  in  all  its  mani- 
testations.  We  have  paid  close  atten- 
tion ourselves  to  this  subject  for  a  long 
time  and  it  seems  to  us  that  the  re- 
sults obtained  of  late  years  from  water 
purifying  appliances  have  been  more  en- 
couraging than  they  ever  were  before. 
A  water  purifying  plant  will  not  operate 
properly  without  intelligent  supervision. 
Carelessness  has  been  fatal  in  the  past 
to  many  promising  water  purifying  de- 
vices. The  people  supplying  the  more 
modern  purifiers  insist  that  they  are 
properly  attended  to,  which  goes  a  long 
way  towards   assuring   their  efficiency. 


Service  of  Locomotives,  the  ninth 
subject,  will  be  handled  by  Mr.  William 
Forsyth,  who  is  directed  to  report  upon 
the  average  engine  hours  per  annum 
locomotives  are  in  service,  in  shop  un- 
der repairs,  or  waiting  to  get  into  the 
shop,  and  the  percentage  of  total  time 
locomotives  are  actually  in  and  out  of 
service  per  annum.  The  purpose  of  ask- 
ing for  this  report  is  not  very  clear, 
for  everybody  knows  that  the  time  loco- 
motives are  kept  in  the  shops  under- 
going repairs  depend  upon  the  facilities 
provided  for  performing  the  work.  The 
question  came  up  at  the  thirty-second 
convention  in  a  report  on  The  Advan- 
tage of  the  Ton  Mile  Basis  of  Statistics,  , 
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but  no  member  considered  it  of  suffi- 
cient importance  to  make  remarl<s  about 
it. 


SIiop  Layouts  is  the  curious  title  of  a 
subject  assigned  to  Mr.  R.  H.  Soule, 
with  a  good  committee,  his  work  being 
to  report  upon  the  question  of  shop 
layouts  for  roads  having  350,  500,  750 
and  1,000  locomotives.  If  this  commit- 
tee can  recommend  plans  for  shops  that 
will  be  sufficiently  satisfactory  to  pre- 
vent the  man  in  charge  from  wishing, 
as  soon  as  they  are  finished,  that  they 
had  been  built  .iccording  to  some  other 
plan,  they  will  be  public  benefactors. 

That  closes  the  list  of  subjects  for 
the  Master  Mechanics'  Convention,  and 
it  does  not  err  on  the  side  of  brevity, 
for  there  will  be  topical  discussions  that 
are  always  interesting  and  valuable  be- 
sides the  incidental  business  that  always 
comes  up  to  consume  time. 


Business  of  Master  Car  Builders'  Con- 
vention. 

The  most  important  work  done  an- 
nually by  the  Master  Car  Builders'  As- 
sociation is  the  discussion  of  the  Rules 
of  Interchange  of  Cars.  It  is  highly 
important,  but  the  discussions  are  re- 
markably tedious  and  give  aluring  op- 
portunities to  the  man  who  enjoys 
listening  to  the  sound  of  his  own  voice; 
but  the  ordeal,  which  becomes  more 
protracted  year  after  year,  must  be 
gone  through. 

There  are  ten  subjects  to  be  reported 
on  at  the  ordinary  meetings,  represent- 
ing considerable  work,  but  there  is 
nothing  of  exciting  importance  like 
what  used  to  cause  heated  conflicts  in 
the  days  when  the  adoption  of  certain 
standards  were  under  consideration. 


A  committee,  of  which  J.  E.  Muhl- 
feld  is  chairman,  will  submit  a  design 
for  arch  bar  for  100,000  pounds'  capacity 
cars. 


Subject  No.  2  is  called  Safety  Ap- 
pliances, with  D.  F.  Crawford  chair- 
man. This  committee  will  confer  with 
the  Interstate  Commerce  Commission 
in  regard  to  standards  of  the  associa- 
tion, and  prepare  designs  for  ladder, 
location  of  ladder  and  location  of  hand 
holds  on  roof. 


Last  year  a  most  comprehensive  re- 
port on  Tank  Cars  was  made  by  a  com- 
mittee, of  which  A.  W.  Gibbs  was  chair- 
man. The  report  went  very  fully  into 
the  designing  of  tank  cars,  and  particu- 
lars were  given  of  experiments  con- 
ducted by  the  Pennsylvania  Railroad 
Company  with  safety  valves  designed 
to  relieve  the  excess  pressure  that 
sometimes  accumulated  when  volatile 
oils  were  carried.    There  was  consider- 


able discussion  about  the  methods  of 
fastening  tank  cars,  and  a  car  of  this 
character  without  an  underframc,  which 
was  illustrated,  excited  some  conflict  of 
opinion.  A  motion  was  carried  to  pre- 
sent the  report  to  the  American  Rail- 
way Association,  and  the  result  of  that 
action  will  form  No.  3  report  at  the 
coming  convention. 


What  seems  to  us'  the  most  important 
subject  to  be  brought  before  the  con- 
vention is  that  on  Repairs  of  Steel 
Cars,  T.  II.  Russum  being  chairman  of 
the  committee.  Mr.  Russum  is  super- 
intendent of  the  car  department  of  the 
Baltimore  &  Ohio  Railroad,  and  the 
probability  is  that  he  has  sufficient  per- 
sonal experience  in  repairing  steel  cars 
to  draw  from  to  supply  material  for  an 
edifying  report.  Steel  cars  have  come 
very  rapidly  into  popularity,  and  it  is 
natural  that  the  facilities  for  carrying 
out  repairs  have  lagged  behind  the 
needs  of  the  case.  If  Mr.  Russum  gives 
particulars  of  methods  or  appliances 
which  will  reduce  the  cost  of  repairing 
steel  cars  he  will  be  a  benefactor  of 
most  roads  handling  such  cars. 

In  this  connection  mention  might  be 
made  that  we  recently  heard  a  super- 
intendent of  machinery  say  that  the 
stiffest,  most  rigidly  built  steel  cars 
were  more  expensive  to  repair  than  the 
lighter  cars  that  were  yielding  when 
heavily  shocked.  The  weak  car  took 
the  blows  and  returned  to  its  original 
shape,  while  the  rigid  car  took  a  per- 
manent set. 


The  other  subjects  to  be  reported  on, 
while  important  in  details  of  car  man- 
agement, are  not  likely  to  excite  in- 
terest out  of  car  building  circles.  They 
are :  Steam  Connections,  H.  F..  Ball, 
chairman;  Passenger  Car  Rules,  J.  T. 
Chamberlain,  chairman:  Air  Brake 
Hose,  Le  Grand  Parish,  chairman; 
Coupling  Chains,  R.  P.  C.  Sanderson, 
chairman ;  Stenching  Cars,  H.  M.  Car- 
son, chairman;  Doors,  J.  E.  Keegan, 
chairman.  J.  S  .Chambers  is  chairman 
on  the  selection  of  subjects  for  next 
vear's  convention. 


Long  and  Short  Fire  Boxes. 
The  illustration  which  we  published 
in  our  May  issue  of  Manchester's  Chi- 
cago, Milwaukee  &  St.  Paul  4-6-2  en- 
gine with  long  deep  fire  box  has 
brought  us  considerable  correspond- 
ence and  inquiry.  The  short  wide  fire 
box,  which  jumped  into  popularity  with 
the  advent  of  the  Atlantic  type  of  en- 
gine, has  been  in  service  long  enough 
to  develop  its  shortcomings,  which  in 
some  respects  have  been  rather  serious, 
and  many  of  our  friends  have  asked  if 
the  engine  built  by  Mr.  Manchester  is 
not  a  move  backwards  towards  a  more 


satisfactory  form  of  fire  box?  Not  be- 
ing possessed  of  sufficient  information 
concerning  the  relative  merits  of  the 
long  deep  and  of  the  wide  shallow  fire 
box,  we  have  made  diligent  inquiries 
among  the  railroad  men  who  have  had 
large  experience  with  both  forms,  and 
the  evidence  has  been  decidedly  in 
favor  of  the  latter. 

Most  of  the  motive  power  men  we 
talked  with  took  the  stand  that  a  fire 
box  oven  ten  feet  long  cannot  be  fired 
properly,  and  it  is  impracticable  to  pro- 
vide sufficient  grate  area  to  generate 
the  steam  necessary  to  haul  fast  heavy 
trains.  The  men  who  have  enjoyed  ex- 
tended experience  of  both  kinds  of  en- 
gines are  in  the  best  position  to  judge 
of  their  relative  merits,  and  we  accept 
their  decision.  ; 


James  Watt,  by  Andrew  Carnegie, 
Doubleday,  Page  &  Co.,  New  York. 
James  Watt,  the  great  inventor,  was 
born  in  Greenock,  Scotland,  in  1736  and 
died  in  1819,  his  labor^  on  the  develop- 
ment of  the  steam  engine  having  been 
completed  several  years  before  he  passed 
away.  The  world  has  been  indebted 
more  to  James  Watt  for  stimulating  the 
commercial  progress  of  the  last  century 
than  to  any  other  inventor,  or  set  of  in- 
ventors, for  he  provided  the  industrial 
foundation.  Moved  by  these  consid- 
erations a  multitude  of  writers  have 
labored  for  more  than  a  century  to 
sing  the  glories  of  Watt's  achievements: 
yet  it  has  remained  for  a  man  of  the 
twentieth  century  to  give  to  literature 
the  most  faithful  and  lifelike  portraiture 
of  the  inventor  of  the  steam  engine.  The 
book  on  James  Watt  by  Andrew  Car- 
negie is  evidently  a  work  of  love,  and 
tells  the  story  of  the  inventor's  life  with 
the  kindly  touches  that  show  us  the  pa- 
tient industiy,  the  astounding  inventive 
fertility  and  the  powerful  constructive 
genious  of  a  hero  with  beautiful  settings 
of  domestic  and  fraternal  virtues.  Con- 
sidering the  kind  of  story  told,  it  is  bur- 
dened very  little  by  technical  details  and 
is  truly  the  romance  with  great  achieve- 
ments forming  the  work  of  a  noble  life. 
The  book  tells  the  story  of  the  child- 
hood and  youth  of  Watt,  the  story  of  his 
manhood  and  busy  strenuous  life,  the 
story  of  his  invaluable  inventions,  of  his 
old  age  and  a  critical  estimate  of  the 
great  man.  The  narrative  is  not  the 
steady  flowing  river  that  keeps  straight 
on  steadily  towards  its  goal.  At  nearly 
every  page  excursions  are  made  into 
side  scenes  in  which  we  are  introduced  to 
many  of  the  author's  friends  and  receive 
impressions  of  his  strong  personalit)'. 

In  the  preface  Mr.  Carnegie  tells  about 
being  asked  to  write  the  life  of  Watt, 
and  declining  on  the  first  impulse,  then 
reflecting  that  he  knew  little  of  Watt  or 
of  the  steam  engine,  and  the  surest  way 
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to  obtain  the  knowledge  was  to  write  the 
book.  We  commend  this  incident  to  the 
attention  of  our  ambitious  young  read- 
ers. When  you  want  to  know  all  about 
any  subject,  undertake  to  write  some- 
thing about  it.  We  know  of  no  better 
stimulant  to  the  acquirement  and  culti- 
vation   of   exact   knowledge. 

In  telling  about  the  shop  e.xperience  of 
Watt,  Mr.  Carnegie  remembers  many 
things  that  appeal  to  the  mechanic  proud 
of  his  handicraft.  Speaking  of  the  first 
tool  made  by  Watt  the  author  says : 

"It  is  probable  that  this  first  tool  fin- 
ished by  his  own  hands  brought  to  Watt 
more  unalloyed  pleasure  than  any  of  his 
great  triumphs  of  later  years."     *     *     * 

"Writers  upon  labor,  who  have  never 
labored,  generally  make  the  profound 
mistake  of  considering  labor  as  one  solid 
mass,  when  the  truth  is  that  it  contains 
orders  and  degrees  as  distinct  as  those  in 
aristocracy.  The  workman  skilled  be- 
yond his  fellows,  who  is  called  upon  by 
his  superintendent  to  undertake  the  diffi- 
cult job  in  emergencies,  ranks  high,  and 
probably  enjoys  an  honorable  title,  a  pet 
name  conferred  by  his  shopmates.  Men 
measure  each  other  as  correctly  in  the 
workshop  as  in  the  professions,  and  each 
has  his  deserved  rank.  When  the  right 
man  is  promoted,  they  rally  round  and 
enable  him  to  perform  wonders.  Where 
favoritism  or  poor  judgment  is  shown, 
the  reverse  occurs,  and  there  is  apathy 
and  dissatisfaction,  leading  to  poor  re- 
sults and  serious  trouble.  The  manual 
worker  is  as  proud  of  his  work,  and 
rightly  so,  as  men  are  in  other  voca- 
tions."    *     *     * 

"Thus  is  human  nature  ever  the  same 
down  to  the  roots.  Many  distinctions, 
few  differences  in  life.  We  are  all  kin. 
members  of  the  one  family,  playing  with 
different  toys. 

"So  deep  down  into  the  ranks  of  labor 
goes  the  salt  of  pride  of  profession,  pre- 
venting rot  and  keeping  all  fresh  in  the 
main,  because  on  the  humblest  of  the 
workers  there  shines  the  bright  ray  of 
hope  of  recognition  and  advancement, 
progress  and  success.  As  long  as  this 
vista  is  seen  stretching  before  all  is  well 
with  labor.  There  will  be  friction,  of 
course,  between  capital  and  labor,  but  it 
will  be  healthy  friction,  needed  by,  and 
good  for,  both." 

There  are  combinations  of  race  blood 
that  are  famous  for  producing  strong 
progeny  just  as  the  combination  of  cer- 
tain elements  produce  striking  com- 
pounds. In  James  Watt  the  blood  of  the 
elusive  Celt  and  the  sturdy  Northman^ 
were  combined  and  produced  the  inven- 
tor who  always  possesses  the  attributes 
of  the  poet  and  of  the  deep  reasoner. 
Watt  had  a  higher  inheritance  than 
•wealth,  his  heredity  led  him  towards  the 
use  of  tools  that  were  handled  with  the 
skill  of  the  natural  mechanic.  Taste  and 
circumstances  led  him  to  learn  the  trade 


of  mathematical  instrument  maker,  but 
the  handicraft  was  acquired  in  an  irregu- 
lar manner  which  brought  him  in  conflict 
with  the  Trade  Guilds  of  Glasgow  and 
they  prevented  him  from  working  or  op- 
ening a  shop  within  the  city  of  their  jur- 
isdiction, because  he  was  not  the  son  of 
a  burgess  and  had  not  spent  seven  years 
on  a  regular  apprenticeship.  The  trades 
union  of  to-day  had  a  very  exacting  pre- 
decessor in  the  eighteenth  century  guild. 

Yet  Watt  was  not  only  an  excellent 
mechanic  but  a  man  unusually  well  in- 
formed concerning  the  principles  under- 
lying the  mechanic  arts.  He  had  the  re- 
pute of  one  who  knew  most  things  and 
could  make  anything.  "Good  work."  as 
the  author  says,  "always  tells.  .Ability 
can  not  be  kept  down  forever;  if  crushed 
to  earth  it  rises  again."  Genius  is  said 
to  be  the  capacity  for  taking  infinite 
pains,  a  characteristic  remarkably  strong 
with  Watt.  Not  only  did  he  strive  with 
all  his  might  to  do,  as  it  best  could  be 
done,  the  work  that  came  to  his  hand, 
but  he  was  at  great  pains  to  acquire  all 
the  knowledge  available  concerning  the 
work  and  its  line  of  industry. 

Fortunately  for  Watt  there  was  in 
Glasgow  a  university  that  was  outside 
the  control  of  trade  guilds,  a  university, 
too,  famous  for  its  devotion  to  science 
and  to  the  investigation  of  all  depart- 
ments of  knowledge  relating  to  nature 
and  its  laws. 

The  professors  of  this  university,  many 
of  whom  became  famous,  decided  to  give 
Watt  a  room  in  the  establishment  where 
he  could  work  free  from  trade  restric- 
tions. Watt,  thankful  for  the  privilege 
given,  proceeded  to  make  his  living  at 
the  trade  of  mathematical  instrument 
making,  which  seemed  to  embrace  all  the 
instruments  of  precision  known  to  that 
time. 

The  University  of  Glasgow  has  been 
famous  for  the  labors  performed  in  the 
interests  of  practical  science.  It  was  the 
first  university  to  establish  an  engineer- 
ing school  and  professorship  of  engi- 
neering; first  to  establish  a  chemical 
teaching  laboratory  for  students;  first  to 
have  a  physical  laboratory  for  the  exer- 
cise and  instruction  of  students  in  ex- 
perimental work.  It  was  not  surprising, 
then,  that  James  Watt  found  the  uni- 
versity owned  a  working  model  of  a 
Newcomen  engine.  Experiments  with 
this  model  carried  Watt  into  the  field  of 
steam  engineering  and  led  to  the  inven- 
tion of  the  modern  steam  engine. 

The  Newcomen  engine  was  operated 
mostly  by  atmospheric  pressure  and  con- 
sisted of  little  more  than  a  cylinder  and 
piston,  the  latter  connecting  with  a  walk- 
ing beam  which  worked  a  pump  rod.  To 
begin  operations  the  uncovered  piston 
was  at  the  top  of  the  cylinder  moved 
there  by  a  counter  weight  on  the  walking 
beam.  Steam  was  admitted  beneath  the 
piston  and  when  the  cylinder  was  full  a 
jet  of  water  was  injected  into  the  cylin- 


lier  which  created  a  vacuum  and  the  at- 
mospheric pressure  pushed  down  the  pis- 
ton, effecting  a  stroke.  The  counter 
weight  then  raised  the  piston  to  the  top 
of  the  cylinder  again  and  the  process  was 
repeated. 

When  Watt  proceeded  to  experiment 
W'ith  the  model  of  this  engine  he  soon 
discovered  that  it  took  an  enormous 
volume  of  steam  to  do  the  work,  and 
following  the  law  of  his  nature,  he  set 
about  finding  out  what  caused  the  waste 
of  steam.  It  was  found  to  be  the  "cyl- 
inder condensation,"  an  expression  that 
afterwards  became  very  familiar  to 
steam  engineers  and  is  still  much  in 
evidence.  Injecting  water  into  the 
cylinder  at  each  stroke  made  it  a  con- 
denser for  a  great  part  of  the  steam  ad- 
mitted on  the  succeeding  stroke,  thereby 
wasting  a  great  proportion  of  the  heat 
required  to  do  the  work.  By  an  inspira- 
tion of  genius.  Watt  conceived  the  idea 
of  condensing  the  steam  in  a  separate 
vessel  and  the  secret  of  his  successful  en- 
gine was  discovered. 

Want  of  space  forbids  us  even  to  al- 
lude to  the  difliculties,  failures,  obstacles 
and  disappointments  that  paved  the  way 
to  Watt's  successes,  but  by  unremitting 
toil,  guided  by  intelligent  persistence,  he 
produced  the  steam  engine  which  does 
the  hard  work  and  carries  the  burdens 
of  the  world. 

Mr.  Carnegie  does  not  weary  the  read- 
er with  dry  details,  but  deals  with  re- 
sults, carrying  the  reader  along  with  the 
zest  for  the  succeeding  acts  such  as  the 
boy  enjoys  in.following  the  fortunes  of 
Robinson  Crusoe  and  other  popular 
heroes.  All  the  reading  world  knows  of 
James  Watt  as  the  inventor  of  the  steam 
engine,  but  it  has  remained  for  Mr.  Car- 
negie to  give  to  literature  a  new  romance 
creating  a  transcendent  hero  of  in- 
dustry. 

In  the  preface  the  author  says:  "I  am 
indebted  to  friends  Messrs.  Angus  Sin- 
clair and  Edward  R.  Cooper  for  editing 
my  notes  upon  scientific  and  mechanical 
points."^ 

The  book  is  for  sale  in  the  Book  De- 
partment of  this  office. 


Award  of  Medals  of  Honor. 

President  Roosevelt  has  issued  a  cir- 
cular containing  regulations,  governing 
the  award  of  life-saving  medals  under  the 
act  of  Congress  of  February  last.  The 
intention  of  Congress  was,  no  doubt, 
good  in  providing  the  funds  to  pay  for 
medals  of  honor  to  railroad  men  who 
have  performed  acts  of  extreme  daring 
in  endeavoring  to  save  life;  but  we  are 
very  much  mistaken  if  great  injustice 
will  not  be  inflicted  in  the  selecting  of 
the  persons  considered  entitled  to  the 
medals. 

When  any  person  considers  one  en- 
titled to  a  medal  applications  must  be 
filed  with  the  Interstate  Commerce  Com- 
mission giving  particulars  of  the  act   of 
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bravery  and  it  must  be  supported  by 
witnesses.  A  committee  will  then  inves- 
tigate the  claim  and  make  recommenda- 
tion to  the  commission  which  will  de- 
cide on  the  merits  of  each  case. 

Acts  of  heroism  that  result  in  life  sav- 
ing are  of  daily  occurrence  among  rail- 
road men,  but  it  will  be  extremely  diffi- 
cult to  decide  on  the  act  that  constitutes 
extraordinary  heroism.  The  most  de- 
serving type  of  heroism  is  performed  by 
the  man  who  attends  faithfully  to  duty 
on  occasions  that  involve  severe  hard- 
ships; but  that  life-saving  heroism  is  not 
of  the  quality  that  will  appeal  to  judges, 
they  will  want  some  ostentatious  act  that 
appeals  to  the  dramatic  tendencies  of 
people  and  may  look  fine  on  the  surface 
while  really  of  little  value. 

In  a  half  lifetime  spent  in  train  serv- 
'ice,  one  act  stands  forth  from  the  memo- 
ry as  the  most  heroic  in  our  experience, 
but  it  was  not  of  a  character  that  would 
have  earned  a  medal  of  honor.  A  freight 
train  was  standing  across  a  railroad  track 
that  crossed  almost  at  right  angles  on  a 
steep  grade  and  the  engine  of  the  train 
was  putting  off  some  cars.  Suddenly  the 
whistle  of  a  train  on  the  crossing  road 
was  heard  and  in  a  minute  or  two  a 
tumult  of  whistling  arose,  intimating  to 
the  initiated  that  the  approaching  train 
was  not  under  control  and  could  not  be 
stopped  before  the  obstructing  cars  were 
reached.  A  brakeman  who  had  just 
coupled  the  engine  to  the  cars  of  the 
freight  train  took  in  the  situation.  He 
rushed  back  to  the  crossing  waving  for 
a  slack  coupling,  sprang  between  the 
cars,  pulled  the  coupling  pin.  signaled 
the  engine  ahead  and  made  an  opening 
in  the  train  just  as  the  engine  of  the 
transecting  train  rushed  through  it.  The 
passenger  train  had  seven  cars  crowded 
•with  excursionists,  and  there  was  a  gulley 
50  ft.  deep  at  the  side  of  the  crossing. 
The  act  was  regarded  so  lightly  that  no 
one  made  a  single  remark  about  it.  It 
was  not  of  the  spectacular  kind  and  the 
■chief  actor  would  never  have  been 
awarded  a  medal,  but  his  prompt  action 
saved  many  lives. 


Book   Review. 

Electric  Railways,   by  Sydney  W.   Ashe, 
B.S.,    and   J.    D.    Keiley,    Asst.    Elec'I 
Engr.,  N.  Y.  C.  &  H.  R.  R.  R.    Pub- 
lishers,   D.    Van    Nostrand    Company, 
New  York.    1903.    Price,  $2.50. 
The  aim  of  this  book,  which  contains 
over  280  pages,  is  to  treat  the   subject 
of  electric  railways  in  a  practical  as  well 
as  a  theoretical  manner,  the  dual  author- 
ship   of    the    book    would    sugge!;t    that 
mode  of  treatment,  and  it  has  been  well 
carried  out.    This  work  is  designed  to  be 
a  modern  text-book  on  electric  railways, 
as   it  embodies   recent   developments   in 
electric  traction.     It  is  intended  for  use 
in  technical  institutions   and   also   to   be 
employed  as  a  general  engineering  ref- 


trcMcc  book  for  those  interested  in  and 
those  working  on  problems  which  come 
up  for  solution  in  this  kind  of  railroad 
work. 

The  effort  of  the  authors  has  been  to 
eliniinale  higher  mathematics  as  much  as 
possible,  and  where  it  is  necessary  to  use 
the  calculus  the  same  problems  are  set 
down  in  algebraic  form.  The  book  is 
well  illustrated  through.;.tit  both  with 
line  engraving  and  half-tones,  'and  the 
printing  has  been  executed  in  clear  and 
easily  read  type.  The  pages  arc  ""^xSJ^ 
inches. 

The  subject  is  divided  into  eleven 
chapters,  the  first  deals  with  units,  curve 
plotting  and  instruments.  Next  comes 
one  on  the  analysis  of  train  performance, 
then  train  recording  and  indicating  in- 
struments, direct  current  series  railway 
motor,  alternating  current  single  phaze 
motors  and  types  of  control  and  their 
operation.  Chapter  VI  deals  with  car 
bodies,  and  the  next  with  trucks.  In 
this  chapter  there  are  t.vo  plates,  one 
showing  a  perspective  view  of  a  ma.xi- 
mum  traction  truck,  and  the  other  that 
of  an  ordinary  four  wheel  truck.  In  both 
of  these  the  names  of  each  part  is  given 
with  arrow  from  the  name  to  the  rep- 
resentation of  the  part.  Chapter  IX  re- 
lates to  brakes  and  braking;  X,  to  elec- 
tric locomotives  and  the  last  chapter 
takes  up  electric  measurements.  The 
book  should  be  useful  to  all  who  are  in- 
terested in  electric  traction. 


Action  of  an  Electric  Transformer. 

Have  you  ever  noticed  a  mysterious- 
looking  iron  box  hanging  from  the 
crossbar  of  a  telegraph  pole  near  the 
shop?  The  box  is  usually  high  up  and 
well  out  of  the  way  and  has  four  wires 
connected  to  it,  which  enter  near  the 
top.  The  box  contains  what  is  called 
an  electric  transformer. 

The  action  of  the  transformer  is  real- 
ly simple,  though  it  may  not  appear  so 
at  first  sight.  To  begin  with,  the  power 
house  generates  an  alternating  electric 
current  at  high  pressure,  or,  as  it  is 
called  by  electricians,  at  high  voltage, 
and  this  current  is  produced  in  small 
quantity  and  is  in  a  certain  sense  like 
the  compressed  air  in  the  train  pipe 
of  the  Westinghouse  brake.  This  small 
quantity  high  pressure  current  requires 
a  comparatively  small  copper  wire  to 
carry  it,  and  the  installation  for  such  a 
current  is  economical  of  copper,  and  its 
maintenance  charge  reasonable.  The 
economy  of  alternating  current  trans- 
mission does  not  depend  on  the  voltage, 
but  on  the  ampere  capacity  of  the  wire. 
That  is  why  this  kind  of  current  is  gen- 
erated. It  is  best  suited  for  transmission 
from  the  power  house  to  the  shop. 

\\'hen  it  gets  to  the  shop  it  happens 
that  it  is  not  the  kind  of  current  which 
the   shop   wants   for  consumption   in   its 


numerous  glow  lamps  and  its  small  mo- 
tors for  running  machines,  and  it  is 
necessary  to  change  this  current  into 
the  kind  that  the  shop  can  use  econom- 
ically. The  shop  wants  low  pressure, 
or  low  voltage,  if  you  please,  and  great- 
er quantity  of  current.  Alternating  cur- 
rent it  must  be,  of  course.  The  current 
for  shop  use  has  to  be  more  like  the 
air  supplied  to  a  blacksmith  shop,  which 
is  of  only  a  few  ounces  pressure,  but 
there  is  plenty  of  air. 

We  have,  therefore,  two  kinds  of  cur- 
rent, each  good  in  its  place,  and  the 
action  of  the  transformer  is  to  change 
power  house  current  into  shop-use  cur- 
rent. The  power  house  current  travels 
over  a  small  wire  and  when  it  enters 
the  transformer  it  is  still  provided  with 
a  small  wire  to  travel  on  which  is  care- 
fully insulated  and  wound  round  a  soft 
iron  core,  in  a  great  many  separate 
turns,  and  a  small  wire  leads  it  out  of 
the  transformer  and  back  to  the  power 
house  after  it  has  traversed  the  many 
fine  wire  coils.  This  soft  iron  core  ex- 
tends beyond  this  fine  coil,  and  on  this 
extension  are  wound  a  few  turns  of 
heavy  copper  wire  and  each  end  of  the 
large  copper  wire  goes  to  the  shop.  The 
fine  wire  from  the  power  house  runs  in 
and  out  of  the  transformer,  and  so  does 
the  heavy  shop  wire,  and  neither  of  them 
is  in  actual  contact;  both  are  insu- 
lated and  wrapped  round  the  soft  iron 
core.  These  fine  and  coarse  coils  and 
the  soft  iron  core  form  altogether  the 
electric   transformer. 

The  action  of  the  transformer,  when 
the  alternating  power  house  current 
flows  is  briefly  this:  The  high  voltage 
current  in  the  fine  wire  magnatizes  the 
soft  iron  core,  and  the  magnetic  lines 
created  by  this  current  set  up  an  in- 
duced current  in  the  neighboring  heavy 
wire.  This  induced  current  flows  to  the 
shop.  The  relative  number  of  windings 
in  each  determine  just  what  the  trans- 
former will  do.  If  it  was  desired  to 
transform  a  2,000  volt  current  into  a  100 
volt  current,  the  fine  wire  coil  would  re- 
quire 20  windings  to  i  of  the  heavy 
wire  coil,  and  with  the  small  loss  due 
to  the  action  of  any  man-made  machine. 
in  this  case  between  2  or  3  per  cent., 
we. can  take  out  of  the  transformer  very 
nearly  all  the  energy  we  put  into  it. 
This  kind  of  a  transformer  is  called  a 
step-down  transformer.  It  would  be 
called  a  step-up  transformer  if  the  pri- 
mary current  flowed  to  it  from  the  shop. 
In  such  a  step-down  transformer-  as  the 
one  we  have  been  considering,  if  we 
desire  to  take  out  of  the  secondary,  100 
amperes  at  50  volts,  we  would  have  to 
put  into  the  primary  at  least  5  amperes 
at  1,000  volts.  Amperes  are  units  of 
current  quantity.  The  product  of  am- 
peres and  volts  in  each  case  is  equal, 
where  the  slight  losses  in  the  trans- 
former are  neglected. 
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Making  Trade  Schools  a  Necessity. 

At  the  National  Association  of  Manu- 
facturers' Convention,  held  at  Atlanta, 
Ga.,  last  month,  a  report  of  the  In- 
dustrial Education  Committee  said: 

"Formerly  the  apprenticeship  system 
offered  to  the  American  boy  the  oppor- 
tunity to  learn  a  trade,  but  to-day  the 
changing  industrial  conditions,  and  the 
bitter  and  cruel  opposition  of  organized 
labor  as  a  whole,  have  nearly  destroyed 
this  former  safeguard  of  opportunity. 

"We  weigh  the  meaning  of  our  words 
when  we  say  that  this  outrageous  an- 
tagonism of  organized  labor  to  the  ap- 
prenticeship system  constitutes  a  crime 


in  part  at  least,  of  our  almost  lost  ap- 
prenticeship system  with  their  newer 
and  perhaps  larger  and  brighter  oppor- 
tunities. And  they  will  be  established 
more  and  more  generally  in  spite  of 
everything." 

Curious  Wreck  Imprint. 

Enclosed  you  will  find  a  photograph 
of  a  wrecked'locomotive. 

Two  trains  figured  in  a  collision 
near  Suisun,  Cal.,  in  which  one  engi- 
neer was  killed  and  both  locomotives 
slightly  damaged.  The  front  end  of  one 
of  the  damaged  locomotives  was  stove 
in.  and  with  the  aid  of  a  few  chalk  lines. 


sition  was  what  be  wanted  all  the  time. 
Another    less    resolute    or    determined 
man  will  get  it  half  way  round,  but  he 
does   it   with    a    sort   of   a    "If-I-get-it- 
wrong,-I-will-pay-for-it,    air.      There  ^  is 
the    short-haired    woman's    tug,    which 
means  why  are  these  chairs  not  all  ar- 
ranged so   that  the  brutes  of  men  will 
have  to  stand,  and  there  is  the  turn  of 
the  chair  through,  perhaps,  two  degrees 
by   the    maiden    fair   who   asks   by   that 
mute  action  if  she  may  occupy  it.    Then 
there   is   the    man   who   has    a    railroad 
pass  for  the  first  time,  and  he  tries  to 
pull  the  chair  from  one  end  of  the  car  to 
the  other,  but  only  succeeds  in  making 
it  spin,  and  so  gives  it  a  sort  of  a  Too- 
miich-bother-to-be-always-and  -  everlast- 
ingly-showing-your-pass    style    of    chair 
movement,   and  lastly  and  for  all   time, 
the  old  women  of  both  sexes  who  drag 
at   and   turn   one    chair   to    sit    in,    and 
half  a  dozen  more  to  put  bags  on.    There 
are  all  sorts  of  reasons  why  they  try  to 
pull   these   immovable   revolving   chairs, 
but  they  all  take  a  try  at  it. 


CURIOUS    WRECK    IMPRINT. 


Tiny  Locomotive  for  Japan. 

The    smallest    locomotive    ever   built 
for  freight  service  at  the   Baldwin  lo- 
comotive   works    in    Philadelphia,    and 
probably  in  the  United  States,  was  re- 
cently sent  to  Japan.     The  tiny  engine 
weighs   only   2,500   pounds    and    is    de- 
signed to  do  the  work  of  two  men  in 
pulling  narrow-gauge  cars  on  a  minia- 
ture railroad  used  to  take  tea,  rice  and 
other  natural  products  out  of  the  fields. 
The  pulling  ftf  these  cars  has  hereto- 
fore been  done  by  coolies,  and  the  lit- 
tle locomotive  will  be  used  as  an  ex- 
periment.    If   it   is    found   satisfactory 
others  probably  will  follow  it  to  Japan. 


against  the  youth  of  the  whole  nation. 
The  American  Federation  of  Labor  m 
this  respect  has  been  and  is  now  the 
meanest  and  most  cruel  of  all  trusts. 
The  right  of  every  individual,  whether 
native  or  foreign  born,  to  learn  and  earn 
what  he  can  should  be  as  free  as  the  air 
we  breathe. 

-It  is  his  natural  and  inahenable  right, 
and  only  in  free  America  is  such  a  right 
denied.     Even  the  youth  of  the  empire 
of  the  Czar  are  free  to  learn  a  trade.    It 
is   only  in   our   own   country   that   this 
conscienceless  labor  trust  has  outraged 
the  principles  of  the  Declaration  of  In- 
dependence.    Let  there  be  no  mistake 
about  this.     With  the  exception  of  the 
railway   brotherhoods   organized   labor 
as   a   whole   is   uncompromising   in   its 
opposition  to  the  trade  school,  the  ap- 
prenticeship system  and  the  open  shop; 
they  all  involve  restrictions  on  their  at- 
tempted monopoly. 

"But  without  this  unaccountable  an- 
tagonism there  is  the  utmost  necessity 
for  the  establishment  of  a  system  of 
trade  schools  that  will  take  the  place. 


the  appearance  compares  strikingly  with 
some  of  the  fabled  monsters  of  the  deep, 
as  the  accompanying  photograph 
shows.  W.   Hesse. 


Pulling  at  a  Pullman  Chair. 

Have  you  ever  noticed  the  curious  de- 
sire which  a  man  or  woman  displays 
when  he  or  she  enters  a  Pullman  chair 
car?  In  ninety-nine  times  out  of  a  hun- 
dred the  chair  is  firmly  fastened  to  the 
floor  of  the  car,  and  is  mounted  on  a 
large  central  casting,  which  permits  the 
chair  to  revolve,  b-»,  will  not  let  it  ap- 
proach nearer  or  recede  from  the  side 
of  the  car  by  so  much  as  the  sixteenth 
of  an  inch. 

Well,  you  notice  the  passenger  who 
is  going  to  take  possession  of  the  seat. 
Without  reflecting  that  the  chair  is 
practically  immovable,  he  or  she  will 
endeavor  to  draw  it  forward  just  a  httle 
and  will  only  succeed  in  turning  it. 

There  is  the  busy  business  man  who 
takes  hold  of  the  chair  and  if  it  has  its 
back  away  from  the  window  his  effort 
will  turn  it  half  round,  as  if  the  new  po- 


In  1852,  when  the  Galena  &  Chicago 
Union  Railroad  Management,  the  first 
portion  of  the  Chicago  &  Northwestern 
Railway  System,  proposed  substituting 
T-rails  for  the  strap  rails  previously 
used,  there  was  not  a  man  west  of  the 
Lakes  who  knew  how  to  lay  the  new 
form  of  rail.  The  company  had  to  send 
to  the  Syracuse  &  Utica  Railroad,  in 
New  York  state,  for  a  man  to  lay  the 

track. .— 

Some  idiot  hankering  after  notoriety 
made  a  statement  in  the  public  press 
that  95  per  cent,  of  the  business  men  in 
the  country  failed  to  meet  their  obliga- 
tions, and  it  aroused  quite  a  discussion. 
The  managing  editor  of  Bradstreet's, 
who  may  be  regarded  as  an  authority 
on  the  financial  standing  of  business 
men,  says  that  the  failures  are  less  than 
five  per  cent. 


Many  things  work  admirably  when  a 
mechanism  is  new,  but  the  strains  of 
service  are  frequently  fatal  to  novel- 
ties. 


Jiino.  igoj. 
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Our  Correspondence   School. 

Id  this  department  we  propo.e  giving  the  information  that  will  enable  trainmen  to  pais  the  ezamioatlons  they  are  lubjecled  to  before  belDf  pro- 
moted. If  any  ol  our  students  fall  to  understand  any  part  of  the  Instructions,  we  will  gladly  try  to  make  them  plainer  if  they  write  to  ua 
When  a  student  wishes  to  receive  a  private  answer,  he  is  reminded  thnt  it  Is  usual  to  send  a  stamped  envelope  for  tb.  return  letter  Wa 
will  be  glad  to  answer  any  question  relating  to  railway  matters,  but  prefer  that  they  be  aultable  for  our  question  and  answer  department. 

All  letters  Intended  for  Our  Correspondence  School  ought  to  be  addressed  to  Department  E. 


Before  the  School  Course  Can  Be  Used. 

In  connection  with  these  Corre- 
spondence School  Lessons,  we  think  it 
well  to  explain  the  system  of  employ- 
ment for  trainmen  which,  in  the  course 
of  time,  enables  the  railroad  man  to  pre- 
sent himself  for  examination. 

The  old  practice  of  taking  on  a  man 
as  fireman  or  brakcman  because  he  was 
a  persistent  applicant  or  a  friend  of  some 
one  who  recommended  him  to  a  master 
mechanic,  traveling  engineer,  superin- 
tendent or  train  master,  has  been  abolish- 
ed and  a  system  put  in  its  place  intended 
to  keep  out  men  too  ignorant  to  make 
intelligent  railroad  employees  and  to 
guard  against  physical  weaknesses  such 
as  poor  eyesight,  epilepsy  and  other  de- 
fects which  might  prove  dangerous  to 
themselves  and  others. 

A  system  introduced  by  the  Erie 
Railroad  Company  some  time  ago  is 
fairly  representative  of  what  other  rail- 
road companies  are  doing.  This  is  car- 
ried out  by  the  Employment  Bureau,  in 
charge  of  William  C.  Hayes,  formerly 
assistant  superintendent  of  motive  pow- 
er of  the  Erie,  and  well  known  to  en- 
ginemen  through  having  been  for  years 
a  grand  officer  of  the  Brotherhood  of 
Locomotive  Engineers.  When  a  person 
wishes  to  enter  the  employment  of  the 
Erie  for  any  position  between  official 
and  laborer,  he  has  first  to  fill  out  a 
blank  recording  the  employment  he  has 
been  in  for  four  years.  The  acceptable 
age  limit  varies  with  the  kind  of  em- 
ployment applied  for. 

When  the  written  application  is  found 
satisfactory  for  the  candidate  for  em- 
ployment, a  medical  examination  has  to 
be  passed.  When  that  is  all  right, 
then  comes  an  examination  by  the 
Employment  Bureau.  The  first  test 
is  reading  train  orders  or  other 
common  handwriting.  If  a  candidate 
appears  smelling  of  liquor  or  has 
fingers  stained  with  the  mark  made 
by  profuse  handling  of  cigarettes,  pre- 
liminary disabilities  may  be  noted  against 
him.  The  test  of  reading  being  found 
satisfactory,the  vision  is  next  examined. 
The  first  is  for  color  blindness,  which  is 
made  by  means  of  worsteds  and  lanterns. 
A  collection  of  about  fifty  skeins  of  col- 
ored worsted  is  put  upon  a  table  and 
the  candidate  is  directed  to  select  all  the 
reds,  all  the  greens,  all  the  whites,  and 
so  on.  A  color  bhnd  person  readily  picks 
out  brown  for  red  or  green  and  makes 
various  other  blunders  that  mark  his  de- 


Depa 

feet  of  vision.  If  the  person  passes  the 
worsted  test  he  is  taken  into  a  dark 
passage  and  given  tests  by  lanterns  of 
various  colors  and  with  model  sema- 
phore signals  set  in  various  positions. 

Another  test  is  for  distance  vision, 
which  is  carried  out  by  printed  letter- 
ing of  various  sizes,  a  system  very 
familiar  to  the  public  by  being  used 
in  oculists'  establishments.  Hearing  is 
tested  by  the  distance  a  candidate  can 
distinguish  the  ticks  of  a  watch. 

When  this  examination  is  passed  sat- 
isfactorily the  candidate  is  placed  on  the 
list  of  persons  available  for  employment. 
When  the  time  comes  for  promotion  he 
is  invited  to  pass  an  examination  similar 
to  the  course  we  have  been  publishing. 
Examinations  for  sight  and  hearing  are 
made  periodically  by  many  railroad  com- 
panies. 

A  candidate  for  railroad  employment 
would  do  well  to  practice  on  selecting 
skeins  of  colored  worsted,  as  we  have 
noticed  that  men  sometimes  made  mis- 
takes through  nervousness.  A  little  fa- 
miliarity with  the  practice  would  pre- 
vent one  from  becoming  nervous. 


Air    Brake    Questions    and    Answers — 
Continued. 

27.  What  kinds  of  engineer's  brake 
and  equalizing  discharge  valves  are  used? 

A.  Three  forms;  the  D-8  with  the  ex- 
cess pressure  valve,  the  D-s  with  the 
poppet  valve  form  of  feed  valve,  and  the 
E-6,  F-6  or  G-6  with  the  slide  valve  feed 
valve  attachment.  These  three  forms  are 
all  of  the  equalizing  discharge  type,  and 
have  respectively  excess  pressure  valve, 
the  poppet  valve  feed  valve,  and  the 
slide  valve  feed  valve.  The  initial  and 
figure  designations  given  the  forms  of 
valves  are  those  used  in  the  different 
catalogues  of  the  manufacturer. 

28.  How  is  the  amount  of  excess 
pressure  regulated  when  the  G-6  brake 
valve  is  used? 

A.  The  slide  valve  feed  valve  at- 
tachment is  adjusted  by  the  regulating 
spring  to  control  the  train  line  pressure 
when  the  brake  valve  handle  is  in  run- 
ing  position.  The  air  pump  governor  is 
adjusted  to  control  the  amount  of  pres- 
sure to  be  carried  in  the  main  reser- 
voir. The  difference  between  these  two 
pressures  is  what  is  commonly  known  as 
"excess  pressure,"  and  is  used  for  re- 
leasing and  re-charging  the  brakes. 

29.  How  is  the  excess  pressure  regu- 
lated with  the  D-8  brake  valve? 


A.  With  the  excess  pressure  valve 
spring.  This  valve  will  give  the  amount 
of  excess  pressure  desired  by  placing 
behind  the  valve  a  spring  of  sufficient 
tension  or  resistance  to  cause  the  dif- 
ference between  the  main  reservoir  pres- 
sure and  the  train  pipe  pressure.  For 
instance,  if  20  pounds  excess  pressure  is 
desired,  the  spring  is  so  prepared  that 
when  the  brake  valve  handle  is  in  run- 
ning position  the  main  reservoir  pressure 
passing  to  the  train  pipe  will  meet  a  re- 
sistance of  20  pounds,  thus  giving  20 
pounds  more  in  the  main  reservoir  than 
in  the  train  line. 

30.  How  should  the  feed  valve  of  a 
G-6  brake  valve  be  cleaned? 

A.  The  stop  cock  in  the  train  pipe  un- 
der the  brake  valve  should  be  closed,  and 
all    train    line    pressure    drawn    off    the 
brake  valve  with  the  handle  in  service 
position,  thus  eliminating  all  chance  of 
the   parts   being   roughly   moved   or  in- 
jured   when    the    valve    attachment    is 
taken  apart.     Then  remove  the  large  cap 
nut,  and  take  out  the  piston  spring  and 
slide  valve.     Clean  these  parts  carefully, 
taking  care  that  no  lint  or  dirt  remains 
on   the   parts.     Oil  the   slide  valve  and 
its  seat  very  sparingly  with  a  good  qual- 
ity of  oil,  then  replace  the  parts  care- 
fully.      Next     remove     the     diaphragm 
valve,   clean  it  carefully,  taking  especial 
care  not  to  bruise  or  scratch  its  ground 
surface.    The  same  care  should  be  exer- 
cised  in    cleaning   the    diaphragm   valve 
seat,   observing  that  none   of  the  small 
ports  are  stopped  or  clogged  with  dirt 
or  foreign  matter.     No  oil  is  necessary 
on  the  diaphragm  valve  and  its  seat.    As 
a  rule  it  is  unnecessary  to  remove  the 
regulating    spring    and    diaphragm,    but 
when  it  is  necessary,  it  should  be  done 
by  the  repair  man,  and  not  when  the  en- 
gine is  in  service  on  the  road,  if  it  can 
be  avoided.     In  fact,  all  work  possible 
should  be   done  on  the  brake  valve  by 
the    air   brake   machinist,    either   in   the 
roundhouse  or  machine  shop. 

31.  Name  the  different  positions  of 
the  brake  valve? 

A.  Full  release,  running,  lap,  ser\-ice 
application,  and  emergency  application. 

32.  In  what  position  of  the  brake 
valve  is  there  direct  communication  be- 
tween main  reservoir  and  train  pipe? 

A.     The  first,  or  full  release,  position. 

33-  Is  there  no  other  position  of  the 
brake  valve  in  which  the  air  may  pass 
from  the  main  reservoir  to  the  train 
line? 

A.     Yes,  running  position;  however,  in 
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running  position  the  air  passes  indirect- 
ly, or  through  the  passages  and  ports  of 
the  feed  valve  attachment,  in  order  to 
get  from  the  main  reservoir  to  the  train 
line. 

34.  When  making  a  service  applica- 
tion, do  you  draw  air  direct  from  the 
train  pipe? 

A.  No.  In  service  application  the  en- 
gineer draws  air  directly  from  the  small 
equalizing  reservoir  and  from  the  cham- 
ber on  top  of  the  equalizing  piston.  This 
reduction  causes  a  differential  in  pres- 
sures acting  on  the  piston,  and  the  train 
line  pressure  under  the  equalizing  piston 
being  greater,  causes  the  piston  to  rise 
and  discharge  train  line  pressure  at  the 
angle  fitting  of  the  brake  valve  until 
such  time  as  the  latter  pressure  becomes 
lower  than  that  remaining  on  top  of  the 
piston,  when  the  piston  will  descend, 
closing  off  the  discharge  of  train  line 
pressure. 

35.  With  the  G-6  brake  valve  in  run- 
ning position,  if  the   black  hand  of  the 


or  in  a  defective  body  gasket.  How- 
ever, if  the  black  hand  does  not  rise 
while  handle  is  on  lap  position,  but  if 
both  hands  go  up  together  in  running 
position,  above  the  figure  the  feed  valve 
adjusting  spring  is  set  for,  the  trouble 
is  probably  either  in  a  faulty  supply 
valve  in  the  feed  valve  attachment,  or  in 
the  small  gasket  between  the  feed  valve 
attachment  and  the  brake  valve  body. 

27.  What  is  the  effect  of  leakage  from 
the  equalizing  reservoir,  or  the  connec- 
tions to  the  small  chamber  above  the 
equalizing  piston? 

A.  When  a  service  application  is 
made,  the  leakage  from  the  equalizing 
reservoir  in  the  chamber  above  the  pis- 
ton will  cause  more  air  to  escape  than 
is  desired  by  the  engineer,  the  equalizing 
piston  will  remain  raised  off  its  seat 
longer  than  intended,  and  more  pressure 
will  be  drawn  from  the  train  line  than 
desired,  thus  making  a  heavier  applica- 
tion than  is  wanted.  In  other  words,  a 
continuous,  or  at  least  prolonged,  appli- 
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gauge  goes  up  and  equalizes  with  the 
red  hand,  what  is  the  defect? 

A,  As  the  black  hand  indicates  train 
line  pressure,  and  the  red  hand  main 
reservoir  pressure,  the  train  line  pres- 
sure is  evidently  being  increased,  due  to 
the  leakage  of  main  reservoir  pressure 
coming  into  it.  This  leakage  of  main 
reservoir  pressure  into  the  train  line 
pressure  may  be  due  either  to  a  leaky 
rotary  valve  or  leaky  body  gasket.  Also, 
there  may  be  a  leakage  in  the  feed  valve 
attachment  past  the  supply  valve,  or  in 
the  attachment  gasket,  or  the  regulating 
spring  may  be  improperly  adjusted. 

36.  How  can  it  be  ascertained  which 
one  of  these  defects  is  causing  the 
trouble? 

.\.  Discharge  all  air  from  the  brake 
valve.  Place  the  brake  valve  handle  on 
lap  and  start  the  pump.  If  there  is  a 
leakage  of  main  reservoir  pressure  into 
the  train  line,  which  will  be  indicated  by 
the  rising  of  the  black  hand,  the  trouble 
is  either  in  the  rotary  valve  and  its  seat. 


cation  will  be  made,  and  the  engineer 
will  be  unable  to  reliably  regulate  the 
How  of  pressure  from  the  train  pipe  in 
service  application.  In  release  and  in 
running  positions,  this  leakage  will 
merely  mean  a  waste  of  air  p.ressure. 
On  lap,  train  line  pressure  will  continue 
to  escape  at  the  angle  fitting,  either 
slowly  or  rapidly,  according  to  the  size 
of  the  leak. 

38.  Should  the  equalizing  piston  fail 
to  seat,  how  can  it  be  known  if  it  is  due 
to  dirt  on  the  seat  of  the  valve  or  leak 
of  the  equalizing  reservoir  pressure? 

A.  This  question  was  partly  answered 
in  the  preceding.  If  there  is  dirt  between 
the  valve  and  its  seat,  there  will  be  a 
constant  blow  of  train  line  pressure 
through  the  angle  fitting  at  all  times,  but 
if  the  piston  fails  to  seat,  due  to  leakage 
from  the  equalizing  reservoir  in  the 
chamber  above  the  piston,  there  will  be 
no  leakage  of  pressure  at  the  angle  fit- 
ting with  the  brake  valve  handle  in  full 
release,  or  running  positions. 


39.  If  there  is  a  continuous  blow  at 
the  train  pipe  exhaust  port,  or  angle  fit- 
ting, what  should  be  done  to  stop  it? 

A.  If  the  blow  is  due  to  dirt  between 
the  valve  and  its  seat,  make  several  serv- 
ice applications  and  releases.  If  this 
docs  not  stop  the  blow,  the  valve  may  be 
taken  apart  and  cleaned,  providing  it  is 
known  that  the  trouble  is  caused  by  dirt 
between  the  valve  and  its  seat.  If  the 
piston  will  not  seat  on  account  of  leak- 
age from  the  equalizing  reservoir  in  the 
chamber  above  the  equalizing  piston,  or 
the  connections,  each  connection  should 
be  gone  over  carefully  with  soap  suds  to 
detect  and  locate  the  leak,  and  it  should 
then  be  taken  up,  A  torch  blaze  is  not 
sufficient.  If  it  is  impossible  to  stop 
the  leaks,  on  account  of  breakage  of  the 
parts,  etc.,  a  blind  gasket  may  be  placed 
in  the  connection  between  the  chamber 
D  and  equalizing  reservoir,  plugging  this 
opening,  and  a  plug  should  be  placed  in 
the  angle  fitting  of  the  train  pipe  dis- 
charge, and  braking  be  done  very  cau- 
tiously and  carefully  with  the  valve  han- 
dle in  emergency  position.  Thjs  latter, 
however,  is  an  expedient  that  is  very  sel- 
dom necessary. 

40.  What  is  the  effect  of  leaving  the 
handle  of  the  brake  valve  in  full  release 
p')sition  too  long,  before  returning  it  to 
the  running  position,  after  releasing 
brakes? 

A,  The  train  line  and  auxiliary  reser- 
voirs will  be  charged  higher  than  the  feed 
valve  is  adjusted  for,  thus  permitting  the 
equalization  of  pressures  between  the 
auxiliary  reservoirs,  train  line  and  main 
reservoir.  Should  the  handle  be  then 
drawn  to  running  position,  main  reser- 
voir pressure  will  be  unable  to  pass 
through  the  feed  valve  attachment  to  the 
train  line  until  such  time  as  the  latter 
pressure  becomes  reduced  below  the 
point  at  which  the  feed  valve  is  adjusted. 
Should  there  be  leakage  in  the  train  line, 
brakes  will  apply  and  drag  until  the 
brake  vajve  is  thrown  to  full  release 
position,  thus  releasing  the  brakes.  The 
brake  valve  handle  should  not  be  left  in 
full  release  position  after  releasing 
brakes. 

41.  If,  from  any  reason,  the  brakes 
should  drag,  how  can  they  be  released 
from  the  engine? 

.\.  If  it  is  found  that  the  train  line  is 
overcharged  before  leaving  a  terminal,  a 
fairly  heavy  application  of  the  brake  may 
be  made  in  service  position,  and  the 
brake  valve  handle  placed  in  running 
position.  Several  repetitions  of  this  proc- 
ess may  be  necessary.  However,  if  the 
overcharge  occurswhile  the  train  is  run- 
ning, and  brakes  will  not  release  in  run- 
ning position,  the  valve  handle  may  be 
placed  in  full  release  position  and  left 
there  until  the  next  stop  is  made,  and 
then  care  should  be  taken  to  not  over- 
charge again  in  full  release  position,  but 
to  return  to  running  position  in  due  sea- 
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son,  thus  preventing  this  tiuuble.  Simic- 
tinics  a  series  of  Hght  applications  and 
releases  may  be  made  while  running  to 
reduce  an  overcharged  train  pipe;  how- 
ever, this  is  not  practical  on  fast,  mod- 
ern trains. 

42.  1 1'  the  brakes  apply  suddenly,  wliat 
shoidd  llie  engineer  do? 

A.  Place  the  brake  valve  in  lap  posi- 
tion and  ascertain  the  cause.  It  will 
probably  be  due  to  a  burst  or  parted 
hose,  to  the  opening  of  a  conductor's 
valve  or  the  rear  angle  cock.  However, 
regardless  of  the  cause,  the  brake  valve 
handle  should  be  placed  on  lap,  to  save 
the  main  reservoir  pressure  for  releas- 
ing the  brakes  after  the  train  pipe  open- 
ing has  been  clnsed. 

43.  If  the  pipe  connecting  tlie  cham- 
ber above  the  eiiualizing  piston  with  the 
equalizing  reservoir  should  be  broken 
off.  what  should  be  done? 

A.     Plug  up  the  connection  to  cham 
ber    D.   also    the    angle    fitting     on     the 
under  side  of  the  brake  valve,  and  brake 
cautiotisly   and   carefully   in   tlu'    cnu-rj;^ 
ency  application  position. 

44.  What  should  be  done  if  the  pipe 
leading  to  the  black  hand  or  the  air 
gauge  should  break?  If  the  pipe  to  the 
red  hand  should  break? 

A.  If  the  black  hand  pipe  should 
break,  plug  the  connection  at  the  brake 
valve,  using  careful  judgment  in  gaugin.s; 
by  sound  the  amount  of  pressure  drawn 
from  the  etjualizing  chamber  in  service 
application.  If  the  red  hand  pipe  should 
break,  plug  the  connection  at  the  brake 
valve,  taking  care  that  the  pump  govern- 
or is  operating  and  observing  that  suffi- 
cient main  reservoir  pressure  is  being  ac- 
cinnulated  with  which  to  release  brakes 
after  each  application. 

45.  How  is  the  train  pipe  pressure 
regulated  to  70  pounds,  while  the  handle 
of  the  G-6  brake  is  in  running  position? 

A.  By  the  adjusting  nut  and  spring  in 
the  feed  valve  attachment. 

46.  What  is  the  reason  for  having  the 
equalizing  reservoir  on  the  brake  valve? 

A.  The  equalizing  reservoir  is  used  to 
give  an  enlarged  capacity  for  the  re- 
quired volume  of  air  pressure  on  top  of 
the  equalizing  piston,  to  permit  the 
equalizing  piston  to  draw  pressure  grad- 
ually from  the  train  pipe  in  service  appli- 
cation. If  this  enlarged  capacity  were 
placed  in  the  brake  valve,  the  valves 
would  be  entirely  too  large  and  bulky 
for  location  in  the  cab;  however,  this 
capacity  is  obtained  by  employing  a  res- 
ervoir of  suitable  capacity,  and  locating 
it  in  a  remote  and  convenient  place,  and 
piping  it  to  the  brake  valve.  If  the  reser- 
voir were  not  used,  and  the  chamber  D 
capacity  was  restricted  to  its  present  size 
alone,  it  would  be  impossible  to  reduce 
pressure  sufficiently  slow  to  permit  the 
piston  to  rise  gradually  as  it  now  docs; 
but  instead,  the  pressure  would  be  ex- 
hausted   quickly,    the   piston   would    rise 


suddenly  and  make  a  heavier  application 
(if  the  brake  than  was  desired. 

47.  What  effect  would  a  leak  from  the 
equalizing  reservoir  have? 

A.  It  would  be  troublesome  to  the 
engineer  inasmuch  that  he  would  not  be 
able  to  control  the  discharge  of  train 
line  pressure,  as  the  leakage  of  pressure 
above  the  piston  would  cause  the  piston 
to  discharge  more  train  line  pressure 
than  he  mtended  and  desired;  hence,  he 


by  the  piston  into  the  train  pipe  and  out 
at  the  angle  cock.  .Xnothcr  way  is  to 
observe  whether  the  black  hand  rises 
when  the  brake  valve  has  been  returned 
to  lap  after  making  a  service  applica- 
tion. With  a  long  train,  a  leaky  packing 
ring  would  permit  train  line  pressure  to 
leak  past  it  into  chamber  D,  which  would 
be  indicated  by  a  rise  of  the  black  hand 
on  the  gauge,  during  a  service  applica- 
tion. 


C.\SR  OF  R.4PID  C.\R  I.O.\DING.     IT  WENT  I'P    F.\STER  TH.\N   IT  WILL  COME  DOWN. 


would  be  unable  to  properly  control 
brake  applications  on  his  train. 

48.  How  can  a  leak  past  the  packing 
ring  in  the  equalizing  piston  be  located? 

A.  Ascertain  that  the  rotary  valve 
and  body  gasket  are  tight,  place  the 
brake  valve  handle  on  lap  position  and 
open  the  angle  cock  at  the  end  of  the 
tender,  thus  discharging  train  line  pres- 
sure below  the  equalizing  piston.  If  the 
black  hand  now-  falls,  indicating  a  reduc- 
tion of  pressure  in  chamber  D  above  the 
piston,  that  pressure  is  evidently  passing 


49.  What  danger  would  there  be  from 
a  leakage  of  main  reservoir  pressure  into 
the  train  pipe,  when  the  brakes  were  set 
and  brake  valve  was  on  lap  position? 

A.  Such  a  leakage  would  increase  the 
train  line  pressure  and  cause  the  triple 
valves  to  go  to  release  position,  thus  re- 
leasing the  brakes. 

50.  What  danger  is  there  in  a  leak 
from  the  main  reservoir  to  the  train  pipe 
when  the  brakes  are  released  and  handle 
in  running  position? 

.•\.     The  train  would  be  overcharged. 
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.  and  no  excess  pressure  could  be  car- 
ried, if  the  leakage  were  of  such  conse- 
quence and  there  was  a  considerable 
lapse  of  time  between  brake  applications. 
This  unduly  increased  train  line  pressure 
would  have  a  tendency  to  produce  wheel 
sliding. 

51.  What  repairs  may  be  made  on  the 
road  to  overcome  such  leakage? 

A.  It  does  not  pay  to  make  road  re- 
pairs generally,  as  frequently  more  harm 
is  done  thereby  than  good.  The  four 
bolts  holding  together  the  top  and  bot- 
tom portion  of  the  valve  may  be  care- 
fully tightened,  taking  care  not  to  break 
the  bolts,  and  thereby  creating  a  worse 
condition  than  existed  before.  It  would 
be  belter  to  exercise  unusual  care  and 
caution  in  handling  the  trouble  while  on 
the  road,  and  report  it  upon  arrival  at 
the  terminal. 


GENERAL 


QoBStions  Answered 


WIRE    DR.\WN    STE.\M. 

(59)  S.  S.  T.,  Trenton,  N.  J.,  asks: 
What     is     wire     drawn     steam?     A. — 

Steam  to  be  used  with  the  greatest  advan- 
tage should  be  admitted  to  the  cylinders 
as  nearly  at  boiler  pressure  as  may  be. 
It  is  not  possible  to  admit  it  at  actual 
boiler  pressure,  but  the  endeavor  should 
be  to  keep  it  at  high  pressure,  and,  fur- 
ther it  should  be  supplied  in  such  quan- 
tity as  to  follow  the  moving  piston  and 
yet  maintain  the  initial  pressure  what- 
ever that  may  have  been.  If  the  open- 
ing of  either  the  throttle  valve  or  the 
steam  ports  is  not  sufficient  to  allow  the 
initial  pressure  to  be  maintained  during 
the  whole  period  of  admission,  then  the 
steam  is  said  to  be  wire  drawn.  On  an 
indicator  card  wire  drawn  steam  would 
be  shown  by  a  falling  steam  line. 

FEED     V.ALVE     FE.\TURE     ANNULLED,     DUE     TO 
OVERCHARGED    TRAIN    PIPE. 

(60)  S.  R.  T,  Oswego,  N.  Y., 
writes: 

Why  is  it  that  if  you  leave  the  brake 
valve  handle  in  full  release  position  a 
little  while,  and  then  draw  the  handle  to 
running  position,  the  brake  will  go  on 
and  won't  feed  off  in  the  running  posi- 
tion, where  it  ought  to  feed  off,  but  it 
will  release  when  you  go  to  full  release 
position  again?  A. — With  the  valve  han- 
dle in  full  release  position,  the  auxiliary 
reservoirs  and  train  pipe  will  charge  to 
the  limit  the  governor  is  set  for,  or  to 
maximum  main  reservoir  pressure.  When 
the  handle  ismoved  to  runningposition, 
direct  connection  is  cut  ofiF  between  the 
main  reservoir  and  train  pipe,  and  an- 
other connection  is  established  in  a 
roundabout  way  through  the  feed  valve 
attachment;  however,  if  the  adjusting 
spring   in   the   feed   valve   attachment   is 


regulated  to  close  the  feed  valve  supply 
valve  at  70  pounds,  it  will  close  at  that 
pressure  and  no  more  pressure  from  the 
main  reservoir  can  pass  through  it  to  the 
train  pipe  until  after  the  train  pipe  pres- 
sure is  reduced  below  70  pounds,  or  the 
amount  of  the  adjusting  spring  is  set  for. 
In  the  case  you  mentioned,  the  running 
position  is  virtually  converted  into  a  sec- 
ond lap  position,  and  if  pressure  leaks 
from  the  train  pipe,  the  brakes  will  ap- 
ply and  will  not  release  through  the  run- 
ning position,  until  the  train  line  pres- 
sure is  reduced  below  what  the  adjusting 
spring  is  set  at.  The  only  way  to  release 
will  be  to  go  to  full  release  position. 

ROUNDHOUSE    WORK    NOT    PROFITABLE. 

(61)  A.  A.  I.,  Utica,  N.  Y.,  asks: 
If  an  air  pump  gives  trouble  in  gen- 
eral, would  it  not  be  advisable  to  replace 
if  you  have  an  extra  pump  on  hancj.  A. 
—Yes,  in  fact,  it  is  better  to  remove  the 
air  pump  from  the  locomotive  when 
needing  repairs  rather  than  attempt  to 
make  such  repairs  in  the  roundhouse  un- 
less the  needed  repairs  are  exceedingly 
light.  Many  roads  have  adopted  the 
practice  of  removing  the  pump  from  the 
engine  and  taking  it  to  the  back  shop 
for  repairs  instead  of  doing  the  work 
on  the  engine,  and  decided  advantages 
have  resulted  from  the  method.  Again, 
a  pump  -needing  repairs  in  the  round- 
house will  generally  leak  steam  enough 
to  make  it  disagreeable  for  the  repair- 
man, who  will  generally  hurry  his  job 
and  not  do  it  as  well  as  he  would  if  the 
pump  were  on  the  bench  in  the  air- 
brake repair  room. 

COLD    ROLLED    STEEL. 

(62)  S.  S.  T.,  Trenton.  N.  J.,  asks: 
What  is   cold  rolled   steel?     A.— Cold 

rolled  steel  is  practically  what  its  name 
implies,  viz.:  Steel  which  is  rolled  cold. 
In  general  iron  and  steel  shapes  are 
rolled  hot  and  the  final  rolling  is  given 
before  the  metal  has  cooled.  With  cold 
rolled  steel  the  final  rolling  is  accom- 
plished when  the  steel  is  cold. 

DIRECT  VALVE   MOTION. 

(63)  P.  H.  O.,  Woburn,  Mass.,  writes: 
Many  of  the  new  locomotives  having 

inside  admission  piston  valves  use  direct 
motion.  Is  there  any  real  advantage  in 
using  it?  Would  the  indirect  motion  be 
just  as  efficient?  Please  give  reasons. 
A. — The  only  advantage  of  direct  over 
indirect  motion  is  that  in  the  former 
there  are  fewer  joints  or  points  to  pro- 
duce lost  motion  from  wear,  and  some- 
times a  more  direct  line  of  force  can 
be  secured.  Convenience  of  arrangement, 
however,  often  is  the  first  consideration 
of  the  designer  choosing  between  direct 
and  indirect   motion. 

TELEPHONE   FOR   TRAIN    DISPATCHING. 

(64)  P.  H.  O.,  Woburn,  Mass.,  asks: 
Is   the   telephone   used   alone    on   any 

road  for  train  dispatching?     If  so,  is  it  a 


success,  and  what  are  the  disadvantages 
in  using  it?  A. — The  Erie  Railroad  has 
been  using  the  telephone  for  train  dis- 
patching and  so  has  the  Baltimore  & 
Ohio;  other  roads  have  also  adopted  it. 
None  of  them,  however,  to  the  absolute 
exclusion  of  the  telegraph.  See  article 
in  the  current  issue  of  Railway  and  Lo- 
comotive Engineering  on  the  use  of  the 
telephone  by  the  Baltimore  &  Ohio. 

RUNAWAY    ENGINE. 

(65)  I.  M.  S.,  Biwabik,  Minn.,  writes: 
If  an  engine  was  going  down  a  moun- 
tain light  (without  a  train),  without  air 
brakes  and  the  reach  rod  broke,  how 
could  the  engine  be  stopped?  A. — We 
suppose  you  also  mean  that  the  hand 
brake  on  the  tender  were  not  available. 
This  is  one  of  those  questions  which 
supposes  everything  that  an  engineer  re- 
lies upon  to  be  out  of  commission  in  the 
face  of  extreme  peril.  This  is  more  of 
a  catch  question  than  a  practical  one. 
If  the  break  occurred  at  a  very  slow 
speed,  it  is  just  barely  possible  that  en- 
gineer and  fireman  could  slip  a  piece  of 
rope  around  the  end  of  the  lifting  arm 
on  each  side  and  take  a  turn  round  the 
handrail  and  so  pull  the  links  up.  Ifspeed 
was  at  all  fast  or  if  the  valve  gear  was 
heavy  it  would  not  be  possible  to  do  this. 
If  the  engine  had  old  fashioned  glands 
it  might,  at  slow  speed,  be  possible  to 
tighten  each  gland  on  one  side  so  as  to 
retard  the  motion  of  the  piston  rods  and 
thus  reduce  speed.  The  way  you  have 
stated  the  question  leaves  practically 
nothing  available  to  stop  the  engine  with, 
and  we  are  afraid  that  under  the  circum- 
stances nothing  could  be  done  to  make 
an  effective  stop.  An  engine  should  not 
be  run  on  a  mountain  grade,  or  any- 
where else  on  the  road  for  that  matter, 
without  brakes  being  in  thorough  work- 
ing order  and  the  man  running  the  en- 
gine should  know  beforehand  how  his 
brakes  are  working. 

TOO    much    emergency. 

(66)  R.  E.  H.,  Sayre,  N.  Y.,  writes: 
Why  do  we  have  so  much  wear  in  the 
bushing  which  the  equalizing  piston  of 
the  brake  valve  works  in?  I  find  a  num- 
ber of  our  valves  have  worn  where  the 
ring  presses  against  the  bushing,  form- 
ing shoulders  about  1/32  in.  high  on  both 
top  and  botom  of  bushing?  A. — This 
packing  ring  is  purposely  made  to  fit 
tighter  than  the  ring  of  the  triple  valve 
piston  and  consequently  bears  more 
snugly  against  the  walls  of  the  bushing. 
The  wear,  however,  is  principally  caused 
by  the  use  of  the  emergency  position  of 
tlie  brake  valve  by  the  hostler  when 
using  the  valve  around  the  ash  pit,  turn 
table  and  roundhouse.  The  dust  and  dirt 
from  the  train  pipe  is  drawn  up  into  the 
equalizing  piston  and  forms  a  grinding 
substance  which  wears  the  piston  bush- 
ing rapidly. 
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Air  Brake  Department. 
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Duplex  Main-Reservoir  Pressure  Regu- 
lation. 

The  principal  object  accomplislicd  by 
this  simple  expedient,  as  illustrated  by 
the  accompanying  illustration,  is  the 
lelief  of  the  pump  in  cases  where  a 
high  main-rescivoir  pressure  is  carried 
with  a  view  to  securing  prompt  release 
of  brakes  on  long  trains  and  quick  re- 
charge of  auxiliaries.  In  such  in- 
stances, with  a  single  governor  piped 
as  usual,  the  pump  must  necessarily 
work  against  a  high  pressure  for  the 
greater  part  of  the  time;  while,  with 
a  duplex  governor,  properly  piped,  as 
indicated,    the    low-pressure    head    con- 


Echoes  of  the  New  Orleans  Air  Brake 
Convention. 

One  member  reported  that  one  cup  of 
oil  of  about  three  ounces  was  good  for 
two  round  trips  of  about  400  miles. 

It  was  generally  conceded  by  the  mem- 
bers that  a  curled  hair  strainer  for  the 
air  cylinder  had  decided  advantages  in 
supplying  the  pump  with  clean  air. 

Some  of  the  members  favored  the  oil- 
ing of  the  curled  hair  to  catch  floating 
dust  which  otherwise  might  pass  through 
the  dry  hair  strainer  to  the  pump. 

The  change  from  brake  beam  leverage 
having  a  proportion  of  5  to  I  to  a  pro- 
portion of  4  to  I  and  a  ma.ximum  total 


That  the  strainer  of  small  diameter 
quickly  clogs  and  in  cold  weather  freezes, 
was  shown  in  the  discussion,  and  decided 
preference  was  expressed  for  the  strain- 
er of  larger  diameter  and  shorter  length, 
which  give  a  slower  current  of  air  to  the 
pump,  thereby  proving  a  better  dust  ar- 
rester. 

Train  pipe  leakage  was  believed  to  be 
considerably  contributed  to  by  the  ir- 
regular length  of  train  pipe,  some  pipes 
having  their  angle  cocks  13  inches  back 
from  the  inner  face  of  the  knuckle,  while 
other  angle  cocks  were  located  16  inches 
back. 

The  discussion  brought  forth  the  fact 
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trols,  except  when  the  brakes  are  ap- 
plied. Assuming  high  and  low  pres- 
sures of  no  and  85  lbs.  respectively, 
the  pump  will  be  stopped  when  the  low 
limit  is  reached,  and,  so  long  as  the 
brakes  are  inoperative,  work  only 
enough  to  maintain  the  predetermined 
pressure  of  85  lbs.  against  train-pipe 
leaks,  etc.,  but  the  application  of  the 
brakes  by  means  of  the  brake  valve, 
cuts  in  the  high-pressure  and  cuts  out 
the  low-pressure  head  of  the  governor, 
and  the  pump  then  rapidly  builds  up  a 
main-reservoir  pressure  of  no  lbs.,  thus 
insuring  a  more  certain  and  speedy  re- 
lease of  the  brakes  and  a  prompt  re- 
charge of  the  auxiliary  reservoirs.  The 
elimination  of  stuck  brakes  and  the  in- 
creased life  of  the  pump  are  decided 
advantages,  and  as  already  stated,  both 
these  advantages  may  be  gained  by  the 
substitution  of  a  duplex  for  a  single 
governor  and  a  rearrangement  of  the 
piping. 


leverage  of  9  to  I,  was  referred  by  the 
Association  to  the  M.  C.  B.  Committee 
on  Recommended  Practice  for  consid- 
eration. 

One  member  reported  having  secured 
good  results  by  lengthening  the  train 
pipe,  by  placing  nipples  therein,  so  that 
the  angle  cock  stood  10  inches  from  the 
inside  face  of  the  knuckle. 

The  air  cylinder  of  the  pump  will  re- 
quire a  much  less  quantity  of  oil  and 
work  more  satisfactorily  if  it  is  con- 
stantly and  sparingly  fed  than  if  it  is 
intermittently  injected  in  a  flood. 

The  advisability  of  using  a  cord  con- 
nected to  the  conductor's  valve  was  dis- 
cussed, and  the  consensus  of  opinion 
seemed  to  be  that  in  general  use.  such  ar- 
rangement would  be  advisable. 

The  consensus  of  opinion,  as  demon- 
strated by  the  discussion,  was  in  favor 
of  the  fixed  feed  form  of  cup,  as  sub- 
stantial objections  were  found  to  the  ad- 
justable form  of  feed  being  tampered 
with  by  engineers  and  roundhouse  men. 


that  train  pipe  leakage  is  largely  caused 
by  broken  draft  gear  springs  allowing 
the  draw  bar  to  pull  out  farther  than  in- 
tended, thus  stretching  the  hose  unduly 
and  causing  leaks  at  the  couplings. 

Three-ply  hose  was  shown  to  have  a 
greater  flexibility,  but  required  better 
material  than  the  four-ply  hose,  the 
former  costing  nearly  as  much  as  the 
latter,  due  to  better  material  being  re- 
quired. 

One  road  located  the  angle  cocks  on 
5,000  coal  cars  14  to  15  inches  from 
the  inside  face  of  the  coupling.  Little 
trouble  from  leakage  has  been  experi- 
enced, but  this  is  undoubtedly  due  to 
greater  flexibility  of  hose  than  to  the 
distance  employed. 

Instances  were  cited  where  inability  to 
reach  the  conductor's  valve  to  stop  the 
train  had  resulted  in  an  accident  An- 
other case  was  cited  where  a  person  lost 
his  life  owing  to  the  wrong  use  of  the 
cord  connecting  the  conductor's  valve. 

Flexible    hose     with    angle     cock     13 
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inches  from  inside  face  of  coupling  and 
13  inches  from  the  center  line  of  car,  and 
turned  inward  30  degrees  from  a  perpen- 
dicular position  (M.  C.  B.)  will  give 
good  results.  Trouble  comes  from  non- 
observance   of  these   rules. 

Hand  oiling  of  the  air  cylinder  is  at 
the  best  intermittent  and  irregular.  At 
one  time  there  is  a  flooding  of  the  cyl- 
inder with  oil,  which  tends  to  clog  up 
the  ports  and  valves  of  the  pump;  also 
carry  and  deposit  a  sticky  gum  in  the 
small  ports  and  on  the  valves  of  the  air 
pump  and  governor. 

Three  members  stated  that  they  had 
already  departed  from  the  5  to  i  recom- 
mended proportion  to  the  4  to  I  pro- 
portion. One  member  stated  that  he 
had  already  equipped  400  passenger  cars 
with  this  change,  and  another  member 
reported  that  he  had  done  similarly  with 
300  cars.  The  total  leverage  had  in  no 
case  exceeded  7  to  i. 

A  rubber  preservative  for  air  brake 
hose  was  mentioned  favorably  by  sever- 


FIG.  1.— HIGH  AND  LOW  PRESSURE 

RETAINING  VALVE. 


al  members  who  had  tried  it.  It  was 
considered  effective  on  new  hose  only, 
and  kept  the  hose  from  deteriorating  and 
kept  it  pliable  in  winter  time.  The  cost 
per  hose  was  reported  by  the  manufac- 
turer to  be  2  cents,  including  labor  and 
material. 

The  discussion  brought  out  the  fact 
that  air  brake  hose  of  high  grade  manu- 
facture possesses  greater  flexibility  at 
all  times,  and  is  especially  efficacious  in 
cold  weather.  This  is  probably  due  to 
the  better  grade  of  rubber  being  used  and 
its  higher  friction  test. 

The  fact  was  disclosed  that  the  hose 
nipple  is  not  always  screwed  into  the  an- 
gle cock  properly  to  allow  the  faces  of 
the  coupling  heads  to  be  parallel  to  each 
other,  thus  causing  a  twist  of  the  hose 
and  leaks  at  the  coupling  heads.  This 
reflected  much  carelessness  in  installing 
new  hose. 

An  alarming  existence  of  angle  cocks 
turned  outward,  instead  of  inward,  was 


found  to  exist,  and  undoubtedly  accounts 
largely  for  the  wear  of  the  hose  at  the 
nipple  epd,  as  well  as  to  cause  a  leak  at 
the  hose  couplings,  due  to  the  shorten- 
ing of  the  hose. 

The  discussion  demonstrated  that  the 
^I.  C.  B.  specifications  for  air  hose,  if 
properly  followed,  would  be  productive 
of  good  hose,  both  as  to  flexibility  and 
bursting  strength.  It  was  shown,  how- 
ever, that  the  M.  C.  B.  specifications 
were  frequently  ignored  by  certain  roads 
in  the  false  pursuit  of  economy. 

The  discussion  demonstrated  that  the 
members  are  thoroughly  convinced  that 
hand  lubrication  of  the  air  cylinder  of 
the  air  pump  is  inefficient,  and  that  me- 
chanical lubrication,  such  as  is  supplied 
by  the  automatic  oil  cup,  has  proved  its 
value  and  is  thoroughly  satisfactory,  effi- 
cient and  economical. 

One  member  made  tests  which  showed 
that  there  was  12  inches  to  14  inches  play 
between  the  cars,  due  to  uneven  draft 
gear  and  draw  bar  stresses.  This  stretch- 
ed the  hose  to  its  extreme  limit,  badly 
straining  it  and  partially  uncoupling,  al- 
lowing leakage  of  train  pipe  air  to  escape 
at  the  coupling  heads. 

One  member  advised  that  his  road  was 
seriously  considering  the  question  of 
eliminating  the  cord  to  the  signal  car 
discharge  valve,  that  not  being  an  emerg- 
ency device,  and  using  the  cord  connect- 
ed to  the  conductor's  valve  and  running 
the  full  length  of  the  car. 

One  member  called  attention  to  the 
fact  that  on  many  roads  the  cords  con- 
nected to  the  conductor's  valve  were  in 
such  poor  condition,  and  the  conductor's 
valve  so  tightly  closed,  that  the  cord 
would  break  when  an  attempt  was  made 
to  pull  the  valve  open  with  the  cord. 

Spliced  air  brake  hose  has  proved  a 
failure.  The  practice  either  has  died  out 
or  is  dying.  One  member  suggested 
testing  spliced  hose  with  soap  suds,  and 
believed  that  by  so  doing  so  many  hose 
would  be  condemned  and  returned  to 
the  shop  that  it  would  stop  the  practice. 
The  supposedly  economical  practice,  if 
thoroughly  tested,  would  prove  so  ex- 
pensive that  it  would  die  a  natural  death. 

A  recommendation  was  made  that 
wherever  practical  a  cord  should  be  used 
in  conjunction  with  the  conductor's  valve 
in  passenger  cars,  the  cord  running  the 
full  length  of  the  car.  In  cases  where  it 
would  not  be  practical  to  use  such  a  cord, 
two  conductor's  valves  should  be  located 
in  the  car,  one  at  each  end. 

One  member  suggested  that  possibly 
the  middle  portion  of  the  air  cylinder 
was  a  better  point  at  which  to  introduce 
lubrication,  this  practice  seemingly  being 
followed  by  the  large  air  compressor 
people;  but  the  discussion  brought  out 
the  fact  that  although  the  cup  is  located 
in  the  middle  portion  of  the  cylinder,  it 
actually  supplies  lubrication  direct  to  the 
inlet  ports  of  the  compressor,  thereby  in- 


troducing it  at  the  end  of  the  cylinder 
the  same  as  is  done  with  the  locomotive 
air  pump. 

One  of  the  best  papers  of  the  conven- 
tion was  that  one  introduced  by  Mr. 
Geo.  R.  Parker,  advocating  a  reduction 
in  the  standard  proportion  of  the  brake 
beam  levers  from  5  to  I  to  4  to  I,  the 
objection  to  the  S  to  i  form  being  that 
the  movement  of  the  top  end  of  the  lever 
so  was  great  that  it  would  either  bottom 
in  the  brake  beam  stout,  or  strike  the 
end  sill  of  the  truck  in  wearing  out  a 
set  of  brake  shoes.  The  5  to  i  propor- 
tioned brake  beam  lever,  with  the  aver- 
age car  of  to-day  gives  l634  inches  top 
movement  of  the  truck  lever,  while  the 
4  to  I  fo;;m  gives  but  13  inches  move- 
ment for  the  same  lever.  The  maximum 
total  leverage  to  be  employed  was 
recommended  as  9  to  i. 

Train  pipe  leakage  was  observed  to 
be  largely  caused  by  the  pulling  apart 
of  air  brake  hose  instead  of  uncoupling 
them  by  hand.  This  undue  strain  on  the 
hose  has  a  tendency  to  wrench  it  at  the 
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nipple  end  and  stretch  the  rubber  coating 
in  such  a  way  as  to  cause  it  to  crack  and 
admit  moisture  in  damp  weather,  which 
freezes  in  cold  weather,  thus  making  the 
hose  stiff  and  rigid.  The  coupling  gas- 
ket was  also  upset,  thus  causing  it  to 
leak.  A  large  amount  of  train  pipe  leak- 
age was  believed  to  be  due  to  this  evil 
practice. 

The  disadvantage  to  which  the  air 
brake  hose  between  cars  is  subjected  in 
cold  weather  was  illustrated  by  the  fact 
that  a  test  had  been  made  on  a  38-car 
freight  train  and  the  total  slack  found 
in  the  train  was  17  feet  7%  inches.  The 
average  slack  between  the  cars  was  5.87 
inches.  The  total  slack  at  the  knuckles 
was  4  feet  5.25  inches.  The  average 
slack  at  the  kunckles  was  1.48  inches. 
The  total  slack  caused  by  draw  bar  end 
play  was  13  feet  2.37  inches.  The  aver- 
age slack  in  draw  bar  end  play  was  4.4 
inches.     These  are   exceedingly   difficult 
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figures  lor  an  air  hose  to  operate  against 
in  fair  weather,  to  saying  of  cold  weath- 
er, when  the  hose  is  frozen  rigid,  destroy- 
ing its  flexibility. 

It  was  the  sense  of  tlu-  convention  that 
a  brake  should  be  had  by  which  the  air 
brake  and  hand  brake  would  operate  har- 
moniously. 

It  was  also  the  sense  of  the  convention 
that  wlierc  the  slack  adjuster  is  used,  the 
hand  brake  should  be  so  arranged  that 
the  adjuster  will  take  up  slack  for  both 
hand  and  air  brake. 

It  was  also  the  sense  of  the  convention 
that  a  design  of  hand  brake  should  de- 
velop equal  braking  power  on  both 
trucks. 

On  a  vote  of  the  convention,  it  was 
decided  to  suggest  to  the  Master  Car 
Builders'  Association  that  a  change  be 
made  in  their  recommended  practice  rep- 
resented in  the  paper  as  type  4a,  plate  9, 
in  their  proceedings,  and  that  the  double 
hand  brake  be  changed. 

The  officers  for  the  ensuing  year  were 
elected    as    follows:     President,    L.    M. 


FIG.  3.     HIGH  .\ND  LOW   PRESSURE 
RETAINING  VALVE. 

Carleton:  first  vice-president.  W.  P. 
Garabrant;  second  vice-president.  Geo. 
R.  Parker:  third  vice-president,  P.  J. 
Langan;  executive  members,  J.  H. 
Hardy.  J.  R.  Alexander,  W.  C.  Hunter: 
treasurer.  Otto  Best;  secretary,  F.  M. 
Nellis. 

From  the  sentiment  expressed,  it  look- 
ed as  though  the  1906  convention  would 
be  held  in  Montreal,  Canada. 


High  and  Low  Pressure  Retaining 
Valve. 
As  is  well  known,  the  standard  re- 
taining valve  is  designed  to  maintain 
a  brake-cylinder  pressure  of  15  pounds 
while  the  auxiliary  reservoirs  are  being 
recharged,  and  ordinarily  this  pressure 
is  sufficient.  Under  extreme  conditions, 
however,  it  has  proved  desirable  to 
have  the  power  of  increasing  the 
amount  of  pressure  retained  in  the 
brake  cylinders  during  the  recharge  to 


50  pounds,  and  the  Westinghousc  Air 
Brake  Co.  has  met  this  demand  by  the 
manufacture  of  a  high  and  low  pres- 
sure retaining  valve  which  fully  meets 
these  requirements. 

This  new  retaining  valve  is  very  sim- 
ilar to  the  standard  type  in  general  de- 
sign, but  modified  as  indicated  in  Fig- 
ures I,  2  and  3.     It  will  be  noted  that 
the  main  difference  consists  in  the  ad- 
dition   of    a    cylindrical    weight,    which 
surrounds  the  usual  weight  and  is  lift- 
ed by  it  whenever  the  valve  is  manip- 
ulated to  retain  50  pounds.     When  the 
handle  is  placed  in  the  horizontal  po- 
sition, one  of  two  eccentric  lugs  on  it 
raises    pin   9,   and     also     the     outside 
weight,    the   latter    to   the     top    of     its 
movement.     Durnig   such   time   the   in- 
ner weight  alone  retains  the  pressure. 
If  the  handle  is  placed  in  the  interme- 
diate position  marked  "high  pressure," 
(Figure     3),     neither     eccentric     lug 
touches  the  lifting  pin,  and  consequent- 
ly  the   outside   weight   rests   upon   the 
top  of  the  inner  one,  and  the  air  pres- 
sure must  raise  both  weights  before  it 
can  escape  to  the  atmosphere.     When 
the   handle   is   placed   vertically   down- 
ward, as  shown  in  the  cut,  the  air  passes 
directly   to   the    atmosphere,   thus   cut- 
ting out   the   retaining  valve,  while  at 
the  same  time  the  other  eccentric  lug 
on  the  handle  raises  the  lifting  pin  and 
outside  weight,  so  that  the  small  weight 
alone  rests  on  the  valve  seat,  and  wear 
is  reduced  to  a  minimum. 

It  will  be  noted  that  the  exhaust  and 
low  pressure  positions  of  this  retain- 
ing valve  handle  are  similar  to  those 
of  the  standard  retaining  valve.  This 
is  done  so  that  when  cars  equipped  with 
this  valve  are  running  in  localities  free 
from  heavy  grades,  and  the  train  crews 
may  not  be  familiar  with  this  new  type 
of  valve  but  are  so  with  the  standard 
valve,  they  cannot  by  mistake  place  the 
handle  in  the  high  pressure  position. 
It  will  be  noted  also  that  the  letters 
"H.  P."  and  "L.  P."  are  cast  on  the 
body  so  as  to  still  further  assist  in  in- 
dicating the  positions  of  the  valve  han- 
dle.   

Westinghouse  Automatic   Oil  Cup, 
No.  2. 

.■\s  illustrated  in  the  accompanying 
sketch,  the  cup  is  composed  of  a  steel 
base  screwing  into  the  air  cylinder  of  the 
air  pump  to  which  is  properly  coneted  a 
brass  up  for  holding  the  oil,  on  this  cup 
is  a  cap  4  which  fits  snugly  and  is  fasten- 
ed to  a  three  link  chain  to  prevent  loss 
of  the  cap. 

The  operation  of  the  cup  is  as  follows: 
Oil  is  contained  in  Chamber  0.  The  op- 
erative parts  consist  of  a  needle  feed 
stem  6.  valve  C  and  spring  7.  On  the 
down  stroke  of  the  pump  the  valve  C  is 
drawn  from  its  seat  by  suction  compress- 
ing the  spring  7  and  a  slight  amount  of 


oil  is  drawn  ni  through  the  port  a.  On 
the  up  stroke  of  the  pump,  valve  C  is 
forced  against  its  scat  and  closes  off  all 
feed  of  oil  which  passes  along  the  needle 
6  from  the  pump,  thence  down  to  the 
valve  C.  Thus  is  will  be  seen  that  on 
each  down  stroke  of  the  pump  oil  is 
drawn  past  the  needle  6,  past  valve  C 
and  down  through  port  a  to  the  air  cyl- 
inder. Port  e  is  one  of  a  series  of  heater 
ports  cast  in  the  cup  for  the  purpose  of 
admitting  warm  air  to  the  body  of  the 
cup  to  keep  the  oil  in  a  free,  liquid  state 
to  pass  from  chamber  O,  past  the  needle 
6  and  valve  C  to  the  air  cylinder.  As 
will  be  noted,  the  feeding  feature  of  this 
cup  is  fixed  type  and  cannot  be  varied 
or  regulated  as  can  the  set  screw  type 
of  cup  known  as  the  No.  I  type. 


don't    ISE    THE    WRONG    RING. 

(67)    R.  E.  H.,  Sayre,  N.  Y.,  writes: 
We  are  using  in  some  of  our  brake 


WESTINGHOUSE  AUTOMATIC  OIL  CUP, 
No.  2. 


valves  a  packing  ring  belonging  to  the 
triple  valve  piston.  As  they  are  the 
same  size,  would  there  be  any  objection 
to  doing  this?  -A. — You  will  find  the 
width  of  the  packing  ring  at  the  split 
is  greater  in  the  equalizing  piston  ring 
than  in  the  triple  piston  ring.  When 
triple  piston  rings  are  used  for  the 
equalizing  piston,  it  is  possible  for  the 
air  to  escape  from  one  side  of  the  pis- 
ton to  the  other  at  the  smallest  width 
of  the  ring,  as  that  point  is  too  nar- 
row for  good  use  in  the  equalizing  pis- 
ton.   

It  is  stated  on  good  authority  that 
railroads  east  of  Chicago  need  60,000 
additional  freight  cars  to  handle  prop- 
erly business  that  is  coming  their  way. 
Half  the  required  number  were  ordered 
during  the  first  three  months  of  this 
vear. 
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Shop   Door  Lower   Bolt. 

The  sketch  which  we  show  here  is  of 
the  lower  bolt  for  a  roundhouse  or  shop 
door,  and  it  may  be  seen  in  all  its  glory 
at  the  Wilmington  shops  of  the  Penn- 
sylvania. The  bolt  is  made  out  of  2j4  x 
H  in.  flat  iron  about  24  ins.  long  and 
turned  over  at  the  top  so  as  to  be  readily 
taken  hold  of  when  it  is  desired  to  raise 
or  lower  it. 

The  bottom  end  of  the  bolt  is  7/i  in. 
square  and  passes  through  a  suitable 
guide  and  enters  a  suitable  socket  in  the 
floor.  There  is  a  certain  freedom  of 
movement  of  the  upper  part  of  the  bolt, 
as  may  be  seen  by  the  slot  cut  out  which 
resembles  the  letter  J,  with  the  upright 
portion  somewhat  inclined.  A  bolt  or 
stud  with  washer  remains  fastened  in  the 
door  and  the  movement  of  the  door  bolt 
is  confined  to  the  play  of  the  slot  about 
this  fixed  peg.  if  we  may  so  call  it.  A 
large  flat  washer  and  nut  overlap  the  slot 
so  that  the  door  bolt  cannot  fall  forward 
or  get  out  of  place. 
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SHOP    DOOR    LOWER   BOLT. 

When  the  door  bolt  is  raised  the  stud 
takes  up  its  position  in  the  ball  of  the 
letter  J,  by  which  of  course  we  mean  the 
slot  of  that  shape.  When  in  that  posi- 
tion nothing  but  intentional  and  pur- 
posive effort  will  let  the  door  bolt  drop 
down  again,  and  that  is  a  very  important 
point  though  a  seemingly  trivial  one. 
Those  who  have  observed  the  beautiful 
but  destructive  curve  swept  out  on  the 
shop  floor  by  a  trailing  door  bolt,  and 
who  have  experienced  the  many  times 
such  a  door  will  "stall"  when  being  open- 
ed or  closed,  will  appreciate  this  cannot 
shake-down  door  bolt. 

It  is  easily  made,  easily  applied,  and  its 
maintenance  charge  may  be  expressed  by 
the  word  "nil."  Yet  it  does  no  damage 
to  door  or  floor,  and  if  being  made  in 


quantity  could  have  tlie  J-sIot  stamped 
out  in  one  operation.  When  in  its  busi- 
ness place  it  holds  the  door  tight  and 
close  and  when  out  of  commission  it 
does  not  give  any  trouble,  and  that  is 
about  all  that  ought  legitimately  be 
asked  of  a  door  bolt. 


Handy  Blacksmith's   Hoisting 
Swivel. 

A  handy  hoisting  swivel  for  heavy 
work  is  in  the  blacksmith's  shop  of  the 
new  Pennsylvania  Railroad,  at  Wilming- 
ton, Del.  The  swivel  hangs  from  an  or- 
dinary hammer  crane  and  the  end  of  the 
top  link  is  upset  and  a  heavy  square 
thread  is  cut  on  it.  The  top  one  is  a 
right  hand  thread  and  turns  in  a  nut, 
from  which  two  stout  handles  hang 
down.     The  handles  are  like   those   of  a 
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HOISTING    SWIVEL. 

loving  cup  turned  upside  down.  The  low- 
er nut  turns  on  a  left  hand  thread,  also 
upset,  and  from  the  bottom  of  this  lower 
link  of  the  whole  system  hangs  a  pulley 
and  chain  which  supports  the  free  end 
of  the  work  when  on  the  forge. 

The  reason  the  handles  hang  down 
below  the  level  of  the  lower  nut  is  the 
facility  which  the  arrangement  gives  to 
the  smith  or  his  helper  to  grasp  the 
swivel  at  convenient  height  and  raise  or 
lower  the  free  end  of  frame  or  bar  as 
part  of  it  lies  in  the  forge  fire.  The  han- 
dles are  made  strong  enough  to  carry 
the  weight,  notwithstanding  their  curved 
form,  and  the  ends  of  the  two  links,  as 
we  have  called  the  top  and  bottom  bars, 
are  upset  so  that  larger  and  coarser 
threads      may      be      used,      thus      in- 


creasing the  lift  or  fall  for  every 
turn  of  the  swivel.  The  arrange- 
ment does  not  take  up  much  room 
and  does  away  with  the  dangling  chains 
and  extra  rigging  necessary  where  a  dif- 
ferential pulley  block  is  used.  The  whole 
arrangement  is  compact  and  handy,  and 
is  very  much  liked  by  those  who  use  it, 
who  consider  it  a  great  convenience. 
The  swivel  can  be  made  of  any  size  and 
the  shape  can  be  modified  to  suit  require- 
ments, but  whatever  its  actual  shape  it 
is  a  time-saver  and  a  convenience  to  the 
men. 


A  Modern  Miracle  Worker. 

Biology  is  the  science  of  living  matter, 
the  study  of  the  origin,  structure,  devel- 
opment, function  and  distribution  of  ani- 
mals and  plants.  In  the  past  the  students 
of  biology  have  contented  themselves  in 
investigating  how  animal  life  has  de- 
veloped through  natural  or  artificial 
causes  or  environments,  and  they  learned 
many  interesting  and  curious  things.  The 
story  of  how  the  grains  that  feed  the 
world  were  cultivated  from  wild  grasses 
and  how  our  luscious  fruits  developed  by 
care  .and  selection  from  wild,  tasteless 
forms,  make  reading  that  is  more  inter- 
esting and  profitable  to  rational  minds 
than  any  work  of  the  imagination. 

A  miracle  worker  has  arisen  in  Cali- 
fornia in  the  person  of  Luther  Burbank, 
who  in  a  few  years  has  developed  cer- 
tain plant  life  through  stages  that  nature 
and  ordinary  culture  could  not  achieve  in 
centuries.  This  wonderful  naturalist  has 
affected  a  revolution  in  fruit  development 
and  has  produced  absolutely  new  species 
of  edible  fruit,  conferring  benefits  upon 
mankind  such  as  few  men  have  had  the 
privilege  of  performing  in  all  the  world's 
history. 

The  secret  of  Mr.  Burbank's  success 
has  been  the  possession  of  abnormal 
powers  of  observation  which  he  has 
used  to  direct  the  natural  tendencies  of 
plants  and  by  proper  treatment  acceler- 
ate to  action  in  a  few  years  that  would 
take  centuries  for  the  ordinary  processes 
of  growth  or  development  to  produce.  By 
observing  tendencies  of  plants  that  were 
out  of  the  ordinary,  such  as  scarcity  of 
seeds,  absence  of  thorns,  thinness  of  skin, 
peculiarities  of  perfume,  and  other  char- 
acteristics he  has  produced  seedless  fruit 
of  nearly  all  kinds,  elTected  a  revolution 
in  increasing  the  scent  of  many  flowers, 
he  has  cultivated  spineless  cactus  and  in- 
timates that  he  can  convert  all  the  cactus 
in  the  plains  as  free  from  thorns  as  a 
tobacco  plant.  He  has  performed  many 
other  wonders  on  plant  life,  but  we  con- 
sider this  one  of  the  most  valuable  of 
the  marvels  performed  by  Mr.  Burbank. 
Cactus  grows  where  no  other  plant  life 
will  survive,  and  its  leaves  make  nutriti- 
ous feeding  for  animals.  It  is  making  the" 
desert  more  than  bloom  like  a  rose,  it 
converts    it   into   a    rich    pasture    where 
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beasts  of  the  field  and  wild  animals  may 
graze  in  luxury. 

Discussing  departments  of  biology  is 
not  in  our  line,  but  the  work  of  the  ex- 
traordinary man  whose  triumphs  we  have 
been  writing  about  is  a  fine  example  for 
the  thousands  of  young  men  beginning 
to  earn  their  daily  bread,  who  form  part 
of  our  readers.  Two  things  have  con- 
tributed to  raise  Mr.  Burbank  from  ob- 
scurity to  celebrity,  from  poverty  to  afflu- 
ence. In  the  first  place  he  was  not  afraid 
of  hard  work,  and  in  the  second  place 
he  saw  into  the  heart  of  things  as  few 
other  persons  have  seen.  All  his  capital, 
on  beginning  business,  was  industry  and 
observing  habits.     A  field  of  equal  rich- 


Boiler — Type,  wagon  top,  with  crown  sheet  sup- 
ported by  crown  bars  placed  crossways  with 
ends  rcstinii  on  side  sheets  and  braced  to 
dome.  Diameter  smoke  box,  38  ins.;  shell, 
37%  ins.  diameter;  wagon  top,  44  ins.; 
smoke  box,  5/16  in.;  shell,  %  in.;  taper 
course,  %  in.;  wagon  top,  %  in.;  backhcad, 
7/16  in.;  throat,  7/16  in.;  front  tube  sheet, 
7/16"  In.;  fire  box  tube  sheet, 7/16  in.;  firebox 
crown,  sides  and  door  sheet,  5/16  in.;  mud 
ring,  2  ins.  deep,  single  riveted;  water  space, 
front,  sides  and  rear,  2'/^  ins.  Water  space, 
at  sides  increases  at  top.  Dome,  22  ins.  in- 
side diameter;  92  2-in.  tubes  9  ft.  long; 
No.  13  B.  VV.  G.  Firebox,  40  ins.  long  by 
37%  ins.  wide  at  grates.  Steam  pressure,  150 
lbs.  Test  pressure,  200  lbs.  ileating  surface 
— Tubes,  432.25  sq.  ft.;  fire  box,  54.6  sq.  ft.; 
total,  486.85  sq.  ft.  Grate  area,  10.4  sq.  ft. 
The  water  supply  of  700  gallons  is  car- 
ried in  a  saddle  tank  placed  over  boiler. 


isfactory,  and  it  seems  that  a  great 
many  will  be  put  in  service  for  surface 
railways.  There  is  an  idea  among 
many  travelers  that  steel  makes  a  car 
that  will  be  safer  in  case  of  accident 
than  a  wooden  car,  especially  in  case 
of  fire.  The  New  York  Central  people, 
it  is  reported,  have  ordered  150  all- 
steel  passenger  cars  that  will  be  em- 
ployed mostly  on  their  suburban  serv- 
ice. 


In  consetjuence  of  the  increase  of 
their  business,  the  H.  W.  Johns-Man- 
ville  Company  have  found  it  necessary 
to  establish  more  branches  as  a  con- 
venience    to     customers.        The      new 


TANK    ENGINE   BUILT   BY   THE    LIMA   LOCOMOTIVE    AND    M.\CHINE    COMP.\XY,    OF    LIMA.    OHIO. 


ness   is   open   to   every  person   who   will 
employ  the  same  means. 


Lima  Switcher. 
Our  half-tone  from  the  photograph 
shows  a  locomotive  recently  completed 
by  the  Lima  Locomotive  and  Machine 
Company  for  the  United  States  Navy 
Yard  at  Puget  Sound. 

Class,  0-4-0.  Gage,  4  ft.  SM  ins.  Weight  in 
working  order,  50,000  lbs.  Cylinders,  12 
X  16  ins.  Wheel  Base,  6  ft.  Driving  wheels, 
36  ins.  diameter.  Tires,  M.  M.  Standard, 
5I4  ins.  wide.  Axles  of  steel,  with  journals 
5^  X  6\^  ins.  Main  rods  forked  rear  ends 
and  solid  front  ends.  Parallel  rods  solid 
ends  and  bronze  bushings. 

All  rod  oil  cups  forged  solid. 

Balanced  valves  used  with  a  travel  of  3%  ins., 
%  in.  lap  and  set  with  1/16  in.  lead  in  full 
gear.  Crossheads  of  cast  steel.  Laird  type, 
with  bronze  block  and  side  liners.  2%  ins. 
piston  rods. 


The  tank  has  an  equalizing  pipe.  The 
fuel  supply  of  1,000  lbs.  is  carried  in  steel 
boxes  placed  on  each  side  of  cab  under 
seats. 

The  grates  are  rocking  and  operated 
from  footplate. 

The  engine  has  outside  equalized 
steam  brake  with  flanged  shoes.  The 
following  fittings   are  used: 

Metallic  packing.  No.  6  Monitor  injectors.  Ash- 
croft  steam  gauge.  Two  2  in.  Kunkle  pop 
valves.  Detroit  lubricator.  3  in.  Lunken- 
heimer  whistle. 


When  the  Interborough  Railway 
Company  of  New  Y'ork  purchased  roll- 
ing stock  for  the  Subway  lines,  steel 
passenger  cars  were  largely  specified, 
although  railroads  had  but  little  expe- 
rience with  that  material  for  passenger 
cars.     The  cars  have  proved  highly  sat- 


branches  are  in  the  far  West — San 
Francisco,  Seattle,  Kansas  City,  Los 
Angeles,  Little  Rock,  and  Minneapolis. 
With  these,  in  addition  to  the  old 
branches,  New  Y'ork,  Milwaukee,  Chi- 
cago, St.  Louis,  Boston,  Philadelphia, 
Pittsburg,  Cleveland,  New  Orleans, 
London,  Paris  and  Brussels,  the  com- 
pany has  now  eighteen  branches,  cover- 
ing the  entire  United  States  and 
Europe. 


Very  flattering  reports  have  been 
made  from  time  to  time  about  the  per- 
formance of  the  locomotives  on  the 
Chicago  and  North  Western  with  the 
Y'oung  valve  gear.  The  North  West- 
ern people  have  ordered  a  big  lot  of 
locomotives,  but  we  notice  there  is  no 
Y'oung  valve  gear  specified  for  anj-  of 
them. 
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Fitting   a    Driving    Box. 

BV    JAMES    KENNEUV. 

One  of  the  most  valuable  features  of 
Railway  and  Locomotive  Engineering 
is  the  multitudinous  variety  of  "shop 
hints"  published  in  its  columns — hints 
of  much  value  to  the  earnest  mechanic 
or  engineer  who  aspires  to  a  wide 
knowledge  of  his  calling.  In  the  larger 
machine  and  railroad  shops,  where  the 
modern  tendency  to  keep  workmen 
constantly  occupied  at  some  branch  of 
work  in  which  they  have  had  special 
experience  there  is  a  tendency  to  de- 
velop a  spirit  of  secretiveness  not  cal- 
culated to  educate  an  apprentice  or  to 
broaden  the  experience  of  even  the 
most  skilled  among  the  workmen. 

Of  these  tricks  of  the  trade  there  is 
no  end.  Most  of  them  appear  trivial  at 
first  sight,  and  might  be  deemed  not 
sufficiently  important  to  warrant  a 
demonstration  in  a  mechanical  journal. 
Most  of  these  little  tricks,  however, 
have  in  them  some  mechanical  princi- 
ple embodying  a  simple  method  of  pro- 
ducing some  important  effect  and  may 
be  applicable  on  relative  conditions  on 
a  larger  scale.  Among  a  certain  class 
of  the  knowing  ones  these  trade  secrets 
arc  carefully  guarded.  There  is  a  de- 
gree of  self-complacency  about  the  pos- 
sessors of  these  trade  secrets  which,  to 
their  minds,  seems  to  make  up  for  the 
lack  of  education  or  mechanical  train- 
ing and  tends  to  make  up  for  their 
shortcomings  in  the  several  branches  of 
the  trade. 

It  is  worthy  of  remark,  however,  that 
the  most  accomplished  mechanics  are, 
as  a  rule,  the  most  communicable,  and 
are  ever  ready  not  only  to  instruct  their 
fellows  what  to  do  but  also  what  to 
avoid,  and  a  better  illustration  of  the 
truth  of  this  statement  could  not  be 
given  than  the  account  of  the  fitting  of 
a  driving  box  by  a  machinist  named 
Tracy.  Twenty  years  have  elapsed 
since  there  was  any  trace  of  Tracy. 
He  may  know  more  by  this  time.  He 
could  hardly  know  less.  There  was  a 
rush  on  driving  boxes  and  Tracy  was 
sent  to  help  them  out.  The  leading 
hand,  a  skilled  and  gentlemanly  work- 
man, volunteered  some  instructions  to 
Tracy,  but  Tracy  waved  him  aside 
with  the  assurance  that  he,  Tracy,  had 
not  come  here  to  learn  anything.  Tracy 
knew  it  all.  Four  boxes  were  given  to 
Tracy.  The  size  was  of  the  smaller 
kind,  and  it  was  not  unusual  to  have  a 
similar  set  fitted  to  the  a.xles  in  two 
hours.  Tracy  began  operations  as  soon 
after  7  A.  M.  as  he  could  get  his  new 
files  and  hammer  and  paint  pot  and 
brush  together.  At  11.30  he  had  suc- 
ceeded in  adjusting  the  interior  of  one 
of  the  four  boxes  to  the  curvature  of 
the  axle  upon  which  it  was  intended  to 
bear.  The  discovery  was  made,  how- 
ever,  that   the   cellar   previously    fitted 


to  the  bottom  of  the  box  would  not 
look  at  the  box.  Tracy  had  indulged 
in  the' foolish  practice  of  hammermg 
the  top  of  the  driving  box  every  time 
before  trj'ing  it  on  the  axle.  He  had 
done  this  in  order  to  loosen  out  of  the 
oil  holes  and  oil  ways  on  the  top  of 
the  box  any  filings  or  other  particles 
that  his  brush  had  failed  to  remove, 
with  the  result  that  the  hundreds  of 
blows  struck  upon  the  top  of  the  box 
had  the  effect  of  stretching  the  metal 
in  the  upper  part  of  the  box  and  con- 
sequently closing  the  box  at  the  bot- 
tom. The  most  remarkable  thing  about 
the  performance  was  how  Tracy  had 
managed  to  get  ahead  of  himself.  There 
doubtless  is  a  gradually  decreasing 
limit  to  the  effect  on  a  driving  box  by 
hammer  blows  such  as  were  struck  by 
Tracy,  or  perhaps,  discovering  that  his 
tiling  had  no  apparent  effect  upon  the 
fitting  of  the  box,  he  grew  desperate, 
and  by  giving  a  double  dose  of  filing 
he  gradually  drew  ahead  of  the  game. 
Great  globules  of  sweat  on  the  brow 
of  the  bewildered  Tracy  and  a  couple 
of  pounds  or  more  of  bronze  dust  on 
the  floor  showed  that  he  had  not  been 
idle.  There  was,  of  course,  nothing 
else  to  be  done  with  the  box  under 
such  circumstances  but  to  plane  it  par- 
allel again  and  line  the  wedges  to  suit 
the  reduced  size  of  the  box. 

The  correct  practice  before  fitting 
driving  boxes  is  to  place  corks  in  the 
oil  holes  leading  from  the  top  of  the 
box  and  thus  obviate  the  necessity  of 
hammering  the  box  for  the  purpose  of 
loosening  the  adhesive  filings;  never- 
theless there  are  few  evil  practices  so 
common  in  railroad  shops  as  the  ham- 
mering of  driving  boxes  to  jar  the  fil- 
ings from  their  lurking  places. 

Two  classes  of  boxes  are  especially 
in  danger  of  being  treated  to  this 
method,  the  smaller  size  of  boxes 
which  are  light  enough  to  be  lifted  by 
hand,  and  those  of  the  largest  size  that 
are  raised  by  some  mechanical  appli- 
ance and  dropped  on  the  axle  in  the 
process  of  fitting.  In  the  case  of  both 
the  final  act  before  lifting  them  to  the 
axle  is  to  set  them  square  up  on  their 
bases,  and  it  is  at  this  time  that  the 
man  with  his  hammer  gets  in  his  work. 
Much  of  the  trouble  with  driving  bo'xes 
might  be  traced  to  the  ignorant  abuse 
which  the  boxes  are  subjected  to  in  the 
process  of  fitting.  In  the  case  of  a 
cast  iron  box  with  separate  brass  bear- 
ing the  danger  is  greater  than  in  the 
case  of  the  solid  brass  or  bronze  box, 
for  it  will  be  readily  seen  that  no  mat- 
ter how  carefully  fitted  the  brass  bear- 
ing may  be  into  the  cast  iron  box,  or 
how  tightly  it  may  be  driven  to  its 
place  at  such  fitting,  the  constant  rep- 
etition of  hard  hammer  blows  upon  the 
top  of  the  box  cannot  fail  to  affect  the 
fitting   of   the    brass    and   consequently 


to  loosen  the  bearing  in  its  place,  or 
the  box  itself  becoming  prematurely 
crystalized,  or  even  cracked,  so  that 
it  is  ready  to  break  in  pieces  alter  a 
short  period  of  service. 

While  the  latter  class  of  box  con- 
tinues in  service  it  would  be  well  to 
remember  that  in  view  of  the  fact  that 
all  driving  boxes  have  a  tendency  to 
close  up  when  bored  out,  it  would  be 
well  in  the  class  referred  to  that  the 
scale  at  least  be  bore.d  out  of  the  bear- 
ing before  being  fitted  into  the  box. 
In  the  case  of  the  one-piece  bronze  box 
it  is  not  necessary  for  the  reason  that 
its  solidity  affords  an  opportunity  to 
reverse  the  method  of  Tracy  and  if  the 
box  has  closed  to  such  an  extent  as 
may  render  it  difficult  to  adjust  the 
cellar,  the  box  may  be  readily  expand- 
ed by  adjusting  a  steel  bar  on  "drift" 
into  the  oil  way  in  the  inner  crown  of 
the  box  and  a  few  vigorous  blovi^s  with 
a  hand  hammer  on  the  "drift"  will  have 
the  effect  of  reopening  the  box  to  its 
normal  or  parallel  position.  This  is 
one  of  the  trade  secrets  to  which  the 
oil  way  or  groove  in  driving  boxes 
adapts  itself  so  that  hammer  marks  are 
not  necessarily  or  needlessly  visible. 

In  view  of  the  preceding,  it  need 
hardly  be  said  that  all  chipping  on  the 
top  of  the  box,  particularly  on  solid 
boxes,  and  all  fitting  of  saddles  and 
cutting  of  oil  ways  should  be  done  be- 
fore the  box  is  fitted  to  the  axle.  In- 
deed, it  is  positively  essential  to  good 
fitting  that  tlie  careful  adjustment  of 
the  bearing  to  the  axle  should  be  the 
last  operation  in  the  general  fitting  of 
a   driving  box. 


Champion  Tramp. 

Ned  Kishman,  alias  Texas  Ed,  alias 
Brake  Rod,  alias  Cinders,  alias  Globe 
Trotter  Ted,  the  tramp  who  has  been 
arrested  in  more  countries  than  any  man 
on  earth,  is  back  in  Chicago. 

Kishman,  who  has  carved  his  name 
on  railway  stations  all  over  the  world, 
has  established  a  record  of  being  incar- 
cerated for  vagrancy  in  the  jails  or  pris- 
ons of  47  different  countries. 

He'  has  lost  count  of  the  number  of 
times  that  he  has  been  arrested,  but  de- 
clares that  he  has  viewed  over  1.400  dif- 
ferent prisons  from  the  viewpoint  of  the 
man  inside.  He  has  looked  through  the 
bars  upon  the  cities  of  the  world,  and 
claims  having  traveled  over  233,485 
miles  without  paying  a  cent  of  railway 
fare. 

He  boasts  that  the  only  railroad  fare 
he  has  ever  paid  was  from  Hot  Springs, 
Ark.,  to  Malvern  Junction,  approximate- 
ly 35  miles,  when  he  was  too  ill  to  at- 
tempt to  beat  that  road.  And  he  figures 
that,  had  he  paid  first  class  fare  for  all 
the  riding  he  has  done,  he  would  have 
spent  $572,858. 

The   man    who   has   kept   over   half  a 
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million  dollars  out  of  the  pockets  of 
shareholders  in  railways  is  a  small,  lithe, 
bronze  man,  probably  43  years  of  age. 
He  was  born  in  Clinton  county,  O.,  near 
Wilmington,  and  ran  away  from  home 
at  the  age  of  15.  He  has  visited  prac- 
tically every  country  on  llie  globe  and 
every  district  of  the  United  States  since 
then,  and  once  came  within  three  miles 
of  his  home,  which  he  saw  through  a 
blur  of  cinders  while  riding  on  the  trucks 
of  a  through  express  train. — Hamilton, 
O.,   Democrat. 


Compound  Consolidation  for  the 

Canadian    Pacific. 

Some   heavy   compound   consolidation 

engines  have  recently  been  built  for  the 

Canadian  Pacific  Railway  by  the  Canada 

Foundry     Company.     Limited,     of     To- 


iii  front.  The  main  valves  arc  balanced 
slide  and  are  driven  by  indirect  motion. 
The  main  driving  wheels  arc  the  third 
pair  and  these  wheels  and  the  pair  in 
front  of  them  have  no  flanges  on  their 
tires. 

The  total  wheel  base  of  engine  is  23 
ft.  6  ins.,  and  the  driving  wheels  base  is 
14  ft.  ID  ins.  The  spacing  of  the  wheels 
is  as  close  as  it  can  be.  The  two  flat 
tired  wheels  are  kept  apart  far  enough  to 
give  the  rocker  box  room  between  them, 
and  the  first  and  second  pair  of  drivers 
and  the  main  and  rear  pair  of  drivers 
are  as  close  together  as  flanged  and 
bald  tires  can  be  placed.  The  pony 
truck,  tlie  first  and  second  drivers  are 
equalized  together,  the  drivers  having 
overhung  springs.  The  main  and  rear 
drivers      are      equalized     together     with 


6i^  ins.  wide.  .\s  the  crown  sheet 
slopes  toward  the  back  the  depth  of 
the  fire  box  varies,  though  the  mud  ring 
is  level,  the  depth  at  the  front  is  S  ft. 
6^  ins.  and  s  ft.  1%  ins.  at  the  back. 
The  inside  diameter  of  the  dome  is  2 
ft.  3%  ins.,  while  the  opening  into  it 
from  the  boiler  is  I  It.  8  ins.  diameter. 

The  tender  frame  is  made  of  struc- 
tural steel  and  is  according  to  the  rail- 
way company's  standard.  The  tank  is 
of  the  ordinary  U-shaped  type  and  holds 
5,000  Imperial  gallons,  and  10  tons  of 
coal  is  the  fuel  load.  Altogether  the  en- 
gine is  a  good  example  of  heavy  freight 
power. 

Short  Hours  for  Machines. 
"When    men    complain     about     their 
hours  of  labcir,"  said  a  railroad  super- 


C.\N.\DIAN  P.^CIFIC  R.\I[,WAY  CONSOLIDATION  LOCOMOTIVE 
H,  Vaughan,  Supt.  of  Motive  Power  iLines  East). 


Canada  KoundrN*,  Builders. 


ronto,  Ontario,  of  which  Mr.  John  Har- 
kom  is  superintendent.  These  engines 
are  the  first  which  have  been  built  in 
that  city  since  about  1853;  at  that  time 
the  "Toronto"  was  turned  out  of  the 
shops  of  James  Good,  and  was  run  on 
the  Ontario,  Huron  &  Simcoe  Railway. 
This  old-timer  was  illustrated  on  page 
157  of  the  April,  1905,  issue  of  Railway 
AND  Locomotive  Engineering. 

The  consolidationengine  which  we  here 
illustrate  has  cylinders  22  and  35x26  ins. 
The  driving  wheels  are  57  ins.  in  di- 
ameter and  the  weight  carried  upon 
them  is  144,800  lbs.  The  total  weight 
in  working  order  is  164.000  lbs.,  thus 
there  are  19.200  lbs.  on  the  pony  truck 


driving  box  equalizers.  There  is  one 
semi-elliptic  spring  between  the  wheels 
and  a  nest  of  coil  springs  at  the  outer 
ends  of  the  equalizing  system. 

The  boiler  is  radial  stayed  and  of  the 
straight  top  type.  It  carries  a  steam 
pressure  of  200  lbs.  to  the  square  inch. 
The  diameter  of  the  boiler  at  the  smoke 
box  end  is  5  ft.  ^  in.  The  flues,  254  in 
number,  2  ins.  outside  diameter,  and  are 
12  ft.  10-9/16  ins.  long.  The  heating  sur- 
face derived  from  these  tubes  is  1.710  sq. 
ft.,  and  when  the  166  sq.  ft.  derived  from 
the  area  of  the  fire  box  walls  is  added, 
it  gives  a  total  heating  surface  of  1.876 
sq.  ft.  The  grate  area  is  32  sq.  ft.  The 
fire  box  is  9  ft.   iji   ins.  long  by  3  ft. 


intendeut  the  other  day,  "they  are  wont 
to  e.Kclaim  that  they  have  to  work  like 
machines.  Xow,  do  you  know  that  is 
a  very  fallacious  comparison,  for  few 
machines  are  worked  more  than  eight 
hours  a  day,  and  the  locomotive,  the 
crowning  glory  of  mechanism,  to  my 
mind,  seldom  does  more  than  five 
hours'  work  a  day. 

"This  fact  struck  me  when  I  saw  the 
other  day  that  the  locomotives  of  the 
Pennsylvania  Railroad  made  an  aver- 
age record  of  32,480  miles  each  last 
year,  or  less  than  100  miles  a  day, 
while  the  average  run  of  the  New  York 
Central  locomotives  was  38.831  miles, 
and   the   \\'abash   headed   the   list   with 
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■42,670  miles,   while    Lehigh   Valley   en- 
gines  covered   only   25,883   miles   each. 
"So  it  means  it  isn't  so  bad  to  be  a 
locomotive." 


Side  Dump  Ore  Car. 

The  El  Paso  &  Southwestern  Rail- 
road are  using  a  side  dump  ore  car, 
built  by  the  Pressed  Steel  Car  Com- 
pany, of  Pittsburgh,  which  has  given 
every  satisfaction. 

The  car  measures  g  ft.  from  the  top 
of  the  rail  to  the  top  of  the  body,  and 
inside  length  of  body  is  30  ft.  ^  in. 
Over  the  end  sills  the  car  measures  31 
ft.  6  ins.,  and  inside  it  is  8  ft.  6  ins. 
wide.  The  e.xtreme  width  over  stakes 
is  9  ft.  II  ins.  When  the  contents  are 
leveled  ofl  even  with  the  top  of  the 
car,  its  volume  capacity  is  980  cubic  feet, 
and  with  an  average  heap  of  10  ins.  the 
cubic  contents  may  be  made  to  go  as 
high  as  1,193  cubic  feet. 

The   car   is   made    in    four   compart- 


tween  70  to  80  per  cent.,  and  this  de- 
sirable state  of  affairs  is  attained  with 
an  increase  of  durability  of  the  cars 
themselves  and  a  decrease  of  the  main- 
tenance charge  where  fair  usage  is  the 
rule.  

Everything  Doing  Business  at  the  Old 
Stand. 

The  good  old  horse  is  a  familiar  ani- 
mal. We  do  not  mean  by  this  that  he  is 
at  all  unduly  familiar  in  his  behavior  to 
the  human  race,  we  mean  that  his  form, 
his  gait,  whether  parallel  or  diagonal, 
his  speed  and  his  work  are  all  matters 
of  fact  with  which  we  are  familiar,  yet 
the  non-technical  press  of  the  country 
have  sadly  bidden  him  good-bye  on 
many    occasions. 

In  the  good  old  days,  when  the  lo- 
comotive had  struggled  into  the  day- 
light, the  prediction  was  made  that  it 
would  soon  oust  the  horse.  Yet  for 
generations  we  have  been  familiar  with 


for  a  few  minutes,  the  modest  trolley 
car  came  out  of  the  barn,  with  the 
tall  '  chimneys  of  the  electric  power 
house  as  a  background.  It  was  some- 
what longer  and  heavier  than  the  old 
horse  car  but  it  had  more  straps  for 
you  to  hang  on  by,  and  horse,  bicycle 
and  locomotive  were  told  of  the  writing 
on  the  wall  which  the  "Belteshazer" 
press  alone  could,  and  did,  inte'"piet  to 
Its  own  satisfaction. 

Finally  the  electric  locomotive  came 
forth,  and  the  "We-told-you-so"  press 
requested  the  steam  locomotive  to  get 
well  in  to  clear  on  the  side  track  before 
it  got  smashed,  or  advised  it  to  exam- 
ine the  scrap  heap  for  a  soft  place  to 
fall.  But  the  steam  locomotive  puffed 
on  up  the  main  line  with  a  good  sized 
train  on  a  long  haul,  and  is  expected 
to  keep  on  doing  it  for  several  weeks 
to  come.  We  do  not  say  that  improve- 
ments cannot  come  which  will  alter  ex- 
isting  conditions,    but    we    do    say    that 


SIDE    DUMP    ORE    CAR    OF    100.000    LBS.    CAPACITY. 


ments  in  order  that  the  body  may  have 
some  sort  of  cross  bracing  inside,  as 
the  series  of  four  doors  along  each 
side  does  not  give  the  car  any  lateral 
stiffness.  What  may  be  called  the 
coping,  or  portion  above  the  door,  is 
one  solid  side  piece,  to  which  the  par- 
titions are  fastened. 

The  doors  may  be  opened  all  together 
or  one  at  a  time.  Each  door  is  equipped 
with  an  air  cylinder,  the  operation  of 
which  does  the  work  of  opening  and 
closing  the  doors.  The  total  door  open- 
ing when  all  four  are  lifted  is,  length 
14  ft.  6  ins.,  and  width  3  ft.  The  dead 
weight  of  the  car  body  is  27,860  lbs., 
while  that  of  the  trucks  is  15,340  lbs., 
thus  giving  a  tare  of  43,200  lbs.  The 
maximum  load  is  110,000  lbs. 

These  figures  are  interesting,  as  they 
show  that  ratio  of  paying  load  to  dead 
weight  hauled  is  71.8  per  cent.  This  is 
one  of  the  advantages  possessed  by  all 
the  family  of  steel  cars.  The  ratio  of 
load  to  tare  is  always  high,  ranging  be- 


the  sight  of  that  intelligent  quadruped 
drawing  men,  women  and  children  and 
tons  of  merchandise  to  and  from  the 
railway  station.  Instead  of  turning  him 
out  to  grass,  the  locomotive  gave  him  a 
lot    more    to    do. 

When  the  bicycle  family,  with  tinkling 
bell,  came  down  the  dusty  road  at  a 
wholly  fictitious  price,  the  "good-bye" 
press  of  the  land  said  the  horse  was  a 
gonner  this  time  for  sure;  but  the  horse 
kept  jogging  along  as  if  nothing  had 
happened,  and  he  is  a  good  representa- 
tive of  middle  of  the  road  party  to-day. 

Later  on  the  automobile  tooted  its 
way  into  the  public  eye,  and  the  "Fare- 
well" press  called  sadly  for  the  curtain 
to  be  rung  down  on  the  noble  steed 
and  the  money  to  be  given  back  from 
the  box  office,  but  the  curtain  jambed 
in  the  proscenium  arch  and  the  spot 
light  still  reveals  the  horse  doing  con- 
siderable business  somewhere  near  the 
old  stand. 

While  the  horse  was  being  left  alone 


the  change  will  be  so  gradual  when  it 
comes  that  a  formal  farewell  is  rather 
apt  to  be  too  previous,  and  that  a 
healthy  view  of  the  past  workings  «i 
the  law  of  evolution  is  a  very  good 
thing  to  apply  to  present-day  conditions. 


The  Locomotive  Does  the  Rest. 

A  little  boy  was  drawing  the  picture 
of  a  locomotive  on  his  slate.     His  fath- 
er, becoming  interested,  asked  what  the 
object    was.      The    boy    replied    that    it 
was    a    locomotive.      Then    the    father 
said : 
"Why  don't  you  draw  the  cars,  too?" 
The  boy  hesitated  and  slowly  replied: 
"Papa,    the    locomotive      draws     the 
cars." — Philadelphia   Times. 


French  words,  it  is  said,  are  better 
adapted  to  the  telephone  than  English 
words.  The  large  number  of  sibilant  or 
hissing  syllables  in  English  renders  it  a 
less  easy  and  accurate  means  of  com- 
munication. 
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Of  Personal  Interest. 


Mr.  F.  L.  Fox  has  been  appointed  gen- 
eral foreman  of  the  Pere  Marquette  at 
Ionia,  Mich. 

Mr.  J.  F.  Mann  has  been  appointed 
general  foreman  of  the  Pcre  Marquette 
at   Saginaw,    Mich. 

Mr.  Charles  O'Toole  has  been  ap- 
pointed roundhouse  foreman  on  the 
Northern  Pacific  Railway  at  Livingston, 
Mont. 

Mr.  D.  McKinlcy  has  been  appointed 
general  foreman  of  the  car  department 
of  the  Pere  Marquette,  at  Muskegon, 
Mich. 

Mr.  George  Wilson  has  been  appoint- 
ed roundhouse  foreman  on  the  Evans- 
ville  &  Terre  Haute  Railroad  at  Evans- 

ville,   Ind. 

Mr.  J.  H.  Crane  has  been  appointed 
superintendent  of  the  Northern  division 
of  the  Colorado  &  Wyoming,  with  head- 
quarters at  Sunrise,  Wyo. 

Mr.  R.  C.  Morrison  has  been  appoint- 
ed superintendent  of  the  Knoxville  di- 
vision of  the  Louisville  &  Nashville, 
with  office  at  Knoxville,  Tenn. 

Mr.  F.  W.  Cooper,  heretofore  with 
the  Atlantic  Coast  Line,  has  been  ap- 
pointed master  mechanic  of  the  Lehigh 
Valley  at  East  Buffalo,  N.  Y. 

Mr.  O.  B.  Johnson  has  been  appointed 
train  master  of  the  North-West  division 
of  the  Chicago  Great  Western  Railway, 
vice  Mr.  Geo.  Reith,  promoted. 

Mr.  C.  S.  Sims,  formerly  general  man- 
»ger  of  the  Baltimore  &  Ohio,  is  said 
to  have  accepted  the  position  of  assist- 
ant to  the  president  of  the  Erie. 

Mr.  John  Scott  has  been  appointed 
general  foreman  at  Vancouver,  B.  C, 
shops  of  the  Canadian  Pacific  Railway, 
vice  Mr.  F.  E.  Hobbs,  transferred. 

Mr.  W.  Z.  Davis  has  been  appointed 
acting  superintendent  of  the  Bonanza 
district  of  the  Missouri  &  Louisiana, 
with  headquarters  at  Bonanza,  Ark. 

Mr.  J.  J.  Kelker,  general  foreman  of 
the  Cincinnati,  Hamilton  &  Dayton 
shops  at  Lima,  Ohio,  has  been  appoint- 
ed master  mechanic  at  Dayton,  Ohio. 

Mr.  John  H.  Riegel  has  been  appoint- 
ed trainmaster  for  the  Trinidad-New 
Mexico  division  of  the  Colorado  & 
Southern,  with  headquarters  at  Trinidad, 
Col. 

Mr.  Harry  McBeth,  roundhouse  fore- 
man for  the  Nickel  Plate,  at  Buffalo, 
has  been  appointed  master  mechanic  at 
Conneaut,  in  place  of  Mr.  Miller,  ad- 
vanced. 


Mr.  Frank  T.  Lally  has  been  appoint- 
ed traveling  passenger  agent  of  the  Chi- 
cago, Burlington  &  Quincy,  at  St.  Paul, 
Minn,  to  succeed  Mr.  A.  L.  Eidemilier, 
resigned. 

Mr.  Raymond  Du  Puy,  late  general 
manager  of  the  St.  Joseph  &  Grand 
Island,  is  now  general  manager  of  the 
Tidewater  Railway,  with  headquarters  at 
Norfolk,  Va. 

Mr.  W.  C.  Fordyce,  president  of  the 
Little  Rock  &  Hot  Springs,  has  been 
appointed  general  superintendent  of  the 
Pine  Bluff  &  Western,'  with  headquar- 
ters at  St.  Louis,  Mo. 

The  headquarters  of  J.  O.  Crockett, 
superintendsnt  of  the  Southwestern  di- 
vision of  the  Chicago,  Rock  Island  &  Pa- 
cific, have  been  removed  from  Kansas 
City,  Mo.,  to  Topeka,  Kan. 

Mr.  E.  T.  White,  superintendent  of 
motive  power,  has  had  his  jurisdiction 
extended  to  include  the  Pittsburgh  Sys- 
tem of  the  Baltimore  &  Ohio  Railroad, 
with   office   at   Baltimore. 

INIr.  Henry  C.  Robinson,  assistant  di- 
vision superintendent  of  the  Boston  & 
Maine,  has  been  appointed  superinten- 
dent of  the  Boston  division,  with  head- 
quarters at  Boston,  Mass. 

Mr.  Frank  Bu"ke  has  been  appointed 
traveling  engineer  of  the  Duluth, 
Misabe  &  Northern.  Mr.  Burke  has 
had  many  years  of  experience  as  an 
engineer  on  different  roads. 

Mr.  W.  Connolly,  formerly  trainmas- 
ter of  the  Oregon  Railroad  &  Naviga- 
tion Company,  has  been  promoted  to 
assistant  superintendent  of  the  Washing- 
ton division  of  the  same  road. 

Mr.  George  Sutherland  has  resigned 
as  general  traffic  manager  of  the  Great 
Northern  Steamship  Company,  which 
operates  a  line  of  steamers  between 
Seattle,  Wash.,  and  the  Orient. 

Mr.  L.  S.  Cass,  president  of  the  Wa- 
terloo, Cedar  Falls  &  Northern,  has 
been  appointed  assistant  to  the  general 
manager  gf  the  Chicago  Great  West- 
ern, with  office  at  St.  Paul,  Minn. 

Mr.  George  Hay,  formerly  general 
roundhouse  foreman  at  West  Albany, 
on  the  New  York  Central,  has  been 
transferred  to  Oswego  shops  of  that 
company,  holding  a  similar  position. 

Mr.  D.  S.  More,  heretofore  trainmas- 
ter of  the  Mexican  Central  at  Monterey, 
Iilex.,  has  been  appointed  assistant  su- 
perintendent of  the  Chihuahua  division, 
with  headquarters  at  Chihuahua,  Mex. 

Mr.  Edward  Heck,  locomotive  fore- 
man on  the  New  York  Central  at  Mott 


Haven,  N.  Y.,  has  been  transferred  to 
the  West  Albany  roundhouse  on  the 
same  road,  vice  Mr.  G.  Hay,  transfer- 
red. 

Mr.  C.  H.  Sheridan,  formerly  di- 
vision storekeeper  at  the  West  Albany 
shops  of  the  New  York  Central,  has 
been  transferred  to  the  Mott  Haven 
shops  on  the  same  road,  vice  Mr.  Green- 
halgh,   transferred. 

Mr.  W.  L.  Greenhalgh,  formerly 
storekeeper  at  the  Mott  Haven  shops 
of  the  New  York  Central,  has  been 
transferred  to  the  West  Albany  shops 
of  the  same  road,  vice  Mr.  C.  H.  Sheri- 
dan transferred. 

Mr.  W.  H.  Knowlton,  principal  as- 
sistant engineer  of  the  New  York  Cen- 
tral &  Hudson  River,  at  Syracuse,  N.  Y., 
has  been  transferred  to  New  York  to  as- 
sist Vice-President  Wilgus  in  the  work 
of  electrification. 

Mr.  George  T.  Ross,  heretofore  gen- 
eral inspector  of  station  service  of  the 
Chicago,  Burlington  &  Quincy,  has  been 
appointed  general  superintendent  of  the 
Iowa  district  of  that  road,  with  headquar- 
ters at  Burlington,  Iowa. 

Mr.  John  R.  Michaels,  heretofore  as- 
sistant superintendent  of  the  Minnesota 
division  of  the  Minneapolis,  St.  Paul  & 
Ste.  Marie,  has  been  appointed  su- 
perintendent of  the  Winnipeg  line,  with 
office  at  Glenwood,  Minn. 

Mr.  D.  W.  Dinan,  heretofore  assistant 
superintendent  of  the  Pennsylvania  di- 
\ision  of  the  New  York  Central  &  Hud- 
son River,  has  been  appointed  superin- 
tendent of  the  same  division,  with  head- 
quarters at  Corning,  N.  Y. 

Mr.  A.  J.  Alexander  has  been  appoint- 
ed superintendent  of  the  Illinois  division 
of  the  St.  Louis,  Iron  Mountain  & 
Southern,  with  headquarters  at  Chester, 
111.,  and  the  office  of  the  assistant  su- 
perintendent is  abolished. 

Mr.  O.  A.  Fisher,  formerly  on  the 
Chicago  division  of  the  Atchison,  To- 
peka &  Santa  Fe  Railway,  has  been  ap- 
pointed road  foreman  of  engines  on  the 
Southern  Kansas  division  of  the  same 
read,  with  office  at  Chanute,  Kan. 

Mr.  H.  C.  Van  Buskirk,  general  master 
mechanic  of  the  Ft  Worth  &  Denver 
City,  has  been  appointed  superintendent 
of  motive  power  of  the  Colorado  & 
Southern,  with  headquarters  at  Denver, 
Col.,  to  succeed  Mr.  A.  L.  Studer,  re- 
signed. 

^Ir.  H.  C.  Nutt,  general  superinten- 
dent   of    Iowa    district    of    the    Chicago, 
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Burlington  &  Quincy,  has  been  appoint- 
ed general  superintendent  of  the  Mis- 
souri district,  with  headquarters  at  St. 
Louis,  Mo.,  to  succeed  Mr.  Henry  Mil- 
ler, resigned. 

Mr.  Alexander  Kearney,  who  recently 
resigned  as  superintendent  of  motive 
power  of  the  Baltimore  &  Ohio,  at  Pitts- 
burgh, has  been  appointed  assistant  su- 
perintendent of  motive  power  of  the 
l^orfolk  &  Western,  with  headquarters 
at  Roanoke,  Va. 

Before  retiring  from  the  position  of 
general  manager  of  the  Atchison,  To- 
peka  &  Santa  Fe  to  accept  the  second 
vice-presidency  of  the  Chicago,  Rock 
Island  &  Pacific.  Mr.  H.  U.  Mudge  was 
presented  with  a  handsome  silver  service 
by  his  associates  on  the  first-named  road. 

Mr.  R.  K.  Smith,  as  superintendent 
of  the  Missouri  division  of  the  St.  Louis, 
Iron  Mountain  &  Southern,  has  been 
given  supervision  of  the  transportation 
service  of  that  company  over  the  St. 
Louis  &  Southwestern  Railway,  be- 
tween Dexter  and  Illmo,  Mo.  His 
jurisdiction  over  the  Illinois  division  is 
withdrawn. 

Randjit  M.  Singh,  a  high  caste  Hindu, 
is  working  at  the  present  time  in  the 
Baldwin  Locomotive  Works  to  perfect 
himself  in  the  practical  side  of  the  busi- 
ness which  has  made  Philadelphia 
famous  the  world  over.  When  he  has 
learned  the  business  properly  it  is  his 
intention  to  return  to  India,  where  he 
expects  to  establish  locomotive  works. 

It  is  officially  announced  that  Mr.  R. 
K.  Smith,*  superintendent  of  the  Mis- 
souri division  of  the  St.  Louis,  Iron 
Mountain  &  Southern,  will  have  super- 
vision of  the  transportation  service  of 
that  road  over  the  St.  Louis  Southwest- 
ern between  Dexter  and  Illmo,  Mo.,  and 
that  his  jurisdiction  over  the  Illinois  di- 
vision of  the  Iron  Mountain  is  with- 
drawn. 

Mr.  Fred  S.  Wilcoxen,  formerly  an 
engineer  on  the  Toledo,  St.  Louis  & 
Western,  or  Clover  Leaf  Route,  has 
been  appointed  division  master  me- 
chanic of  the.  St.  Louis  division  of  that 
road,  with  headquarters  at  Charleston, 
111.  Mr.  Wilcoxen  has  jurisdiction  over 
the  Madison  terminal,  also  over  the  en- 
gineers and  roundhouse  staffs,  together 
with  the  car  department. 

Mr.  W.  S.  Kinnear,  chief  engineer  of 
the  Michigan  Central  Railroad,  has  been 
made  assistant  general  manager  in  ad- 
dition to  his  engineering  dutieb.  Mr. 
Kinnear  has  enjoyed  a  varied  experi- 
ence in  the  pursuit  of  engineering  work, 
and  is  one  of  the  ablest  civil  engineers 
in  the  country.  If  he  succeeds  as  well 
ill  the  oper.^ting  department,  higher  of- 
fers will  soon  come  to  him  on  the  Van- 
derbilt  System. 


Mr.  J.  A.  Edson,  general  manager  of 
the  Cincinnati,  Hamilton  &  Dayton,  has 
been  selected  to  succeed  Mr.  Stuart  R. 
Knott  as  president  of  the  Kansas  City 
Southern.  Mr.  Edison  has  been  general 
manager  of  the  Cincinnati,  Hamilton  & 
Dayton  since  October  15,  1904,  previous 
to  which  date  he  was  for  over  five  years 
general  manager  of  the  Kansas  City 
Southern.  From  June  i,  1893,  to  June 
25,  1899.  he  was  general  superintendent 
of  the  St.  Louis  Southwestern. 

Mr.  William  K.  Vanderbilt,  Jr.,  whose 
name  is  particularly  familiar  the  world 
over  through  his  activity  as  an  automo- 
bile racer,  is  settling  down  to  railroad 
business,  and  is  acquiring  a  practical 
knowledge  which  will  enable  him  to  take 
part  in  the  management  of  the  system 
dominated  by  his  family.  We  expect 
that  Mr.  Vanderbilt  will  display  as  much 
energy  in  railroad  management  as  he  did 
in  racing  automobiles,  and  that  it  will 
bring  him  fame  of  a  more  substantial 
kmd. 

Mr.  E.  A.  Miller,  division  master  me- 
chanic of  the  New  York,  Chicago  &  St. 
Louis,  at  Conneaut,  Ohio,  since  1882,  has 
been  appointed  superintendent  of  motive 
power  of  that  road,  with  headquarters  at 
Cleveland,  to  succeed  Mr.  W.  L.  Gil- 
more,  resigned.  Mr.  Miller  is  one  of  the 
ablest  shop  managers  in  the  country,  and 
has  had  several  invitations  to  take  a 
higher  position  on  other  roads,  but  he 
stuck  faithfully  to  the  Nickel  Plate,  and 
thoroughly  deserves  the  advance  which 
he  has  received. 

Mr.  A.  J.  Alexander  has  been  appoint- 
ed superintendent  of  the  Illinois  di- 
vision of  the  St.  Louis,  Iron  Mountain 
&  Southern  Railway.  He  will  have 
jurisdiction  over  train,  yard  and  sta- 
tion service  between  Bixby  and 
Thebes;  Gorham  and  Bush;  Bush  and 
Herrin,  and  Bush  and  Zeigler,  and  su- 
pervision of  the  transportation  service 
of  this  company  between  North  Junc- 
tion, 111.,  and  Illmo,  Mo.,  over  Thebes 
Bridge,  with  office  at  Chester,  III.  The 
ofiice  of  assistant  superintendent  of  the 
Iliinois   division   is   abolished. 


At  the  annual  meeting  of  the  stock- 
holders of  the  Joseph  Dixon  Crucible 
Company  the  old  board,  consisting  of 
Edward  F.  C.  Young,  John  A.  Walker, 
Edward  L.  Young,  William  Murray, 
George  T.  Smith,  Joseph  D.  Bedle  and 
George  E.  Long,  was  unanimously  re- 
elected. The  board  of  directors  re- 
elected the  former  officers,  namely, 
Edw.  F.  C.  Young,  president;  John  A. 
Walker,  vice-president  and  treasurer; 
George  E.  Long,  secretary.  Judge  Jo- 
seph D.  Bedle  was  also  re-elected  as 
counsel.  The  stockholders  present  ex- 
pressed themselves  as  thoroughly  satis- 
fied with  the  management  of  the  com- 
pany by  its  officers. 


At  the  semi-annual  meeting  of  the 
Locomotive  Engineers'  Brotherhood  of 
the  New  York  Central,  held  at  Syra- 
cuse last  month.  Grand  Chief  Stone  was 
the  guest  of  honor,  and  he  made  a 
strong  address  to  the  engineers.  He 
emphasized  the  need  of  labor  carrying 
out  all  of  its  agreements  with  capital. 
Mr.  Stone  says  that  the  Brotherhood  is 
growing  at  the  rate  of  350  members 
per  month.  The  total  membership  is 
50,000.  Ninety  per  cent,  of  the  engine- 
men  in  the  country  are  in  the  order, 
which  has  insurance  and  other  benefits. 


We  are  considerably  bothered  by  cor- 
respondents asking  us  for  information 
about  how  to  obtain  emploj'ment  on  the 
Panama  Canal,  and  what  the  rates  of 
pay  are  likely  to  be.  To  all  such  peo- 
ple our  advice  is,  stay  at  home  and  at- 
tend to  business.  Panama  is  a  poor 
place  to  go  to  at  the  best,  and  there  are 
very  few  people  who  cannot  do  better 
in  the  United  States  than  they  can  do 
in  any  part  of  Central  America.  We 
noticed  that  a  group  of  gentle  labor- 
ers such  as  clerks  and  others  of  that 
class  that  have  secured  employment  in 
Panama,  came  away  in  a  panic  lately, 
because  they  heard  the  expression  "yel- 
low fever"  mentioned.  A  person  to 
make  a  success  in  a  country  like  Pan- 
ama needs  to  be  possessed  of  the  grit 
which  the  fugitives  from  yellow  fever 
seem  to  be  very  deficient  of. 


A  steel  mail  car  belonging  to  the 
Erie  Railroad,  which  was  exhibited  at 
the  International  Railway  Congress 
meeting  at  Washington,  attracted  a 
great  deal  of  attention  from  foreign  vis- 
itors and  others.  The  cars  were  con- 
sidered almost  perfect  in  conveniences 
designed  for  facilitating  the  work.  Mr. 
F.  D.  Underwood,  president  of  the  Erie 
Railroad,  is  credited  with  giving  val- 
uable suggestions  in  relation  to  the 
building  of  these  cars. 


The  Legislature  of  the  State  of  Mis- 
souri has  passed  a  bill  which,  if  it  be- 
comes a  law,  will  make  it  compulsory 
for  all  the  railroads  of  that  state  to  in- 
stall the  block  signal  system.  The  pen- 
alty for  failure  to  comply  promptly  with 
the  law  will  subject  the  delinquent  road 
to  a  fine  of  $100  a  day.  This  money  to  be 
paid  to  the  school  fund  of  each  county 
through  which  the  road  passses. 


Mr.  G.  W.  Fitzsimmons  has  been  ap- 
pointed general  boiler  inspector  of  the 
Erie  system,  a  position  rich  with  possi- 
bilities for  good  when  well  filled. 


Of  the  136.561  freight  cars  ordered  for 
American  railroads  last  year  65,000  were 
of  steel  construction. 
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A   Manly  Circular. 

Mr.  F.  A.  Delano,  the  well  known 
railroad  official  who  went  up  through 
the  mechanical  department  to  be  gen- 
eral manager  of  the  Chicago,  Burling- 
ton &  Quincy  Railroad,  has  now  been 
appointed  firsi.  vice-president  of  tlie 
Wabash,  as  we  intimated  in  our  last 
issue.  Mr.  Delano  has  introduced  a 
novel  practice  in  taking  hold  of  the 
management  of  the  Wabash  by  issuing 
a  sort  of  personal  circular  to  the  em- 
ployees, which  is  one  of  the  most  manly 
productions  we  have  read  for  some 
time.     It  reads : 

"In  the  nature  of  things  I  cannot 
meet  you  all  immediately,  although  it 
will  be  my  earnest  effort  to  become  ac- 
quainted as  rapidly  as  possible  with  the 
employees  of  the  Wabash  as  well  as 
with  the  property  itself  and  the  com- 
munities along  its  lines. 


"By  hearty  co-operation  of  all  depart- 
ments we  shall  make  our  work  more 
agreeable  and  less  arduous,  and  finally 
we  shall  have  a  thorough  satisfaction  in 
working  together  in  a  harmonious  man- 
ner, and  let  us  hope,  on  a  well-managed 
and  successful  railroad — one  we  can  all 
be  proud  of." 


Tender— Wheels,  No.  8;  diatn.  33  ln«,:  jotiinalii, 
4^xSin8.;  tatik  capacity,  5,500  gaU,  water;  7 
tons  coal;  service,  passenKer. 


Atlantic  Coast  Line  Passenger. 

Not  long  ago  the  .Atlantic  Coast  Line 
Railroad  procured  some  good  ten- 
wheel  passenger  power  from  the  Bald- 
win Locomotive  Works,  of  Philadelphia. 
Our  illustration  shows  the  engine  as  she 
left  the  builder's  shops. 

The  engine  is  simple  with  20x26  in. 
cylinders  and  68  in.  driving  wheels.  All 
the  wheels  are  flanged,  the  drivers  are 
equally  spaced,  being  each  81  ins.  apart. 
The  main  valves  are  balanced  slides, 
and  are  actuated  by  indirect  motion. 


Favors  Baker  Heater. 
In  his  report  on  Lighting,  Heating 
and  Ventilation  of  Trains,  submitted  to 
the  International  Railway  Congress, 
Professor  Dudley,  of  the  Pennsylvania 
Railroad,  said  that  for  car  heating  the 
best  method  is  to  use  steam  from  the 
locomotive,  and  he  particularly  recom- 
mended the  Baker  heater  system,  which 
admits  of  the  use  of  either  steam  or 
coal,  as  may  be  desired. 


The  Buda  Foundry  &  Mfg.  Co.,  of 
Chicago,  have  issued  two  catalogues 
on  "Track  Construction  and  Mainte- 
nance." One  of  these  catalogues  is 
printed    in    English,    and    the   other   is 


ATLANTIC     CO.AST     LINE     EXPRESS 
Mr.  J.  S.  Chambers,  Superintendent  ^lotive  Power. 


ENGINE. 


"As  it  may  be  days  or  weeks  before  I 
meet  many  of  you,  I  wish  to  express 
this  foreword  of  greeting  and  good 
cheer. 

"I  come  to  the  Wabash  with  the 
earnest  determination  to  make  the  most 
of  the  opportunity  to  develop  its  mag- 
nificent resources.  I  do  not  expect  to  do 
this  alone,  but  only  with  the  co-opera- 
tion and  hearty  good  will  of  all.  It 
shall  be  my  endeavor  to  recognize  energy 
and  zeal  in  the  service,  and  as  I  get 
better  acquainted,  to  make  no  outside 
appointments  where  there  are  available 
men  in  the  service  competent  to  fill  those 
positions. 

"The  Wabash  has  developed  rapidly  in 
recent  years,  and  unless  we  get  a  serious 
set-back  in  the  way  of  hard  times  there 
will  be  ample  opportunities  for  me  to 
recognize  ability,  energy  and  loyalty  and 
to  reward  it  with  adequate  promotion. 


Annexed   are   a   few   leading  particu- 
lars of  the  engine: 
Gauge,  4  ft.  S\'2  ins.;  cylinder,    :os26  ins.;  valve, 

balanced. 
Boiler — Type,  straight;   material,  steel;   diam.  66 

ins;    thickness    of  sheets,  ^    ins.:    working 

pressure,  200  lbs.;  fuel, soft  coal;  slaying,radial. 
Fire  box — Material,  steel;  length,  961.4  ins.;  width, 

66  ins.;  depth  front,  63  ins.;  depth  back,  fi'/j 

ins.;  thickness  of  sheets,  .»;ides,  fs  in.;  back,  }i 

in.;  crown,  'S  in.;  tube,  J^  in. 
Water  Spaie — Front,  4  ins.:  sides,  3  ins.;  back,  3  ins. 
Tubes — Material,  steel;  wire  gauge.  No.  11;  num- 
ber, 336;  diam.,  2  ins.;  length.  14  ft.  5  ins. 
Heating  surface — Fire  box,  151  sq.  ft.:  lubes,  2,524 

sq.  ft.;  firebrick  tubes,  22  sq.  ft.;  total.  2,697  sq. 

ft.:  grate  area,  44.1  sq.  ft. 
Dri^-ing  Wheels— Diam.,  outside,    6S  ins.;  inside, 

62  ins.;  journals.  SJ-xioH  ins. 
Engine    Truck   Wheels — Front    diam.     30J3    ins. 

journals,  5x10  ins. 
Wheel  Base — Driving,  13  ft.  6  ins.:  rigid,   13  ft.  6 

ins.;  total  engine,  24  ft.  4  ins. ;  total  engine  and 

tender,  51  ft.  lo?-^  ins. 
Weight— On  driv.  wheels,  112.685  lbs.;  tnick,  front, 

35,950  lbs.;  total  engine.  148,635  lbs.;  engine 

and  tender  about  259,000  lbs. 


Baldwin  Locomotive  Works,  Builders. 

printed  in  French.  The  illustrations  are 
the  same  in  each,  and  sho-v  the  patent- 
ed pressed  steel  wheels,  the  Buda  hand 
and  push  cars,  Buda  track  velocipedes, 
and  a  great  variety  of  ratchet  ball- 
bearing and  friction  jacks,  track  drills, 
car  and  engine  replacers,  and  switch 
stands.  A  list  of  the  anti-friction  met- 
als and  alloys  made  by  the  Buda  Co. 
are  also  given.  This  excellent  cata- 
logue may  be  had  by  any  one  who  will 
apply  to  the  company  for  a  copy. 


The  Erie  Railroad  Employees'  Magasint, 
now  in  its  fourth  month,  has  been 
taken  in  hand  by  Mr.  J.  H.  Maddy, 
famous  for  his  push  and  newspaper  en- 
terprise. Mr.  Maddy  had  occupied  the 
editorial  chair  about  two  hours  when  he 
solicited  an  article  from  the  editor  of 
Railway  and  Locomotive  Engineering. 
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Erie's   Steel   Postal   Car. 

At  the  International  Railway  Con- 
gress, held  in  Washington  last  month, 
the  numerous  visitors  displayed  much 
interest  in  the  steel  postal  car  shown 
in  our  illustration,  which  was  on  exhi- 
bition there.  Railroad  men  who  have 
examined  the  car  very  carefully,  de- 
clare that  it  is  the  best.  That,  too,  is 
the  expressed  opinion  of  the  post  office 
department  officials,  given  after  an  in- 
spection by  Postmaster-General  Cortel- 
you.  Fourth  Assistant  Postmaster-Gen- 
eral DeGraw,  and  those  under  whose  di- 
rect supervision  the  post  office  car  ser- 
vice comes. 

The  new  car  is  the  outcome  of  the 
ideas  of  President  F.  D.  Underwood,  of 
the  Erie,  built  at  his  suggestion  and  in 
accordance  with  those  ideas,  by  the 
Standard  Steel  Company,  of  Pittsburgh. 
Plans  as  prepared  were  submitted  to 
the  postal  authorities  at  Washington 
and  met  with  their  entire  approval,  it 
seeming  to  meet  all  the  demands  in 
way  of  strength,  convenience,  and  ab- 
solute fireproof  qualities,  while  owii.g 
to    the    weight    of    the    car    (something 


resentatives  of  the  foreign  railways,  who 
seem  to  find  in  it  something  so  novel 
that  they  never  tire  of  its  inspection. 

The  doors  of  the  car,  both  on  the  ends 
and  sides,  are  made  of  fireproof  wood 
instead  of  steel,  in  order  to  facilitate 
the  escape  of  the  mail  clerks  from  the 
car  in  case  of  accident  which  would 
make  it  necessary  for  them  to  cut  their 
way  out  of  the  car. 

Recent  addition  to  the  rolling  stock 
of  the  Erie  also  include  a  steel  express 
and  steel  baggage  car,  made  on  prac- 
tically the  same  lines  as  the  postal  car, 
with  dififerent  interior  arrangements  to 
suit  their  various  uses.  These  two  cars 
are  also  novelties  in  railroad  construc- 
tion, and  in  the  experimental  trials  in 
which  they  have  been  used,  they  seem 
to  fully  satisfy  the  ideas  of  Mr.  Under- 
wood, who  is  also  the  originator  of  this 
idea  for  carrying  steel  construction  be- 
yond the  uses  to  which  it  has  been  put 
heretofore.  The  baggage  and  express 
cars  are  both  60  ft.  inside  measurement, 
with  a  total  weight  of  107,000  lbs.  each, 
and  these,  too,  are  mounted  on  the 
standard  six-wheel  trucks,  thoroughly 
equipped    with    air   brakes,     gas,     signal 
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over  100.000  lbs.)  its  riding  qualities 
are  as  near  perfection  as  it  is  possible 
to  obtain  in  a  car  of  this  sort. 

The  car,  whose  inside  length  is  65 
ft.,  is  entirely  of  steel  as  to  its-  exterior, 
and  wherever  wood  has  been  used  in 
inside  fittings  as  in  the  mail  racks,  sort- 
ing tables,  etc.,  fireproof  wood  with  cast 
iron  trimmings  has  been  used.  A  door 
midway  between  the  two  ends  of  the  car, 
practically  divides  it  into  two  sections, 
one  being  for  storage,  while  the  other 
end  is  for  the  sorting  tables  and  letter 
racks.  The  former  is  entirely  closed, 
but  the  latter  is  well  lighted  by  eight 
windows,  and  a  subsidiary  door  on  either 
side.  For  night  work  an  elaborate 
Fintsch  gas  system  is  provided.  The 
Gold  steam  car  heating  system  is  used, 
Westinghouse  air  brakes  and  signals  are 
provided,  and  the  car  is  equipped  with 
Master  Car  Builders'  couplers.  It  is 
mounted  on  Erie  standard  six-wheel 
trucks,  and  its  perfection  and  finish, 
both  as  to  exterior  and  interior,  has 
excited   the   lively   interest   of   the   rep- 


and   heating    devices    of  the     most    ap- 
proved type. 


The  Boston  &  Albany  Railroad  have 
recently  issued  a  very  artistic  brochure 
entitled,  "A  Study  in  Railroad  Garden- 
ing." The  half-tones  used  illustrate 
how  railroad  grounds  are  transformed 
into  beautiful  parks.  In  one  instance, 
tall  flowering  shrubs  mark  the  border 
line  of  the  station  grounds.  In  looking 
at  another,  no  one  would  guess  that  the 
railroad  is  only  ten  feet  away  from  the 
scene  which  is  exhibited.  Natural 
ponds  have  been  utilized,  footpaths 
have  been  made,  while  lawn  and  trees 
have  been  combined  in  various  pleas- 
ing etTects,  and  in  fact  what  may  be 
called  a  railroad  garden  has  been 
changed.  The  effect  is  even  beautiful 
in  winter,  as  is  shown  by  the  tailpiece 
on  the  last  page.  The  whole  is  by  Mr. 
Frank  A.  Arnold,  and  is  a  reprint  of  his 
article  which  appeared  in  Suburban 
Life.  The  Boston  &  Albany  Railroad 
will  be  pleased  to  send  a  copy  of  this 


little  work  to  any  one  who  will  apply 
to  Mr.  A.  S.  Hanson,  G.  P.  A.  of  the 
company,  at  Boston,  Mass. 

Active  Demand  for  Cars. 
The  demand  for  new  cars  is  remarka- 
bly active,  and  shows  that  railroad  com- 
panies have  perfect  confidence  in  the 
active  business  which  now  prevails 
keeping  up  for  a  year  or  two.  A  gen- 
tleman connected  with  a  large  car 
building  works  estimates  that  the  orders 
for  cars  will  aggregate  at  least  100,000. 
The  types  of  cars  demanded  are  varied, 
though  they  generally  follow  the  lines 
that  have  characterized  car  building  for 
the  past  four  or  five  years.  The  bulk  of 
the  freight  cars  ordered  will  be  of  from 
60,000  to  80,000  lbs.  capacity,  and  a 
large  percentage  of  the  aggregate  will 
be  of  the  100,000  lbs.  variety.  Different 
capacities  predominate  in  different  kinds 
of  cars,  and  while  the  ore  and  coal  cars 
are  mostly  of  40  to  50  tons  capacity, 
the  box  cars  and  flat  cars  will  carry  30 
and  even  as  low  as  20  tons. 

In  this  connection,  the  recent  report 
of  one  of  the  master  car  builders'  com- 
mittees on  the  development  of  freight 
cars  gives  some  interesting  data.  In 
comparing  the  cars  built  30  years  ago- 
with  those  turned  out  now,  it  is  ob- 
served that  in  1871,  10  tons  was  the  usu- 
al capacity  of  a  freight  car,  and  six 
years  later  is-ton  coal  and  box  cars 
were  considered  experiments.  In  1880 
the  majority  of  freight  cars  built  were 
designed  to  carry  15  tons,  and  a  few 
were  of  20  tons  capacity.  Nine  years 
later  the  average  capacity  was  30  tons, 
and  in  1896  40-ton  cars  were  in  common 
use.  In  1899  the  employment  of  5o-tor» 
cars  became  general;  this  is  now  the 
maximum  for  general  use,  although  cars 
of  larger  capacity  have  been  built  for 
special  purposes.  With  the  increase  in 
capacity,  other  vital  changes  have  been 
made  in  car  building,  the  most  im- 
portant of  these  being  the  introductioi* 
of  steel  as  material. 


An  executive  committee  meeting  of 
the  Panama  Canal  Commission  was 
held  lately  to  consider  contracts  for  the 
complete  re-equipment  of  the  Panama 
railroad.  Representatives  of  locomo- 
tive works  and  car  builders  are  being 
consulted  by  the  committee  to  this 
end.  It  was  decided  at  the  recent 
meeting  of  the  directors  of  the  road  in 
New  York  that  if  the  road  is  to  serve 
the  double  purpose  of  taking  care  of 
the  commercial  traffic  across  the  isth- 
mus and  also  become  the  important 
factor  required  in  the  construction  of 
the  canal,  the  heaviest  and  most  modern 
equipment  obtainable  must  be  secured 
without  delay. 

Secretary  Murphy  of  the  commission 
has  been  instructed  to  leave  Washing- 
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ton  for  the  isthmus  with  a  part  of  the 
office  force  of  the  commission  here  on 
May  13.  Mr.  Murphy  will  open  perma- 
nent headquarters  there  for  the  purpose 
of  conducting  the  major  portion  of  the 
clerical  work  necessary  at  close  range. 

The  New  King-Lawson  Dump  Car. 

One  of  llic  most  interesting  exhibi- 
tions at  Washington  was  the  King- 
Lawson  80,000-pound  steel  pneumatic 
dump  car.  This  car  is  designed  to 
dump  a  load  of  40  tons  on  either  side 
of  the  track,  the  doors  then  closed, 
and  the  car  ready  to  be  again  loaded  in 
less  than  30  seconds.  This  car  is  op- 
erated by  air  pressure  taken  from  the 
air  brake  system,  the  air  for  operating 
the  dump  being  stored  in  a  reservoir 
fitted  with  check  valves  which  prevent 
the  reduction  of  train  line  pressure 
while  the  car  is  dumping  its  load.    The 


have  no  knowledge  of,  or  communication 
with,  each  other,  recently  came  to  our 
knowledge. 

In  June,  1904,  on  page  285,  Railway 
AND  Locomotive  Engineering  publish- 
ed an  abstract  of  a  paper  on  Square 
Roundhouses,  read  by  Mr.  Geo.  P. 
Nichols  before  the  Western  Railway 
Club,  and  in  order  to  further  illustrate 
the  subject  we  gave  a  view  of  a  Swiss 
running  shed  and  yard,  in  which  the 
doors  of  the  engine  house  were  ar- 
ranged in  an  indented  wall,  which  in 
plan  looks  very  like  a  series  of  steps 
on   a   stairway. 

Mr.  J.  J.  Turner,  third  vice-president 
of  the  Pennsylvania  Lines,  some  time 
ago  designed  what  has  been  called  the 
Echelon  engine  house,  which  is  some- 
what similar  to  the  Swiss  design,  though 
neither  Mr.  Turner  nor  the  Swiss  engi- 
neer had  anv  knowledge  of  the  work  of 


Echelon  engine  house  has  all  the  doora 
also  on  the  risers,  but  each  riser  slopei, 
so  as  to  make  an  obtuse  angle  with 
the  tread  in  each  case.  The  outline  of 
the  Swiss  plan  is,  as  we  have  said,  like 
a  stairway  with  risers  and  treads  at 
right  angles  to  each  other.  The  Echelon 
plan  somewhat  resembles  the  teeth  of 
a  carpenter's  crosscut  saw. 

The  advantage  common  to  both  these 
plans  which  the  circular  house  does  not 
possess  is  that  each  is  capable  of  in- 
definite extension,  while  the  turntable, 
being  conveniently  placed,  is  adequate 
no  matter  how  many  stalls  may  be  built. 
The  details  of  the  Echelon  shed  have 
been  worked  out  by  Mr.  R.  Trimble, 
chief  engineer  of  maintenance  of  way  of 
the   Pennsylvania   Lines. 

The  Echelon  engine  house  is  layed 
out  between  what  may  be  called  two 
ladder    tracks,    parallel    to    each    other. 


King-Lawson  car  at  work  on  the  D.,  L. 
&  W.  R.  R.  at  Kingsland  in  rock  e.x- 
cavations  has  been  loaded  and  dumped 
seven  times  in  55  minutes,  taking  the 
material  some  1,500  or  2,000  feet.  This 
same  car  was  loaded  and  dumped  355 
times  during  the  month  of  April  with 
the  same  material,  a  little  oiling  being 
the  only  expense  involved.  The  car 
is  handled  by  the  train  men,  and  re- 
quires no  special  knowledge  to  perform 
the  operation,  simply  opening  the  air 
valve  to  dump  the  car,  and  then  closing 
the  valve  to  replace  the  doors  and  ad- 
just the  car  for  its  second  load. 


Swiss  and  American  Engine  House 
Design. 

A  very  good  example  of  how  similar 
designs,  or  even  inventions,  may  be 
worked  out  independently  by  persons 
widely  separated  as  far  as  geographical 
location    is    concerned    and    who    could 


the  other,  the  object  in  each  case  being 
to  get  away  from  the  conventional  cir- 
cular roundhouse,  with  its  central  turn- 
table. 

Echelon  is  a  .  French  word,  and  its 
meaning  can  perhaps  be  best  explained 
by  the  use  of  a  familiar  illustration. 
Suppose  a  company  of  soldiers  to  be 
drawn  up  in  line  all  facing  due  north. 
If  the  order  to  advance  were  given  the 
entire  company  would  move  north,  as 
a  ruler  might  be  rolled  forward  on  the 
table.  If,  however,  the  order  "face  half 
left"  were  obeyed,  each  individual  man 
would  turn,  as  nearly  as  may  be,  to- 
ward the  northwest  point  of  the  com- 
pass. The  order  to  advance  would  then 
send  the  line  forward,  parallel  to  itself, 
without  wheeling,  and  in  a  northwest  di- 
rection. The  men  would  now  be  ad- 
vancing eit  echelon. 

The  plan  of  the  Swiss  running  shed 
has  all  the  doors  on  what  might  be 
called  the  risers  of  a  set  of  steps.     The 


one  on  each  Side  01  the  house.  From 
these  tracks  spurs  run  into  the  building, 
and  two  of  them  pass  right  through 
and  are  each  under  an  overhead  crane. 
The  coaling  and  ash  pit  tracks  are  at 
one  end  of  the  house  and  the  turntable 
is  placed  near  them. 

The  Echelon  engine  house  takes 
up  more  room  than  the  circular  form, 
but  the  room  so  taken  is  put  at  the 
disposal  of  the  roundhouse  staff,  and  the 
window  area  is  greater  than  in  the  usual 
form.  Sufficient  room  and  plenty  of 
daylight  are  two  requisites  which  me- 
chanical department  men  have  too  oftea 
been  deprived  of  in  running  shed  con- 
struction. An  Echelon  engine  house  has 
not  yet  been  built,  but  the  Swiss  shop 
is  actually  in  use. 


"There  is  no  place  like  home,"  as 
the  devil  remarked  when  the  drummer 
introduced  him  to  the  Stock  Exchange 
in  full  blast. 
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Locomotive    Topics    at    International 
Railway  Congress. 

The  International  Railway  Congress, 
which  met  in  Washington,  D.  C,  last 
month,  was  a  highly  important  event 
and  brouglit  a  great  many  eminent 
visitors  from  foreign  countries,  and  it 
gave  the  members  of  the  American 
Railway  Association  an  opportunity  to 
display  princely  hospitality  to  their 
visitors. 

The  plan  of  carrying  on  the  meetings 
of  the  congress  was  to  have  a  separate 
hall  for  each  of  the  five  sections,  and 
only  the  subject  pertaining  to  that  part 
were  introduced.  The  official  language 
was  French,  and  all  discussions  in  Eng- 
lish were  translated  by  an  official  inter- 
preter into  French,  and  the  discussions 
and  papers  were  all  translated  back  into 
English,  which  made  rather  tedious 
proceedings. 

Very  few  German  railway  officials 
were  present.  They  were  offended  be- 
cause French  was  the  official  language, 
and  displayed  their  resentment  by  stay- 
ing away  and  losing  the  best  opportunity 
for  enjoying  a  glorious  good  time  that 
will  ever  come  to  the  organization. 

President  Fish  opened  the  general 
proceedings  with  a  most  interesting 
address,  in  which  he  outlined  the  de- 
velopment of  American  railroads,  ex- 
plaining many  of  the  physical  condi- 
tions likely  to  strike  visitors  as  being 
odd,  not  to  say  crude.  He  reminded 
the  meeting  that  when  railroad  con- 
struction was  begun  here,  about  1830, 
the  whole  region  west  of  the  Alleghany 
Mountains  was  uninhabited.  The  spec- 
tacle now  so  common  of  railroad 
tracks  passing  through  towns  at  grade 
was  due  to  the  town  springing  up  after 
the  railroads  were  built.  Figures  were 
presented,  showing  the  public  perform- 
ance of  American  railroads  and  the  rapid 
increase  of  service.  The  address  formed 
a  good  explanation  of  the  conditions 
under  which  American  railroads  de- 
veloped and  the  influences  affecting 
their  operation  to-day. 

ENGINES  OF  GREAT  POWER. 

The  proceedings  that  our  readers  are 
likely  to  be  most  interested  in  are  those 
of  Section  2,  which  embraced  all  motive 
power  considerations.  The  work  was 
begun  by  the  reading  of  a  paper  on 
Locomotives  of  High  Power  by  Mr.  J. 
E.  Muhlfeld,  of  the  Baltimore  &  Ohio, 
which  was  rather  an  extraordinary  pro- 
duction, and  will  receive  detailed  atten- 
tion from  us  later.  The  salient  point 
made  by  Mr.  Muhlfeld  was  that  the 
progress  in  increasing  the  size  of  our 
locomotives  has  been  too  rapid  and 
lacked  careful  consideration.  He  criti- 
cized the  designs  of  several  locomo- 
tives that  are  in  service,  showing  that 
he  was  not  afraid  to  make  his  opinions 
public. 


We  have  been  surprised  to  find  that 
so  little  dissent  was  expressed  from 
Mr.  Muhlfeld's  opinions.  We  are  in- 
clined to  think  that  the  paper  would 
have  raised  a  lively  discussion  had  it 
been  read  before  the  Master  Mechanics' 
Convention. 

Mr.  E.  Sauvage,  Western  Railway  of 
France,  read  the  conclusions  of  a  re- 
port he  had  previously  submitted  on 
Powerful  Locomotives.  He  favored  re- 
stricting the  wheel  loads  to  10  tons,  and 
thought  it  was  desirable  to  have  the 
tracks  made  to  stand  that  load.  He 
seemed  to  think  that  the  standard  track 
gauge  is  sufficiently  wide  for  the  wheel 
loads  that  rails  can  endure,  and  men- 
tioned that  in  countries  where  wide 
gauge  is  employed  the  locomotives  are 
not  heavier  than  those  used  on  stand- 
ard gauge  lines.  The  belief  was  ex- 
pressed that  two  meters  (6  ft.  6j4  ins.) 
was  a  safe  limit  for  the  diameter  of 
driving  wheels.  An  objection  raised  to 
larger  sizes  was  the  great  weight  car- 
ried below  the  springs. 

Mr.  Sauvage  discussed  grate  area  in 
connection  with  boilers  for  powerful 
locomotives,  and  said  that  great  objec- 
tions had  formerly  been  raised  to 
placing  the  grates  above  an  axle,  but 
foreign  engineers  are  coming  to  adopt 
that  form  with  the  Atlantic  type  of  en- 
gines. Serve  tubes,  he  said,  are  gen- 
erally used  in  France,  and  they  increase 
the  heating  surface  without  enlarging 
the  boiler.  He  was  favorable  to  com- 
pound locomotives,  but  preferred  the 
four-cylinder  balanced  type.  He  said 
that  no  valve  motion  had  succeeded  in 
displacing  the  slide  valve  and  link  mo- 
tion. 

Comments  were  made  on  the  two  papers 
by  about  twenty  members,  the  remarks 
turning  principally  upon  the  merits  of 
compound  locomotives.  The  consensus 
of  opinion  was  that  compounding  saved 
about  ten  per  cent,  of  fuel.  The  French 
members  all  insisted  that  the  cost  of 
repairs  was  not  greater  on  a  compound 
than  on  a  simple  locomotive. 

Mr.  William  Forsytfi,  of  the  Raikvay 
Age,  introduced  remarks  on  the  Main- 
tenance of  Boilers,  which  excited  con- 
siderable discussion. 

Mr.  A.  W.  Gibbs  stated  that  the  wear 
of  fire  boxes  is  not  so  rapid  as  it  is 
commonly  believed  to  be.  In  a  boiler 
having  a  life  of  20  years  on  the  Penn- 
sylvania Railroad  the  fire  box  on  an 
average  has  to  be  replaced  only  twice. 

Mr.  D.  F.  Crawford,  Pennsylvania 
Lines,  made  some  remarks  favorable  to 
piston  valves.  He  said  that  the  wear 
was  less  than  that  of  flat  valves,  and 
the  engines  were  easier  handled. 
Mr.  Muhlfeld  summed  up  the  discus- 
sion. He  believed  that  the  principal 
differences  between  American  and 
European  practice  is  that  our  boiler 
pressure   is   higher;   and  in   relation   to 


compounds,  we  aim  for  greater  tractive 
force,  while  in  Europe  the  principal  re- 
quirement is  economj'  of  fuel. 

A  draft  of  conclusions  on  the  ques- 
tion of  Engines  of  Great  Pov/er  was 
read  by  the  president,  which  we  will 
publish  in  a  future  number. 

POOLING  OF  LOCOMOTIVES. 

This  subject  was  introduced  by  Mr. 
Boell,  State  Railways  of  France,  with 
the  following  conclusions  of  papers  pre- 
pared on  the  subject: 

1.  That  the  pooling  system  alwayj 
leads  to  a  very  perceptible  increas  in 
the  expense  per  kilometer,  and,  there- 
fore, it  ought  not  to  be  employed  ex- 
cept in  case  of  absolute  necessity. 

2.  That  for  the  purpose  of  increasing 
the  work  of  engines  '.t  is  preferable  to 
have  recourse  to  the  system  of  auxiliary 
crews,  or  to  the  multiple  crew  system, 
the  evils  of  which  are   infinitely  less. 

3.  That  the  double  crew  system  is 
to  be  approved,  particularly  for  switch- 
ing, suburban  or  shuttle  train  ser- 
vice and  even  for  certain  classes  of 
through  train  service,  for  the  reason 
that,  while  affording  better  utilization 
of  engines  than  the  single  crew  sys- 
tem, it  may  permit  of  a  slight  saving 
in  fuel  without  appreciable  increase  in 
cost  of  repairs. 

4.  That  with  these  various  systems  it 
may  be  of  advantage  in  fuel  expense  to 
assign  to  each  enginenian  a  particular 
tender  which,  however,  gives  rise  to 
certain  complications  in  the  service  and 
cannot  always   be   realized. 

5.  That  the  system  of  three  men' 
crews  may  in  certain  cases  be  substi- 
tuted advantageously  for  that  of  double 
crews. 

6.  Finally,  that  other  systems  than  that 
of  the  single  crew  have  little  to  com- 
mend them  for  fast  express  train  ser- 
vice, which  demands  engines  in  a  per- 
fect condition  of  repair  and  well  un- 
derstood by  the  engineman  who  handles 
them. 

The  abstract  of  report  prepared  by 
M.  E.  Hubert,  deceased,  of  Belgium,  re- 
ported that  of  so  railroads  replying  to 
questions  on  pooling  of  locomotives,  16 
use  single  crews  only,  except  in  switch- 
ing, where  some  use  double  crews,  and 
that  24  roads,  representing  about  45  per 
cent,  of  the  total  mileage,  prefer  single 
crews.  The  report  was  not  favorable 
to  pooling,  and  it  intimated  that  it  in- 
creased the  cost  of  operating. 

A  summary  of  a  report  made  by  Mr. 
G.  W.  Rhodes  (Burlington  &  Missouri 
River   Railroad),   said: 

1.  The  complete  pooling  system  in- 
creases  the   cost   of   transportation. 

2.  The  main  advantage  of  the  complete 
pooling  system,  which  is  of  a  nature 
to  compensate  for  the  increase  in  ex- 
penses, is  the  possibility  of  doing  the 
work  with  few?r  locomotives  which  ef- 
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fects  a  reduction  of  the  capital  invest- 
ment. 

Mr.  Rhodes  reaches  the  conclusion 
that  the  essentials  for  a  properly  con- 
ducted   engine    pool    are    as    follows: 

I.  An  engine  house  inspector,  or  in- 
spectors, whose  duty  it  is  to  report  all 
work  on  incoming  engines  which  shall 
be  checked  up  with  the  engineman's  in- 
coming report.  Provision  should  be 
made  to  have  all  work  properly  attend- 
ed to;  neglect  in  this  matter  has  done 
more  to  injure  and  discredit  pooling  than 
any  other  feature.  Men  in  a  pool,  when 
they  report,  work,  and  10  days  later  get 
on  the  same  engine  and  find  the  same 
thing  which  requires  repair  still  not  at- 
tended to,  drop  into  careless  habits.  If 
a  regular  man  had  the  engine  he  would 
raise  objections  until  the  work  as  re- 
ported was  done.  In  a  pool  the  fore- 
man or  workman  has  a  chance  to  say: 
"Another  man  will  get  this  engine  who 
will  not  know  whether  this  work  was  re- 
ported or  not." 


The  report  concluded  with  the  state- 
ment that  no  hard  and  fast  rule  can  be 
made  that  will  fit  all  railroads  in  the 
matter  of  pooling  engines.  The  condi- 
tions of  trafific,  together  with  the  quality 
of  equipment  on  each  ro  d  alone  can 
determine  the  expediency  for  or  against 
pooling. 

A  long  discussion  followed  the  intro- 
duction of  this  subject  which  was  par- 
ticipated in  by  members  belonging  to 
nearly  all  countries  where  railroads  are 
used.  The  general  impression  given  was 
that  pooling  of  locomotives  is  not  popu- 
lar, and  is  of  questionable  utility. 


Bicycle  Van  on  the  G.  N.  S.  R. 

The  type  of  van  shown  in  our  illus- 
tration has  been  in  use  on  the  Great 
North  of  Scotland  Railway  for  the  past 
three  years.  The  body  has  two  stories, 
and  each  story  is  divided  into  fourteen 
compartments  or  stalls,  thus  making  ac- 
commodation for  twenty-eight  bicycles. 
Each    bicycle    is    carried    in    a    separate 
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2.  A  sufficient  engine  house  force  to 
attend  all  cleaning  of  engines  both  be- 
low and  above  the  footboard  and  in  the 
cab.  Provision  to  be  made  also  for 
cleaning  and  filling  all  engine  lights. 

3.  All  lanterns  to  be  maintained  and 
kept  under  a  tool  room  check  system. 
Under  this  system  lanterns  are  pooled 
in  the  same  way  that  engines  are,  and' 
each  incoming  engine  crew  has  to  ac- 
count for  its  lanterns.  The  number  of 
lanterns  under  this  system  is  materially 
minimized  through  a  large  proportion 
being  in  constant  service. 

4.  Heavy  engine  tools  to  be  kept  in  a 
sealed  box  on  the  engine,  the  seal  to  be 
carefully  inspected  on  each  arrival. 
Eachengineman  to  be  supplied  with  a 
portable  tool  box. 

5.  A  kit  of  oil  cans  should  be  assign- 
ed to  each  engineer  and  returned  by  him 
after  each  trip  and  placed  in  the  oil 
room,  to  be  properly  filled,  cleaned  and 
cared  for. 

6.  A  set  of  enginemen's  lockers  or 
boxes  should  be  at  the  disposal  of  the 
engine  crew. 


stall,  being  led  into  position  by  guides 
screwed  to  the  floor  of  each  stall.  At  a 
convenient  height  above  each  set  of  floor 
boards  is  a  padded  board  made  12  ins. 
deep  to  allow  for  variation  in  the 
height  of  handle  bars.  This  board  is  i 
in.  thick  and  is  padded  with  wood  shav- 
ings to  a  depth  of  i  in.  on  either  side, 
and  cfivered  with  canvas,  thus  ensuring 
the  cjcles  riding  with  perfect  safety. 

A  door  is  fitted  on  either  side  of  each 
compartment  or  stall,  and  attached  to 
the  door  framing  is  a  hinged  slate  panel 
carried  in  a  separate  frame  by  raising 
which  one  can  see  into  the  compartment 
without  opening  the  stall  door.  These 
slate  panels  are  placed  in  a  convenient 
position  so  that  the  destination  of  thq 
bicycle  can  be  written  on  the  one  cov- 
ering the  cycle.  Each  door  is  fitted  with 
a  Maxwell's  lock,  and  in  addition  a  priv- 
ate Budget  lock. 

The  underframe  is  made  of  oak,  anil 
has  been  designed  so  as  to  come  as  low 
as  possible  to  allow  greater  headroom 
for  the  bicycles.  The  vehicle  is  fitted 
with    the    Westinghouse     Quick-Acting 


Brake.  The  length  of  the  body  measur- 
ed outside  is  28  ft.  6J4  ins.,  while  the 
width  outside  is  7  ft.  o'A  in.  The  height 
fiom  rail  to  roof  is  12  ft.  8  ins.  The 
total  wheel  base  is  16  ft.,  and  37'/2  in. 
wheels  are  used,  with  4x8  in.  journals. 
The  cycle  van  is  a  very  convenient  kind 
of  car  on  the  Great  North  of  Scotland, 
as  hundreds  of  tourists  take  their 
"wheels"  north  during  the  summer 
months.  The  springs  of  the  van  are 
light,  as  the  maximum  load  adds  little 
to  the  weight  on  the  wheels.  The  ob- 
ject in  building  such  a  vehicle  is  to  se- 
cure not  only  a  compact  but  an  abso- 
lutely safe  method  of  bicycle  transpor- 
tation. The  danger  to  which  bicycles 
are  exposed  is  not  so  much  that  of  dam- 
age as  it  is  of  theft. 


Train  Test  of  New  Westinghouse 
Devices. 

Some  practical  train  tests  of  vast  im- 
portance to  the  railroad  world  were 
made  for  the  benefit  of  the  visiting  In- 
ternational Railway  Delegates  by  Mr. 
Geo.  Westinghouse,  at  East  Pittsburgh 
and  Wilmerding  a  few  days  ago  to  dem- 
onstrate by  actual  service  trials  how  ac- 
cidents involving  loss  of  life  and  de- 
struction of  property  can  be  avoided. 
The  special  train  on  which  the  tests  were 
made  consisted  of  fifty  modern  steel 
cars,  fitted  with  automatic  couplers  hav- 
ing a  friction  device  incorporated  in  the 
draft  gear  of  each  car  capable  of  ab- 
sorbing an  immense  amount  of  momen- 
tum energy  which  would  otherwise  be 
very  destructive  to  the  car  frames.  This 
destructive  energy  also'  contributes 
largely  to  breaking-in-two  of  trains,  and 
is  frequently  placed  upon  burst  air  hose, 
broken  knuckles,  couplers,  etc. 

The  couplers  of  the  fifty  cars  were  also 
fitted  with  a  device  which  automatically 
couples  the  air  brake  pipes  at  the  same 
time  that  the  couplings  themselves  are 
united,  while  the  handles  of  the  stop 
cocks  of  the  air  brake  pipe  are  ar- 
ranged that  they  can  be  operated  from 
either  side  of  the  train,  in  order  that 
employees  need  no  longer  be  required 
to  go  between  the  cars  for  the  operation 
of  either  the  car  couplings  or  air  brake 
couplings. 

The  triple  valves  used  upon  the  cars 
of  this  train  were  of  the  improved  type, 
and  by  their  use  the  brakes  upon  the 
last  car  of  the  longest  train  are  set  al- 
most as  quickly  for  ordinary  service 
stops  as  in  the  case  of  an  emergency 
application.  The  improvements  in  these 
triple  valves.  Mr.  Westinghouse  assert- 
ed, were  as  important  with  reference  to 
the  air  brake  art  of  to-day  as  were  the 
earlier  improvements  whereby  the  brakes 
were  made  to  act  automatically  in  the 
event  of  the  breaking-in-two  of  a  train 
or  the  bursting  of  a  hose  pipe.  The 
very  commendable  feature,  and  one 
characteristic    of  all    of    Mr.    Westing- 
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house's  inventions,  is  that  by  which  the 
loss  of  the  present  standard  triple  valve 
is  not  involved  in  changing  to  the  new, 
since  the  present  standard  Westing- 
house  triple  valve  may  be  altered  to  em- 
brace all  the  improved  features  of  the 
rew  form. 

In  the  tests  made  by  Mr.  Westing- 
house  for  the  European  delegates  it  was 
shown  that  it  was  impossible  for  the  en- 
gineer, with  the  heaviest  locomotive,  by 
any  effort  he  could  make,  to  break  the 
train  in  two.  A  test  was  made  by  first 
bunching  the  slack  of  the  fifty  cars  and 
then  starting  the  locomotive  by  using 
a  heavy  throttle.  This  failed  to  break 
the  train  in  two.  The  next  test  was 
made  by  applying  five  rear  hand  brakes, 
and  with  the  slack  bunched,  a  rough  start 
was  made  with  the  heavy  throttle.  This 
test  failed  to  break  the  train  in  two.  The 
next  test  was  by  making  a  rough  start 
by  using  a  heavy  throttle,  and  when  the 
train  attained  a  speed  of  twenty  miles 
per  hour  with  the  engine  using  steam, 
the  rear  angle  cock  on  the  train  was 
opened  and  an  emergency  application  of 
the  brake  obtained.  The  engine  con- 
tinued to  use  steam  until  she  was 
brought  to  a  standstill  by  the  brakes. 
The  train  did  not  break  in  two.  A  se- 
vere test  was  made  of  backing  up  the 
train  at  a  speed  of  eight  miles  per  hour 
when  the  reverse  lever  was  thrown 
ahead  and  steam  used.  This  action  fail- 
ed to  break  the  train  in  two.  A  col- 
lision test  was  made  by  cutting  off  that 
portion  of  the  train  back  of  the  fifteenth 
car,  and  backing  the  head  portion  of 
thirty-five  cars  and  locomotive  into  it 
at  a  speed  of  eight  miles  per  hour.  This 
test  failed  to  break  any  knuckles, 
couplings,  or  draft  gear,  the  momentum 
energy  being  arrested  and  absorbed  by 
the  friction  draft  gear. 

"With  any  train,  whatever  its  length, 
fitted  with  friction  draft  gear,"  said  Mr. 
Westinghouse,  "it  will  be  impossible  for 
an  accident  to  happen  from  the  bursting 
of  a  hose  in  the  middle  of  the  train,  even 
if  the  rear  cars  are  not  fitted  with  air 
brakes.  The  friction  device  referred  to 
has  been  adopted  by  the  Pennsylvania 
R.  R.  and  is  being  applied  to  all  of  its 
new  cars  and  to  the  cars  of  many  other 
roads,  and  already  120,000  cars  have 
been  thus  fitted." 

Another  very  interesting  feature  of 
the  exhibition  was  the  single-phase  al- 
ternating locomotive,  exhibited  for  the 
first  time.  'This  locomotive  is  capa- 
ble of  exerting  a  draw  bar  pull  of  65,- 
000  pounds,"  said  Mr.  Westinghouse, 
"and  could  have  hauled  100  cars  as^ 
easily  as  the  heavy  steam  locomotive 
moved  the  fifty  cars."  The  electric  lo- 
comotive was  operated  by  the  current 
from  an  overhead  wire  no  larger  than 
that  required  for  an  ordinary  street  car. 
The  electric  pressure,  however,  was  ten 
times  as  gre.it   as  that   used   for   street 


car  work.  The  locomotive  in  question 
has  been  designed  to  assist  heavy  freight 
trains  up  steep  gradients  on  an  impor- 
tant  railroad. 

"The  act  of  Congress  in  relation  to 
the  use  of  automatic  couplings  and  air 
brakes  on  locomotives  and  cars  en- 
gaged in  interstate  commerce,"  con- 
tinued Mr.  Westinghouse,  "was  passed 
at  a  time  when  there  had  been  little  or 
no  experience  in  the  operation  of 
brakes  on  long  trains  and  when  trains 
of  over  fifty  cars  were  unusual.  The 
advent  of  heavy  locomotives  and  of 
steel  cars  has  made,  however,  a  great 
increase  in  the  weight  and  length  of 
trains  and  has  made  a  reconsideration  of 
the  whole  subject  necessary,  if  not  im- 
perative." 

This  practical  test  made  for  the  visit- 
ing International  Railway  Delegates 
speaks  more  convincingly  of  the  real 
value  of  the  devices  in  question  than 
could  any  array  of  figures  coming  from 
the  laboratory.  A  device  is  always  bet- 
ter tested  in  actual  service,  where  con- 
ditions are  exact  than  in  a  laboratory 
where  only  a  close  approximation  of 
actual  existing  conditions  may  be  as- 
sumed, and  such  test  will  be  accepted 
as  more  conclusive  than  any  amount  of 
theorizing  or  even  abstract  analytic  rea- 
soning. Mr.  Westinghouse  has  shown 
by  practical  train  test,  in  the  same  man- 
ner that  he  did  with  the  automatic  air 
brake  some  years  ago,  that  great  me- 
chanical achievement  can  only  be  real- 
ized by  resolving  the  idea  to  actual 
service   practice. 


A  neat  little  pamphlet  which  is  con- 
cerned with  explaining  the  operation  of 
a  new  double  friction  coil  clutch  has 
recently  come  to  the  office.  It  is  by 
the  Double  Friction  Clutch  Company,  of 
Chicago.  The  device  consists,  briefly,  of 
a  chilled  drum  which  is  keyed  to  the 
shaft.  Around  this  drum  is  a  spiral  coil 
mounted  on  the  hub  of  the  clutch.  The 
first  action  of  the  clutch  is  to  put  fric- 
tion on  the  ends  and  then  gradually 
bring  the  friction  between  coil  and 
chilled  drum  into  play.  Hence  the  name 
double  friction  clutch.  It  is  claimed  that 
this  clutch  will  do  the  work  required 
on  a  slow  speed  shaft,  and  can  be  ad- 
justed to  slip  at  any  desired  horse  power. 
Oil  is  freely  used.  In  fact,  the  case  is 
filled  three  parts  full  of  oil,  in  order 
to  reduce  the  wear  on  coil  and  drum. 
If  you  are  at  all  interested  in  friction 
clutches,  it  would  be  well  to  write  to  this 
company  for  this  folder  and  any  other 
information  you  may  wish  concerning  the 
construction  or  action  of  the  double  fric- 
tion  coil   clutch. 


and  dispatch"  surpasses  anything  we 
have  seen  in  this  line.  The  coupling  is 
made  in  two  pieces  which  fit  together 
very  accurately.  The  pipe  itself  pro- 
jects through  the  coupling  so  that 
when  connection  has  been  made  the 
bore  of  the  tube  is  unaltered.  A  rub- 
ber gasket  is  what  makes  the  coupling 
air-tight,  as  it  is  an  air  hose  coupling 
made  by  the  Cleveland  Pneumatic  Tool 
Co.  The  couplings  are  made  dovetail 
with  two  projections  on  each,  and  it 
is  only  necessary  to  press  the  coup- 
lings together.  The  pressure  thus  ap- 
plied pushes  back  a  sleeve  which  is 
held  in  position  by  a  concealed  coil 
spring.  The  projections  in  sliding  past 
one  another  press  the  pipe  end  and 
rubber  gasket  together,  and  when 
moved  through  one-quarter  of  a  turn 
the  dovetail  couplings  snap  sharply  in- 
to position,  and  a  tight  joint  with  uni- 
form pipe  bore  is  the  result.  The  coup- 
Img  is  fully  illustrated  in  a  folder 
which  has  recently  been  issued  by  the 
Cleveland  Pneumatic  Tool  Co.  This 
company  will  be  happy  to  send  the 
folder  to  any  one  who  is  interested 
enough  to  apply  to  them  for  a  copy. 


We  have  lately  come  across  a  spec- 
imen of  a  hose  coupling  which  was 
sent  to  the  office,  which  for  "neatness 


Locomotive  Hand  Car. 

A  very  useful  hand  car  has  lately  made 
its  appearance,  which  is  fitted  up  for  the 
accommodation  of  men  and  tools.  This 
can  be  accomplished  all  the  more  easily 
by  reason  of  the  fact  that  the  handles 
usually  employed  for  "pumping"  are  en- 
tirely absent,  the  car  is  equipped  with  a 
single  cylinder  engine  of  the  automobile 
type,  which  has  plenty  of  power  to  drive 
the  car  loaded  with  men  and  tools  over 
any  ordinary  railroad.  The  maximum 
speed  of  this  car  is  15  miles  per  hour. 
It  could,  however,  be  run  faster  if  nec- 
essary. This  car  has  advantages  over 
the  ordinary  hand  car  for  section  work 
which  the  practical  man  will  appreciate. 
The  platform  is  somewhat  longer  than 
the  ordinary  hand  car  and  is  large 
enough  to  accommodate  eight  or  ten 
men  with  a  full  set  of  tools  for  that  num- 
ber. The  car  is  made  by  Fairbanks, 
Morse  &  Co.,  and  is  light  and  strong, 
and  the  fact  of  its  being  in  reality  a 
motor  car  insures  the  reduction  of  time 
necessary  to  transport  men  and  light 
material  over  the  road.  For  inspection 
purposes  this  car  is  a  very  useful  addi- 
tion to  the  track  supervisor's  outfit. 

Some  have  thought  that  with  the  in- 
troduction of  motor  hand  cars  that  it 
would  be  possible  to  make  the  sections 
longer,  as  the  time  of  going  and  coming 
of  each  gang  would  be  greatly  reduced. 
Extra  service  crew,  such  as  rail  gangs, 
bridge,  wrecking,  and  ditching  gangs, 
could  be  economically  handled  by  the 
aid  of  this  little  motor  car,  and  alto- 
gether more  accurate  "crossings,"  if  we 
may  so  say,  might  be  made  by  these 
motor  cars  with  trains,  when  they  have 
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the  wider  range  of  speed  wliich  the 
locomotive  liaiid  car  would  certainly 
^ive  them. 


Signal  Protection  on  Queen  &  Crescent 
System. 

We  have  several  times  published  de- 
scriptions of  the  signaling  system  in 
use  on  the  Queen  &  Crescent  Route, 
and  it  is  with  much  pleasure  we  have 
just  read  an  exhaustive  illustrated  de- 
scription of  the  system  in  the  Raihvay 
Age  of  April  28.  We  heartily  endorse 
the  following  paragraph,  which  con- 
-cludes  the  article : 

"It  is  not  an  exaggeration  to  say  that 
for  safety  of  method,  combined  with 
simplicity  of  operation,  the  336  miles 
from  Cincinnati  to  Chattanooga  is  not 
equaled  or  even  approached  on  any 
■other  railway  in  the  United  States,  and 
probably  not  in  the  world.  It  is  an  ob- 
ject lesson  for  those  who  wish  to  know, 
as  well  as  for  those  who  ought  to  know, 
what  can  and  should  be  accomplished 
upon  the  railways  of  the  United  States 
toward  securing  the  safety  of  their 
•trains." 


The  Litchfield  Foundry  &  Machine 
Co.,  Litchfield,  111.,  has  made  a  contract 
to  build  stationary  engines  equipped  with 
the  Haberkorn  valve  gear.  This  gear 
has  been  applied  to  some  locomotives 
and  works  well. 


Handsome  Car  Coupler  Catalogue. 

As  a  work  of  art  we  have  rarely  seen 
a  more  beautiful  catalogue  than  that 
which  has  just  come  from  the  press, 
and  which  is  called  "The  Evolution  of 
Car  Couplers."  It  is  issued  by  the  Mc- 
Conway  &  Torley  Co.,  of  Pittsburgh, 
Pa.,  and  the  explanations  are  printed 
in  English  and  French.  The  illustra- 
tions begin  with  the  old  link  and  pin 
coupler  and  show  the  man  between  the 
■cars.  The  next  illustration  shows  the 
■original  Janney  coupler  as  patented  in 
1873.  Next  follows  the  illustration  of 
the  1874  patent,  the  1879  patent  and  the 
1882.  The  Kelso  coupler  also  comes 
in  for  illustration,  and  is  shown  in  both 
perspective  and  in  line  cuts.  The  new 
Pit  coupler  is  drawn  in  perspective  and 
in  three  sectional  views  which  show 
the  knuckle  closed  and  locked,  also  the 
locking  pin;  in  unlocked  position  sus- 
tained by  the  lock  set;  and  lastly  the 
knuckle  opener  pushing  the  knuckle 
open.  The  old  Miller  draw  hook  and 
platform  are  shown,  and  following  that 
is  the  modern  "Buhoup"  three-stem 
coupler.  Illustrations  of  the  M.  C.  B. 
gauge  for  new  couplers,  and  the  Pur- 
due testing  machine  are  also  given.  The 
jam  coupler  contour  lines  are  shown  in 
more  than  one  illustration.  The  "Bu- 
houp" is  fully  illustrated,  and  there 
follows    with    the    explanation    several 


interesting  cuts  of  foundry  work,  early 
and  modern  passenger  trains,  the  lat- 
ter from  the  pages  of  Railway  and 
Locomotive  Engineering,  and  several 
varieties  of  railway  cars  equipped  with 
the  McConway  &  Torley  Co.'s  special- 
ties. This  company  will  be  happy  to 
furnish  a  copy  of  this  most  artistic  cat- 
alogue to  any  one  who  is  interested 
enough  in  car  couplers  to  apply  to 
them  for  one.  This  catalogue  is  the 
work  of  Mr.  Stephen  C.  Mason,  secre- 
tary of  the  McConway  &  Torley  Co., 
and  it  is  a  work  of  which  both  printer 
and  author  may  be  justly  proud. 


New  Improved  Detent  Motion. 

The    greatest   improvement   added   to 


cord  or  stopping  the  engine.  The  stop- 
ping and  starting  the  drum  carriage  of 
the  ordinary  indicator,  whenever  it  be- 
comes necessary  to  change  cards  is 
usually  attended  by  many  vexatious 
happenings;  this  is  entirely  avoided  by 
this  new  attachment.  Cards  may  be 
taken  in  rapid  succession;  this  being 
particularly  desirable  on  tests  where 
the  load  is  variable  and  on  locomotive 
tests  where  it  is  particularly  desirable 
to  take  cards  in  rapid  succession; 
in  making  a  test  of  this  kind,  it  is  im- 
portant, during  certain  periods  of  the 
test,  to  get  as  many  cards  as  possible. 
With  an  ordinary  indicator  not  equip- 
ped with  this  New  Improved  Detent 
Motion    and    where     an     indicator     it 


NEW     DETEXT     MOTION     FOR     STEAM     ENGINE     INDICATOR     M.\DE     BY     THE 
AMERICAN     STEAM     GAUGE     &     VALVE     CO. 


the  steam  engine  indicator  since  the  ad- 
vent of  this  instrument  of  precision  into 
the  engineering  field,  is  the  New  Im- 
proved Detent  Motion,  which  the  Amer- 
ican Steam  Gauge  &  Valve  Mfg.  Co., 
Boston,  Mass.,  have  added  to  their  well- 
known  American  Thompson  Improved 
Indicator.  This  attachment  makes  the 
indicator  particularly  applicable  to 
high  speed  stationary  and  marine  steam 
engines,  locomotive  and  gas  engines. 
With  this  attachment  it  is  possible  to 
connect  the  indicator  to  high  speed,  re- 
ducing motions  and  stop  the  drum  of 
the    indicator    without    unhooking    the 


equipped  with  an  old  style  paul  and 
ratchet  detent,  it  is  not  possible  to  take 
as  many  cards  as  should  be  taken  in 
order  to  get  accurate  results  of  the 
tests.  The  locomotive  indicator  is 
fitted  with  a  i^4-in.  paper  drum  and  is 
particularly  adapted  for  high  speeds 
and  the  severe  conditions  to  which  it 
is  subjected. 

The  detent  motion  is  contained  with- 
in the  paper  drum,  and  is  operated  by 
means  of  a  lever  below  the  drum  car- 
riage. To  stop  the  paper  drum,  this 
lever  is  moved  in  the  direction  traveled 
by  the  paper  drum.     When  released,  it 
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is  returned  bj'  means  of  the  auxiliary 
spring  to  a  position  %  of  an  inch  be- 
yond the  end  of  the  stroke,  making  it 
impossible  for  the  drum  to  engage  un- 
til desired. 

The  drum  carriage  having  the  full 
tension  of  the  main  drum  spring  con- 
tinues to  rotate  in  the  usual  manner, 
preventing  any  whipping  or  sagging  of 
the  cord.  This  allows  the  indicator  to 
be  used  with  the  detent  motion  in  con- 
nection with  a  reducing  wheel  connect- 
ed directly  to  the  indicator. 

The  drum  is  supported  on  the  spin- 
dle by  means  of  a  collar  held  stationary 
by  a  pin  engaging  the  slot  in  the  spin- 
dle, on  which  rotates  an  outer  sleeve, 
which  acts  as  a  bearing  and  guide  for 
the  drum.  To  the  stationary  collar  is 
fastened  the  inner  end  of  the  auxiliary 
spring,  the  outer  end  being  fastened  to 
the  au.\iliary  spring  case,  which  is  held 
stationary  in  the  paper  drum.  The  ten- 
sion of  this  spring  is  such  as  to  cause 
the  drum  to  return  to  its  position  be- 
fore the  return  stroke  of  the  drum  car- 
riage. 

When  in  action  the  drum  is  controll- 
ed by  a  pin  engaging  a  hole  in  the 
grooved  wing  at  the  bottom  of  the 
drum.  By  turning  the  lever,  this  pin 
is  lowered  on  the  return  stroke  of  the 
drum  carriage,  releasing  the  drum, 
which  is  returned  beyond  the  end  of 
the  stroke  by  the  auxiliary  spring.  The 
lever  is  then  returned  to  its  original 
position,  allowing  the  pin  to  elevate 
again.  When  the  card  is  changed  and 
ready  to  take  another  diagram,  the 
drum  is  turned  forward  by  means  of 
the  milled  rim  on  top.  This  causes  the 
pin  to  engage  the  hole,  being  guided 
by  an  incline,  causing  the  drum  to  ro- 
tate in  the  usual  manner,  the  motion 
being  smooth  and  without  shock,  there 
being  no  chance  to  break  the  cord  as 
with  the  old  style  paul  and  ratchet  de- 
tent motion. 

The  parallel  motion  used  in  connec- 
tion with  this  make  of  indicator  is  the 
well-known  original  Thompson  paral- 
lel motion;  the  ratio  of  the  lever  being 
three  to  one,  makes  a  very  stiff  and 
rigid  motion,  making  it  impossible  for 
the  slightest  error  to  escape  being 
shown  in  the  diagram.  The  piston  and 
other  w-orking  parts  of  the  instrument 
are  made  as  light  as  is  practical  to 
make  them.  The  piston  head  and  steam 
cylinder  are  made  of  special  mixture  of 
composition  which  gives  an  equal  ex- 
pansion under  the  varying  thickness  of 
metal;  this  is  particularly  desirable  in 
reducing  friction  at  this  point. 

The  accompanying  cut  illustrates 
their  make  of  indicator  fitted  with  the 
Detent  Motion.  The  great  advantage 
of  this  attachment  will  be  readily  ap- 
preciated by  the  users  of  the  indicator, 
and  it  has  added  considerable  merit  to 
the  already  popular  instrument. 


Exhibits  at  Washington. 
The  Convention  of  the  Seventh  In- 
ternational Railway  Congress,  held  at 
Washington  last  month,  was  the  means 
of  bringing  out  what  was  probably  the 
finest  exhibition  of  railway  appliances 
ever  seen  in  this  country.  The  exhibits 
were  located  in  Monument  Park,  a  part 
of  the  White  Lot,  and  in  order  to  have 
them  there  special  permission  had  to 
be  obtained  through  Congress.  When 
it  is  considered  that  all  of  the  buildings 
were  erected  and  appliances  installed, 
representing  an  outlay  of  more  than  a 
million  dollars,  in  the  short  space  of 
forty-three  days,  great  credit  is  due  to 
Chairman  George  A.  Post,  Mr.  J.  Alex- 
ander Brown,  director  of  exhibits,  and 
the  rest  of  the  committee  of  the  asso- 
ciation. 

The  following  is  a  partial  list  of  the 
exhibitors,  and  they  will  be  pleased  to 
furnish  catalogues  for  the  asking: 

The  Pittsburgh  Spring  and  Steel  Com- 
pany was  represented  by  Mr.  D.  C. 
Noble,  the  president  of  the  company. 
Their  exhibit  comprised  probably  the 
most  complete  line  of  railway  springs 
ever  exhibited.  The  unusual  size  and 
great  capacity  of  some  of  these  excited 
considerable  surprise. 

The  Duff  Manufacturing  Company,  of 
Pittsburgh,  had  a  full  line  of  jacks. 
The  Duff  roller  bearing  screw  jacks, 
with  a  lifting  capacity  up  to  70  tons, 
being  on  exhibition  for  the  first  time. 

The  Lodge  &  Shipley  Machine  Tool 
Company  had  an  electrically  driven  24 
ins.  patent  head  standard  engine  lathe. 
Railroad  shops  would  find  this  to  be  a 
very  useful  and  high-class  tool. 

Jenkins  Bros.',  John  street.  New  York, 
exhibit  of  the  numerous  kinds  of  valves 
which  they  manufacture  was  exceed- 
ingly attractive.  They  distributed  a 
book  entitled  "Valve  Troubles,  and 
How  to  Avoid  Them."  Anyone  inter- 
ested can  obtain  one  for  the  asking. 

As  usual,  the  Chicago  Pneumatic 
Tool  Company  was  one  of  the  largest 
exhibitors,  and  attracted  a  great  deal 
of  attention. 

Underwood  &  Co.,  of  Philadelphia, 
had  a  line  of  portable  tools  for  boring 
cylinders,  facing  locomotive  valve 
seats  and  turning  crank-pins.  They 
also  exhibited  a  two  horse  power  two- 
cylinder  air  or  steam  engine  to  be  used 
in  connection  with  their  portable  tools. 
The  Victor  Stoker  Company's  auto- 
matic locomotive  stoker,  which  was  in 
operation,  aroused  considerable  in- 
terest. The  automatic  stokers  are 
being  seriously  considered  by  many 
railroad  officials,  and  it  is  only  a  ques- 
tion of  time  before  they  will  be  uni- 
versally adopted. 

L.  J.  Bordo  Company,  of  Philadel- 
phia, had  on  exhibition  their  high-grade 
blow-off  cocks  and  flexible  joints.  Mr. 
Bordo  says  that  they  have  been  made 


One   Trtal 
MaKes    a   Habit 

"  I  tried  the  sample  ca.n  of 
Dixon 's  Flake  Graphite  yoa  sent  me 
on  A  main  pin  luhich  ■was  running 
hot  in  spite  of  all  the  oil  I  could 
pour  on,  and  the  graphite  cooled  it 
do'wn  and  I've  had  no  trouble  since. 
The  road  doesn't  furnish  us  'with 
graphite,  hut  I  bought  a  fi've-pound 
can  and  "ivill  never  again  be  ■with- 
out a  supply  of  it." 

We  have  scores  upon 
scores  of  just  such  letters 
from  locomotive  engineers, 
and  they  all  end  alike:  "I'll 
never  be  without  Dixon's 
Flake  Graphite  again." 

One  engine  has  a  stiff 
eccentric,  one  has  a  grind- 
ing, laboring  valve ;  an- 
other a  cut  cylinder, 
another  a  squealing  air 
pump,  BUT 

DlXON^S 

TICONDEROGA 
FLAKE  GRAPHITE 

cures  the  lubrication  trou- 
bles of  one  and  all. 

If  you'll  test  a  sample  we'll 
freely  furnish  it. 

With  our  samples  we  will 
forward  you  a  valuable  trea- 
tise on  the  whole  theory  and 
practice  of  graphite  lubrica- 
tion, our  booklet, 

"GRAPHITE  AS  A 
LUBRICANT  " 

If  you  wish  to  end  your 
lubrication  troubles,  write  us. 


JOSEPH  DIXON  CRUCIBLE  CO. 
JERSEY  CITY,  N.  J. 
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AIR-PUMP 

PACKING 


\'ulcabeston  Air-Pump 
Packing  has  been  in  use  on 
the  largest  railway  systems 
of  the  United  States  for 
over  fifteen  years.  It  is 
universally  recognized  as 
the  standard  packing  for 
air-pump  equipment.  In 
point  of  efficiency  and  dur- 
ability it  has  no  equal. 


Their  concave  and  con- 
vex formation  renders  a 
tight  joint  under  most  se- 
vere conditions.  Adopted 
as  standard  by  many  of  the 
largest  railroads  and  loco- 
motive builders  throughout 
the  United  States. 

Same  style  also  furnished 
for  Throttle  Stem  Packing. 


H.  W.  Johns- 
Marvville  Co. 

100  WILLIAM  STREET 

NEW  YORK 


MILWAUKEe 
CHICAGO 
BOtTON 
PHILADELPHIA 
ST.    LOUIS 


PITTSBURG 
CLEVCL  AND 
SAN   FRANCISCO 
LOS    ANGELES 
SEATTLE 


KANSAS  CITY 
MINNEAPOLIS 
LITTLE   ROCK 
NEW  ORLEANS 
LONDON 


Standard    on    a    large    numljcr    of    rail- 
roads. 

Flannery  Bolt  Company  exhibited  a 
Kood  display  of  their  flexible  stay  bolt, 
which  boiler  users  are  regarding  as  a 
means  of  putting  an  end  to  the  danger 
of  broken  fire  box  stay  bolts. 

W.  H.  Johns-Manville  Company,  of 
New  York,  displayed  asbestos  and  mag- 
nesia lagging  for  locomotives,  train 
pipe  and  boiler  covering,  fireproof  lum- 
ber, Vulcabeston,  smoke  jacks,  Kear- 
sarge  and  asbestos  packing,  refrigera- 
tors, insulators,  etc. 

The  McConway  &  Torley  Company, 
Pittsburgh,  Pa.,  display  of  couplers  was 
most  complete.  An  electrically  driven 
model  of  the  "Pitt  Coupler"  practically 
demonstrated  the  operation  of  the  coup- 
ler's every  movement.  The  company  has 
just  published  one  of  the  most  artistic 
catalogues  it  has  been  our  pleasure  to 
see.     It  will  be  sent  on  application. 

Acme  White  Lead  and  Color  Works, 
Detroit,  Mich.,  had  a  very  attrac- 
tive exhibit  of  their  paints,  var- 
nishes, enamels  and  stains,  also  of  Pan- 
dect, a  preservative  for  steel  cars  and 
structural  work.  They  were  repre- 
sented by  Benson  E.  Brown,  Robert  C. 
Mcintosh  and  H.  L.  Wilson,  who  were 
very  much  in  demand  on  account  of  the 
useful  souvenirs  of  a  pocketbook  and 
the  carnations  which  they  >were  dis- 
tributing. 

The  comoined  exhibit  of  the  Railway 
Materials  Company,  the  Ajax  Manufac- 
turing Company  and  the  Draper  Com- 
pany was  one  that  received  a  great  deal 
of  attrntion.  The  Railway  Materials 
Company  had  in  operation  one  of  their 
Ferguson  furnaces,  which  turned  out 
work  so  rapidly  that  it  kept  in  constant 
operation  the  Draper  flue  welder  and 
a  large  riveting  machine  of  the  Ajax 
Manufacturing  Company. 

The  Buda  Foundry  and  Manufactur- 
ing Company's,  Chicago,  111.,  exhibit  con- 
sisted of  a  great  variety  of  track  tools 
and  equipment.  They  are  the  largest 
manufacturers  in  their  line.  A  very 
handsome  and  complete  catalogue,  which 
they  have  just  published,  will  be  sent  for 
the  asking. 

American  Brake  Shoe  and  Foundry 
Company  had  a  large  display  of  steel 
back  brake  shoes  and  steel  castings. 
Also  a  collection  of  pictures  showing 
the  growth  of  ,the  brake  shoe  up  to  the 
present  time. 

.American  Steam  Gauge  and  Valve 
Manufacturing  Company. — One  of  the 
prettiest  arranged  exhibits  on  the 
grounds  displayed  muffled  and  open  lo- 
comotive pop  safety  valves,  steam  and 
air  brake  gauges,  also  the  .American- 
Thompson  improved  locomotive  in- 
dicator. 

The  .\merican  Valve  and  Meter  Com- 
pany were  determined  to  make  their  ex- 
hibit   attractive;    held    hourly    stereop- 


ticon  shows,  consisting  of  pictures  of 
what  they  are  manufacturing.  It  was 
a  first-class  "object  lesson,"  and  Mr.  N. 
Paul  Fenncr,  Jr.,  deserves  a  whol^  lot 
of  credit  for  the  innovation. 

J.  S.  Andrews  &  Co.,  New  York. — 
Andrews'  solid  cast  steel  truck  frame. 

Armstrong  Bros.'  Tool  Company, 
Chicago,  "The  Tool  Holder  People," 
exhibited  a  number  of  very  useful  labor- 
saving  devices,  which  could  be  used  to 
advantage  in  every  railroad  shop.  They 
will  be  pleased  to  furnish  a  full  cata- 
logue for  the  asking. 

Cling  Surface  Company,  Buffalo,  ex- 
hibited a  model  of  a  belt  dressed  with 
their  compound  in  operation.  There  is 
no  doubt  that  it  increases  belt  capacity 
to  a  very  large  extent. 

Consolidated  Railway  Electric  Light- 
ing and  Equipment  Company,  the 
"Axle  Light"  System,  had  in  operation 
a  truck  showing  the  working  of  their 
device. 

Crane  Company,  Chicago. — A  large 
display  of  hydraulic  valves,  blow-oflf 
valves,  locomotive  safety  valves,  high 
pressure  steam  valves,  etc. 

John  Davis  Company,  Chicago,  had  a 
small  but  very  attractive  exhibition  of 
steam  specialties,  couplings  and  steam 
joints. 

Detroit  Seamless  Steel  Tubes  Com- 
pany, of  Detroit,  exhibited  samples  of 
cold  drawn  seamless  steel  tubes.  This 
was  a  very  attractive  exhibit,  as  they 
had  samples  showing  the  process  of 
manufacture  from  the  billet  to  the  com- 
pleted tube. 

Falls  Hollow  Staybolt  Company  dis- 
played bars  of  hollow  staybolt  iron  of 
different  sizes,  bars  that  were  bent 
without  being  fractured;  also  broken 
bars  showing  fibrous  fracture.  They 
claim  that  they  are  meeting  with  great 
success  from  the  railroad  companies. 

Gould  Coupler  Company. — Electric 
car  lighting  system,  foreign  car  coupler, 
Gould  Z-beam  steel  platforms  for  pas- 
senger cars,  friction  buffer  draft  gear, 
freight  car  steel  couplers,  car  steel  bol- 
sters and  friction  draft  gear,  journal 
boxes,  spring  buffers  and  tender 
couplers. 

Homestead  Valve  Manufacturing 
Company  had  an  excellent  display  of 
their  make  of  valves  which  ought  to 
be  better  known  to  railroad  men.  They 
comprise  locomotive  blow-off  valves, 
straightway  valves,  three-way  valves 
and  four-way  valves.  They  have  bal- 
anced plug  and  internal  locking  devices. 
Kennicott  Water  Softener  Company 
had  a  beautifully  constructed  booth 
decorated  with  photographs  of  water 
softening  plants  which  they  had  in- 
stalled. Some  of  them  were  located  on 
the  Chicago,  Burlington  &  Quincy, 
Pittsburgh  &  Lake  Erie,  Pennsylvania, 
and  Union  Pacific. 

McCord  &  Co. — Journal  boxes,  Gib- 
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raltar  bumping  post,  draft  gears,  spring 
dampencrs  and  McCanna  force  feed 
lubricators.     Also  McKim  gaskets. 

Manning,  Maxwell  &  Moore  had  a 
very  large  and  prominent  display  of 
machine  tools  and  railway  devi<;es. 

National  Malleable  Castings  Com- 
pany exhibited  malleable  iron  castings, 
Tower  and  Climax  car  couplers,  pneu- 
matically operated  National  radial  draft 
gear,  National  journal  box,  with  equal- 
izing wedge  or  key.  National  brake  jaw, 
National  brake  lever. 

Niles-Bement-Pond  Company  had  the 
finest  display  of  large  machine  tools. 
Among  them  was  a  96-in.  hydraulic 
wheel  press,  a  37-in.  boring  and  turning 
mill,  a  42-in.  engine  lathe  and  an  1,100- 
pound  steam  hammer. 

T.  H.  Symington  Company  had  a 
very  fine  display  of  journal  boxes, 
center  and  side  ball  bearing;  also  dust 
guards. 

Vacuum  Cleaning  Company  seemed 
to  get  more  than  their  share  of  patron- 
age. The  visitors  seemed  immensely 
interested  in  the  way  they  cleaned  car 
seats,  carpets,  overcoats,  and,  in  fact, 
anything  that  came  along.  That  this 
system  of  cleaning  is  a  perfect  success 
can  be  easily  proven  by  examining  the 
cars  of  the  Central  Railroad  of  New 
Jersey,  who  are  using  it. 

R.  D.  Wood  &  Co.,  Philadelphia,  had 
a    most   striking    exhibit   in    a    iso-ton 
hydraulic  riveting  machine   with    18   ft.  . 
6  in.  gap. 

Norton  Emery  Wheel  Company. 
Worcester,  Mass.,  exhibited  one  r.f 
their  splendid  grinding  machines,  an  1 
showed  some  specimens  of  work  done 
on  piston  rods  and  other  parts  where 
accuracy  of  finish  is  important.  If  rail- 
road companies  would  finish  their  pis- 
ton rods  on  these  machines  there  would 
be  much  less  trouble  from  glands 
blowing. 

The  Standard  Paint  Company  dis- 
played a  model  of  a  Pennsylvania  Rail- 
road roundhouse  with  the  view  of 
directing  attention  to  the  merits  of  their 
ruberoid  roofine.  It  was  very  effective, 
and  many  of  the  visitors  displayed 
much  interest  in  the  non-corrosive 
properties  of  the  material. 


The  merchant  engineering  business, 
heretofore  conducted  under  the  firm 
name  of  William  T.  Bonner  &  Company, 
will  hereafter  be  carried  on  under  the 
name  of  the  Wm.  T.  Bonner  Company, 
under  a  charter  of  incorporation  granted 
to  the  newly  formed  company.  The  of- 
ficers are  as  follows:  Wm.  T.  Bonner, 
President  and  Engineer;  Lewis  H. 
Homer,  Treasurer  and  Secretary;  P.  A. 
Ferguson,  Superintendent;  John  R.  Mar- 
vin, Assistant  Engineer.  The  directors, 
in  addition  to  Mr.  Bonner  and  Mr. 
Homer,  are:  Mr.  A.  E.  Cox,  who  is 
treasurer   and    general    manager   of   the 


Atlantic  Works.  East  Boston,  Mass.; 
Mr.  Harvey  S.  Chase,  engineer  and  ex- 
pert accountant,  and  Mr.  William  S. 
Hatch,  attorney  at  law.  The  New  York 
sales  office  of  the  company  is  at  141 
Broadwav. 


The    Buda    Ball    Bearing    Locomotive 
Jack. 

Among  the  recent  new  things  which 
the  Buda  Foundry  and  Manufacturing 
Company  have  added  to  their  list  of 
railroad  appliances  is  their  style  no  Ball 
Bearing  Locomotive  Jack,  an  illustration 
of  which  is  shown  herewith.  It  will  be 
seen  that  the  internal  working  parts  are 
thoroughly  protected  from  dirt  of  any 
kind  and  from  the  weather.  This  is  an 
essential  feature  for  this  class  of  jack, 
as  it  is  of  importance  that  it  be  in  work- 
ing order  when  needed.  In  height  it  is 
24    inches,    has    11    inch    rise;    diameter 


THE   BUDA    BAl,!,    BKAKIJSG    LOCOMOTIVE 
JACK. 

at  base  13  inches,  capacity  25  tons, 
weight  149  pounds.  A  hook  for  low 
set  loads  is  provided,  making  it  thor- 
oughly serviceable  for  locomotive  work. 
The  component  parts  are  of  the  best  ma- 
terial and  the  workmanship  careful  to  a 
degree  that  the  makers  give  it  their  full 
guarantee. 


The  Rale  Railroad. 

"Misther  O'Tunder,"  said  Mr. 
O'Toole,  "can  ye  tell  me  wan  thing?" 

"Oi  kin  tell  ye  more  nor  thot,"  as- 
serted  Mr.   O'Tunder. 

"Thin  tell  me  this:  Is  a  railroad  a 
rale  road?" 

"It  is  not,  Misther  O'Toole.  A  rale 
road  is  wan  thot  has  harses  on  it,  an' 
a  railroad  is  wan  thot  hasn't,  by  raison 
av  th'  fact  thot  a  harse  hasn't  th'  con- 
vayiences  fer  walkin'  on  a  railroad  thot 
it  has  on  a  rale  road." — Judge. 


New  Books 

YOU     OUGHT     TO     HAVE  I 


Locomotive  Breakdowns 


And  Their  Remedies 


Price, 


$|50 


By  Geo.  L.  Fowler.  Just  issued.  Telia  how 
and  whttt  to  do  in  case  of  an  accident  or  brt-ak- 
dowu  ou  the  road ;  iiicludoB  special  chHpters  on 
Compound  LocomoLivt-B.  Better  procure  a  copy, 
aa  it  containe  800  Questions  and  their  Answers 
on  Accideuts  and  Breakdowns,  inchiding  special 
chapters  on  Dt-fectivf  Valves;  Accidents  to  the 
Valve  Motion,  ('ylinders.  Steam  Chests.  Cylin- 
ders aud  Pit-tone,  (Tuides,  Crossheads  and  Rmle, 
Riinnins  Gears;  Truck  aud  Frame  Acc'deiits; 
Boiler  Troubles;  Defective  Throttle  aud  Steam 
Connections;  Defective  Draft  Appliances;  Pnnip 
and  Injector  Troubles;  Accideuts  to  Cab  Fix- 
tures; Tender  Accidents;  Miscellaneous  Acci- 
dents; Compound  Loi-omotive  Accidents;  Tools 
and  Appliances  for  Making  Eng:ine  Repairs;  Air 
Brake  Trouhles;  Aid  to  the  Injured. 

Air  Brake 
Catechism  ""  ^2^ 

By  Robert  H.  Blackall.  20th  Edition.  Con- 
tains 1500  Questions  and  their  Answers  on  the 
Westinghouse  Air  Brake,  which  aie  strictly  up 
to  date.  Includes  two  large  Westinghouee  Air 
Brake  Educational  Chans  printed  in  colors. 
Gives  the  necessary  information  to  enable  a 
railroad  man  to  pass  a  thoroughly  satisfac- 
tory esamiiiation  on  the  subject  of  Air 
Brakes.  Findorsed  aud  used  by  Air  Brake 
Instructors  and  Examiners  on  nearly  every 
railroad  in  the  United  States.  The  standard  and 
only  complete  work  on  the  subiect.     312   pages. 


Locomotive 
Catechism  "'"• 


5200 


By  Robert  Qrimshaw.  24lh  Edition.  Con- 
tains twelve  large  Folding  Plates  and  1600 
Questions  and  Answers  on  How  to  Run  a  Lo- 
comotive. The  Standani  Book  on  the  subject, 
being  written  in  plain  language  and  free  from 
mathematical  formulae  and  complex  problems. 


Price, 


Combustion  of 

Pnil    and  the  Preven- 
LUdl   tlon    of    Smoke 

By  Wm.  M.  Barr.  Contains  over  800  Ques- 
tions and  tlieir  Answers  on  How  to  Mol^e 
Steam. 


$|50 


New  York 
Catechism 


Air 


Price, 


Brake 

$J  25 


By  Robert  H.  Blackall.  The  only  com- 
plete treatise  ou  the  New  York  Air  Brake  and  Air 
Signaling  Apparatus,  giving  a  detailed  descrip- 
tion of  all  the  parts,  their  operation,  troublee, 
and  the  methods  of  locating  and  remedying  the 
same.    250  pages. 


n^^  A  special  detailed    circular    of   these   hooks 
will  be  sent  on  application. 

BtB"  Any  of  these  books  sent  prepaid  ou  receipt 

of  price. 

FREE— Our  114-page  catalog  0/  Practical 
Books  sent  free  on  request. 
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Locomotive 
Blow-Off  Plug  Valves 


All  Brass,  extra  heavy,  with  Cased  Plug. 
For  250  lbs.  pressure. 

Made    with   Draining    Plug    to    prevent 
freezing. 

Locomotive 

Gauge 
Cocks 

For  High  Pressure 

Bordo  Self-Grind- 
ing Gauge  Cocks, 
made  with  renew- 
able Hard  Bronze 
Disc.  Opened  and 
closed  with  a  quar- 
ter turn.  Guaran- 
teed Steam  tight 
under  the  most  ex- 
acting conditions. 
Shanks  Threaded 
to  specifications 
Fig.  23,  with  Wheel,      for  Locomotives. 

Swing-Joints  and 
Pipe  Attachment 


May  be  applied  between  Locomotive  and 

Tender. 
These    Swing-Joints     are     suitable    for 
J:;  Steam,  Gas,  Air,  Water  or  Oil. 

Complete  Booklet  on  Application 

L.  J.  BORDO  CO. 

PHILADELPHIA,   PA. 


Lively  Experiments. 
When  Mr.  A.  W.  Gibbs  submitted  to 
the  Master  Car  Builders'  Association  a 
report  on  tank  cars  he  said  that  the 
inception  of  this  report  was  an  accident 
in  which  an  entire  series  of  oil-tank 
cars  were  in  collision,  and  were  subse- 
quently ignited.  During  the  fire  which 
ensued  one  or  more  tanks  exploded, 
and  it  was  then  discovered  that  the 
safety  valves  with  which  they  were 
equipped  were  utterly  inadequate  to  re- 
lieve the  pressure.  The  Pennsylvania 
Railroad  was  forced  into  issuing  cer- 
tain regulations  and  instructions  for  the 
equipment  of  tank  cars,  and  entered 
into  a  series  of  experiments  with  safety 
valves,  which  speedily  developed  that 
the  rate  of  evaporation  of  naphtha  was 
vastly  higher  than  had  been  anticipated, 
and  that  the  ordinary  rules  for  safety 
valves  on  steam  boilers  did  not 
adequately  apply.  At  a  meeting  be- 
tween the  representatives  of  the  Penn- 
sylvania Railroad  Company  and  Union 
Tank  Line  Company  a  plan  of  experi- 
ments was  outlined  and  has  been  car- 
ried on  by  the  Union  Tank  Line  Com- 
pany at  its  own  expense,  involving  the 
destruction  of  at  least  seven  of  the 
tank  cars  and  at  least  sixty  thousand 
gallons  of  naphtha.  The  experiments 
were  decidedly  lively  while  they  lasted, 
and  impressed  on  everyone  the  neces- 
sity of  the  recommendations  outlined 
in  the  report. 

Gala  Day  at  Schenectady  Locomotive 
Works. 

The  foreign  delegates  to  the  Inter- 
national Railway  Congress  have  been  go- 
ing through  the  country  in  parties  oc- 
cupying special  trains  that  took  them  to 
the  leading  places  of  interest  in  the 
middle  and  eastern  slates.  One  of  the 
largest  parties  stopped  off  at  Schenec- 
tady, N.  Y.,  May  26,  and  were  very 
hospitably  entertained  by  the  American 
Locomotive  Co.  officials  and  by  the 
General    Electric    Company. 

The  leading  officials  of  the  American 
Locomotive  Company  were  present  at 
Schenectady  to  help  in  entertaining  the 
visitors  who  numbered  about  one  hund- 
red, representing  nearly  alj  countrie; 
where  railways  are  operated.  We  nevei 
saw  more  kindly  attention  given  to  do- 
ing honor  to  visitors.  Mr.  A.  J.  Pitkin, 
president  of  the  Locomotive  Company, 
took  the  lead  in  this  agreeable  function, 
aided  by  Messrs.  J.  E.  Sague.  vice- 
president;  R.  J.  Gross,  second  vice-pres- 
ident ;  Leigh  Best,  secretarj' ;  C.  B. 
Denny,  treasurer;  H.  C.  Haquernbourg, 
purchasing  agent ;  James  McNaughton, 
general  superintendent ;  W.  L.  Reid,  su- 
perintendent; A.  M.  Lane,  John  Player 
and   other  officials. 

.■\n  exhaustive  tour  of  the  works  was 
made  by  visitors  who  displayed  keen 
interest  in  the  excellent  system  of  man- 


ufacturing locomotives  according  to  tke 
most  perfected  methods.  As  the  shops 
site  covers  75  acres  of  land,  the  tour 
was  a  highly  strenuous  form  of  sight 
seeing. 

After  a  thorough  inspection  of  the  vari- 
ous shops  the  fatigued  crowd  repaired  to 
the  Assembly  Hall  of  the  works  where  a 
sumptuous  luncheon  was  served.  After 
justice  had  been  done  to  the  good  things 
of  this  life,  President  Pitkin  delivered  a 
cordial  address  of  welcome;  and  he  was 
followed  by  W.  J.  Clarke  of  the  General 
Electric  Company.  Earnest  responses 
were  made  by  several  of  the  visitors 
which  indicated  that  they  enjoyed  the 
princely  hospitality  that  had  been  bestow- 
ed upon  them  during  their  visit.  At- 
tention was  directed  to  work  done  by 
Mr.  W.  F.  Allen,  secretary  of  the 
American  Railway  Associ^ion  in  pro- 
moting the  pleasure  and  comfort  of  the 
foreign  visitors. 

After  the  luncheon  the  party  were 
taken  by  special  train  to  the  New  York 
Central's  test  track  where  they  rode  be- 
hind the  wonderful  electric  locomotive 
built  for  the  New  York  Central,  and 
then  disembarking,  were  afforded  an  op- 
portunity to  see  it  travel  at  a  speed  of 
65  miles  an  hour.  The  remainder  of 
the  day  was  spent  at  the  works  of  the 
General  Electric  Co.,  covering  over  400 
acres  of  land,  having  4,100,000  square 
feet  of  floor  space  and  giving  employ- 
ment  to   18,000  people. 


Busy  in  Their  Machinery  Department. 

The  H.  A.  Rogers  Company  report 
their  machinery  department  as  being 
very  busy,  and  state  that  they  have  re- 
cently ordered  several  carloads  of  ma- 
chine tools  from  Cincinnati  concerns. 
These  machines  are  for  the  Garfield 
plant  of  the  American  Smelting  and 
Refining  Company,  of  Garfield,  Utah. 

The  H.  A.  Rogers  Company  also  re- 
port some  very  promising  inquiries  for 
their  machinery  department. 


The  Baldwin  Locomotive  Works  has 
secured  a  contract  from  the  Australian 
government  for  20  high-class  locomo- 
tives. This  contract  was  secured  in  a 
competition  against  bidders  from  all 
parts  of  Europe. 


We  understand  that  the  Chicago,  Rock 
Island  &  Pacific  System  are  about  to 
introduce  their  own  refrigerator  cars 
throughout  the  whole  of  their  lines. 
That  will  be  a  sad  blow  to  the  private 
car  monopoly,  but  it  will  give  the  rail- 
way increased   earnings. 


During  the  month  of  March  the  Bald- 
win Locomotive  Works  completed  226 
new  locomotives,  which  is  the  largest 
month's  production  in  the  firm's  history. 
In  addition,  many  old  locomotives  were 
repaired. 
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The  Second  Empire  on  the  N.  Y.  C. 

The  Second  Empire  is  a  fast  passen- 
ger train  between  New  York  and  Buf- 
falo on  the  New  York  Central,  and  the 
inaugural  trip  was  run  on  Monday, 
May  15,  without  a  hitch  of  any  kind. 
That  reads  very  nicely,  and  it  looks 
well  on  paper,  but  it  does  not  indicate 
in  any  way  what  it  really  means  to  put 
on  a  new  fast  passenger  train  on  a 
crowded  road  and  do  it  successfully 
and  safely. 

There  are  440  statute  miles  between 
the  Metropolis  and  the  city  on  the 
Great  Lakes,  and  the  run  was  made 
with  five  coaches  pulled  subcessively 
by  three  4-4-2  engines  at  an  average 
schedule  rate  of  49  miles  per  hour.  The 
train  weighed  about  275  tons  in  all  and 
the  engines  used  were  the  N.  Y.  C. 
standard  Atlantic  type,  having  cylin- 
ders 20'/2X26  ins.  and  79-in.  driving 
wheels.  This  train,  known  on  the  road 
as  No.  41,  leaves  New  York  at  2.30 
P.  M.  and  makes  its  first  stop  at  Al- 
bany at  5.20  P.  M.  Three  minutes  are 
allowed  for  changing  engines  and  the 
run  to  Utica  takes  until  7.14  P.  M.  One 
minute  suffices,  and  Syracuse  is  reached 
at  8.23  P.  M.  Three  minutes  is  all  the 
Syracuseans  see  of  the  flyer's  halt,  and 
the  race  for  Rochester  begins  at  8.26 
P.  M.  That  city  is  reached  at  9.56 
P.  M.  and  the  start  for  Buffalo  is  made 
at  9.58  P.  M.,  and  the  terminal  is 
reached  at  11.30  P.  M.,  exactly  9  hours 
from  New  York.  The  Second  Empire 
is  not  quite  so  fast  as  the  famous  Em- 
pire State  Express,  being  10  minutes 
slower  on  each  of  the  three  divisions 
than  the  premier  train. 

The  inaugural  run  was  made  under 
the  observation  of  representatives  of 
thirty-five  daily  New  York  and  up- 
state papers  with  Railway  and  Loco- 
motive Engineering  as  representative 
of  the  technical  press  of  the  country. 
The  party  were  hospitably  entertained 
in  the  private  car  of  Mr.  C.  F.  Smith, 
assistant  general  superintendent  of  the 
road,  and  Mr.  George  H.  Daniels,  the 
well-known  general  passenger  agent  of 
the  N.  Y.  C,  with  an  able  staflf  of  as- 
sistants most  kindly  looked  after  those 
who  were  privileged  to  participate  in 
what  may  be  called  the  "inaugural 
parade"  of  this  remarkable  train. 

All  the  way  along  the  line  the  train 
was,  if  anything,  slightly  ahead  of 
time,  showing  that  the  officials  had  cal- 
culated on  heavier  traffic  than  the  first 
run  brought  forth.  The  trip  along  the 
banks  of  the  Hudson  was  steady  and 
even,  each  station  being  ticked  off  on 
time  and  without  stop,  but  when  it 
came  to  the  four  level  floors  of  the 
Mohawk  division  which  the  N.  Y.  C. 
call  their  right  of  way,  one  or  two 
bursts  of  speed  were  shown  which 
proved  that  the  4-4-2  machines  pulling 
the     train     had     considerable     reserve 


power  which  will  come  in  handy  in 
heavy  weather  or  on  delayed  connec- 
tions. 

Mr.  C.  F.  Smith  timed  a  mile  or  two 
on  what  we  may  call  the  "level  floors," 
at  74  miles  per  hoftr,  and  notwithstand- 
ing that  high  speed,  no  hot  boxes 
marred  the  run,  and  the  manual  block 
system  of  signals  held  the  space  in- 
terval intact  so  that  safety  had  her  per- 
fect work,  as  if  no  other  trains  were 
run  on  the  line,  notwithstanding  that 
the  Twentieth  Century  Limited  pur- 
sued us  but  15  minutes  behind  with 
untiring  persistence. 

When  the  Second  Empfre  got  going 
on  the  long  tangents  west  of  Batavia, 
we  made  more  than  the  calculated  49 
miles  per  hour.  In  places  we  exceeded 
the  Empire  State  E.xpress  time,  and, 
as  Kipling  says  of  the  "Purple  Em- 
peror," he  "layed  the  miles  over  his 
shoulder  as  a  man  peals  a  shaving  from 
a  soft  board."  We  rushed  up  the  track 
so  that  the  western  end  of  the  DeWitt 
yards  looked  like  a  string  of  pearls, 
flung  down  by  a  giant,  and  on  up  to 
Buffalo  with  an  incredible  rush,  which 
caused  hardly  a  swing  or  sway  on  the 
splendidly  matched  right  of  way  which 
the  N.  Y.  C  calls  service  track.  It  was 
a  superb  performance.  The  placing  of 
this  train  was  not,  as  the  public  might 
think,  the  work  of  a  night.  The  sched- 
ule had  been  worked  out  two  months 
previously,  checked  and  rechecked, 
watched  and  thought  of,  and  examined 
after  all  the  engines  concerned  in  pull- 
ing it  had  been  tried  on  locals  and 
freights  and  expresses,  and  after  over- 
hauling had  been  made  to  demonstrate 
their  fitness  for  fast  runs  by  hard  work 
on  the  road.  Nothing  had  been  left  to 
chance,  and  the  superb  performance  of 
May  IS  was  the  result,  not  of  the  mere 
desire  to  put  on  a  fast  train,  but  the 
complete  trial  of  railroad  rolling  stock 
and  power  under  the  most  exacting  su- 
pervision and  accurate  calculation  of 
which  trained  railroad  minds  are  ca- 
pable. The  Second  Empire  is  a  suc- 
cess, not  because  railroad  operation  is 
easy,  but  because,  as  the  late  Grant 
Allen  has  truly  said,  "Labor,  incessant 
labor,  has  the  appearance  of  ease." 


An  electric  locomotive  built  by  the 
General  Electric  Co.,  of  Schenectady, 
for  the  New  York  Central  terminal 
service  between  Croton  and  New  York, 
attained  a  speed  of  eighty-three  miles 
an  hour  one  day  last  month  while  pull- 
ing a  heavy  train. 


China  has  just  granted  its  first  pat- 
ent. It  is  for  an  electric  lamp,  the  in- 
ventor of  which  is  an  inhabitant  of 
Nankin,  the  old  capital  of  the  Chinese 
Empire,  who  calls  his  lamp  the  "bright 
moonlight,"  and  asserts  that  it  is  far 
superior   to   foreign   glow  light. 


Homestead 

VslIvcs 

straightway,  Three-way  and  Four-way, 

and 

Homestead 

Locking  Cocks 

Are  Famous  the  World  Over 

They  cost  more,  but  are  worth  very  much  more 
than  other  makes.    Vou  try  Ihem  and  see. 


Iron  B' 


I'Uig,  IH  in.,  $4.00  net 


Homestead  Valve  Mfg.  Co. 


homestead',  pa.     PITTSBURG,  PA. 


American  Locomotive 
Sander  Company 

lath  fc  Willew  Sts.,  Philadelphia,  Pa. 
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Hov«T»x,  "Bkb  "  and  Cusm 
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Locomotive 
Engine  Running 
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man.  New  edition  Is  revised  and  en- 
larged. 
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Tate  Flexible 
Staybolt 


Restricting  Movements  of  Railway  Of- 
ficers Between  the  United  States 
and  Canada. 

The  Canadian  Government  have  in- 
itiated a  movement  which  may  have  seri- 
ous results  in  the  relations  to  railway 
men  employed  on  lines  that  pass  from 
the  United  States  into  Canada.  Officers 
liclonging  to  the  Pere  Marquette  Rail- 
way that  were  transferred  from  points 
in  the  United  Stales  to  stations  in  Can- 
ada have  been  ordered  deported  by  the 
Dominion  Government  on  the  ground 
that  the  action  violated  the  alien  labor 
law  of  Canada. 

It  looks  like  a  piece  of  officialism 
straining  the  law  in  the  interest  of  a 
labor  clique.  The  plan  has  not  worked 
well  for  Canadian  interests  in  the  first 
move.       Mr.     Hunker,     manager    of    the 


electric  drive,  and  arc  most  useful  in 
railway  repairs.  Our  illustration  shows 
the  principal  cuts  taken  from  the  cat- 
alogue to  which  we  refer,  and  which 
are  framed  between  two  crank  pins 
ground  on  the  Norton  machines  with 
ground  piston  rod  in  the  center,  and 
another  resting  on  the  crank  pins. 
There  are  also  two  Norton  emery 
wheels  shown  which  are  the  product 
of  the  Norton  Emery  Wheel  Co.,  of 
Worcester,  Mass.,  a  company  which  is 
operated  in  connection  with  the  Nor- 
ton Grinding  Co.  This  catalogue  will 
be  mailed  free  to  any  one  who  is  in- 
terested enough  to  apply  to  the  com- 
pany for  a  copy. 


Holds  firebox  sheets  securely 
together,  and  accommodates 
itself  to  the  unequal  expan- 
sion of  the  plates. 

FLANNERY  BOLT 
COMPANY 

PITTSBIRG,  PA.,  l.  S.  A. 

Suite  308,  rrick  BIdg. 
B.  E.  D.  STArrORD,  General  Manager 

Write  lis  for  Reference  Book 


WORK   DONE 'lON   NORTON   GRINDING    MACHINF.S. 

Stores  Department  at  St.  Thomas,  re- 
ceived an  order  to  return  to  his  own 
country,  which  he  promptly  obeyed,  but 
before  going  he  discharged  the  four 
Canadian  clerks  who  had  been  his  as- 
sistants. Now  he  will  do  the  work  in 
Detroit,  and  St.  Thomas  people  are  in- 
censed that  their  town  should  suffer  be- 
cause some  smart  politicians  in  Ottawa 
interpreted   laws   in   a   senseless   fashioa 


Ideal  Power  is   the   name   of  a   small 
monthly     magazine     or     house     organ 
which    is    issued    by   the 
Chicago  Pneumatic  Tool 
Co.,   of   Chicago.     It   is 
devoted     to     the     com- 
pressed air  and  the  elec- 
trical   appliances    manu- 
factured   by    that    com- 
pany.    The     May    issue, 
which    is    No.    2    of    the 
series,  has  an  illustrated 
article     on     the     "Pneu- 
matic Ram"  for  breaking 
staybolts,       cutting      off 
rivets,  etc.    An  excellent 
half-tone  shows  the  ram 
knocking     out     cylinder 
saddlebolts.      An    article 
on    the   Jam   riveter   ex- 
panding tubes  by  the  aid 
of   a    sectional   tube    ex- 
pander   is    illustrated    in 
three  line   cuts   showing 
the  method  of  expanding 
tubes    heading    radial 
stays  and  holding  on  to 
crown  bar  bolts.     There 
is    an    article    by    Lieu- 
tenant  Godfrey   L.   Gar- 
den       on       "Industrial 
Europe,"      and      a      fine 
half-tone   o\   the   U.   S.   S.   New   York. 
Also  a  half-tone  from  a  photograph  of 
the  gun  crew  on  board  the  ship.     The 
men   are   grouped  around  a   large   gun 
which   stands  with  breech   piece   open, 
ready    for   action.     Altogether   it    is    a 
very   interesting  and   instructive   num- 
ber. 


The  Norton  Grinding  Co.,  of  Worces- 
ter, Mass.,  have  issued  a  catalogue  in 
which,  among  their  other  specialties, 
they  mention  a  iox72-in.  overhead  drive 
grinding  machine.  A  number  of  other 
grinders  are  also  catalogued,  among 
which  is  a  gap  machine  18  and  30x96 
ins.  for  locomotive  work,  showing  a 
piston  and  rod  being  trued  up.  These 
machines    are    adapted    principally    for 


The  Master  Steam  Boiler  Makers' 
Association  will  meet  in  convention  at 
the  Great  Northern  Hotel,  Chicago,  on 
June  5,  to  last  four  days.  Everybody 
interested  in  boiler  construction  will  be 
welcome. 


The  office  of  Secretary  Ta3'Ior,  of  the 
Master  Mechanics'  and  the  Master  Car 
Builders'  Associations,  has  been  moved 
to  390  Old  Colony  building,  Chicago,  a 
verj    desirable  change. 
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The  Westinghouse  exhibit  at  Wash- 
ington embraced,  for  the  first  time,  the 
products  of  all  the  associated  Westing- 
house  interests.  The  Air  Brake  Com- 
pany had  on  exhibition,  in  addition  to 
its  regular  apparatus,  its  new  automatic 
hose  coupling  device,  friction  draft 
gear,  compound  pump,  and  motor-driv- 
en air  compressor.  The  Electric  Com- 
pany exhibited  quite  extensively  motors 
for  shop  tool  use,  including  the  small- 
est machine  motors  and  the  heaviest 
quadruple  tool  lathes.  The  multiple 
unit  system  of  control  for  elctric  trains 
was  graphically  exhibited  on  the  bot- 
tom side  of  a  regular  car  floor,  so  ele- 
vated that  complete  view  could  be  had 
by  persons  standing  on  the  under  side 
of  the  car.  The  Machine  Company 
showed  its  300  kilowatt  turbine,  with 
inner  parts  uncovered,  in  a  very  effec- 
tive manner.  The  Union  Switch  &  Sig- 
nal Company  exhibited  its  signalling 
devices  comprising  both  the  semaphore 
and  staff  systems.  The  Nernst  Lamp 
Company  showed  its  high  candle  pow- 
er incandescent  lamps  very  effectively. 
The  Cooper-Hewett  Company  made 
quite  a  hit  with  their  mercury  vapor 
lamps,  especially  after  the  other  lights 
had  been  turned  out.  The  exhibit  was 
spoken  of  as  one  of  the  best  on  the 
grounds  and  was  highly  commer.decl  by 
the  International  Delegates,  who  plain- 
ly took  great  interest  in  it. 


The  J.  S.  Andrews  &  Company,  of 
114  Liberty  street.  New  York,  have  is- 
sued an  artistic  folder,  showing  two 
views  of  the  Andrews  Solid  Cast  Steel 
Truck  Frame.  The  design  of  the  truck 
is  briefly  described  by  the  words  used 
at  the  head  of  the  pages,  solidity  and 
simplicity.  The  whole  truck-side  is  cast 
in  one  piece  and  the  strap  which  passes 
under  the  axle  box  is  hinged  to  the 
frame  in  such  a  way  that  when  the  outer 
bolt  is  withdrawn,  the  strap  drops  easily 
away  from  the  box  and  thus  facilitates 
the  removal  of  wheels.  The  Andrews 
truck  is  in  use  on  a  number  of  roads. 
In  the  later  designs  the  frame  is  lipped 
down  over  the  outer  edge  of  the  axle 
box,  and  a  reinforced  strap  below  the 
box  is  also  lipped  up,  and  when  the 
whole  is  bolted  in  place  a  very  strong 
form  of  construction  is  thereby  se- 
cured. 


staybolts  are,  and  what  they  are  designed 
to  do.  Next  follows  the  experience  of 
an  expert,  and  after  that  there  are  twen- 
ty-five pages  giving  records  of  tests  and 
testimonials.  The  tests  have  not  only 
been  made  by  railway  companies,  but 
by  educational  and  scientific  institutions, 
which  have  made  investigations  on  their 
own  account.  The  Falls  Hollow  Staybolt 
Company  will  be  pleased  to  forward  a 
copy  of  this  pamphlet  to  any  one  who 
desires  information  on  the  subject  and 
will  write  to  them  concerning  it. 


A  few  physical,  competitive  and  service 
tests  of  Falls  Hollow  Staybolt  iron  is 
the  sub-heading  on  a  pamphlet  which  has 
lately  come  to  our  office  under  the  title 
of  "Irrefutable  Evidence."  This  pam- 
phlet, which  folds  into  small  compass, 
has  been  got  out  by  the  Falls  Hollow 
Staybolt  Company,  of  Cuyahoga  Falls, 
Ohio.  The'  introductory  pages  are  de- 
voted to  a  description  of  what  Falls  Hol- 
low  staybolt   iron    is,   what   the    hollow 


Among  the  books,  newspapers,  pam- 
phlets, etc.,  which  come  to  our  oflice. 
there  is  one,  which  may  be  called  a 
"house  organ,"  that  is  always  interest- 
ing. It  is  Graphite,  published  by  the  Jo- 
seph Dixon  Crucible  Company,  of  Jersey 
City,  N.  J.  The  April  issue  was  devoted 
to  the  painting  of  iron  and  steel  struc- 
tures with  the  preservative  paint  manu- 
factured by  this  concern.  The  paint  is 
called  Dixon's  Silica-Graphite  paint.  .\ 
number  of  bridges  are  shown  in  half- 
tone illustrations,  and  so  are  the  steel 
skeletons  of  many  of  the  large  buildings 
in  our  cities.  The  modest  iron  trolley- 
wire  column  is  painted  with  this  preserva- 
tive as  well  as  the  steel  members  of  a 
huge  bridge  or  the  frames  of  a  sky- 
scraper. Two  double  page  half-tones  are 
given  showing  the  Boston  &  Montana 
Copper  and  Silver  Mining  Company's 
smelter  at  Great  Falls,  Mont.,  and  the 
Washoe  Smelter  of  the  Anaconda  Cop- 
per Mining  Company,  at  Anaconda. 
Mont.  The  steel  of  the  structures  in 
these  enormous  plants  were  all  painted 
whh  Dixon's  Silica-Graphite  paint.  The 
conditions  are  very  severe  at  these 
places,  as  much  sulphurous  gas  is 
emitted.  Write  to  the  Dixon  Company 
for  this  issue  of  Graphite,  it  is  given  free 
to  those  who  ask  them  for  it. 


The  eleventh  biennial  convention  of 
the  Brotherhood  of  Car  Inspectors,  Car 
Builders  and  Railway  Machanics  of 
America  was  held  in  Pittsburgh  last 
month,  and  it  was  a  highly  successful 
meeting.  The  organization  was  formed 
in  1889.  at  Columbus,  Ohio,  and  George 
Scott  is  considered  the  father.  He  called 
the  first  meeting.  The  convention  of 
1893  was  held  in  Pittsburgh.  There  are 
12.000  members  enrolled.  1.200  of  whom 
are  located  in   the   Pittsburgh  district. 


Among  the  participants  in  the  phe- 
nomenally large  orders  for  railroad 
equipment  lej  by  the  B.  &  O.  Railroad 
Company  this  week,  is  the  American 
Steel  Foundries.  They  will  furnish  the 
Baldwin  Locomotive  Works,  for  250  B. 
&  O.  locomotives,  approximately  15  tons 
of  steel  castings  for  each  engine,  includ- 
ing engine  frames,  driving  wheel  cen- 
ters,   cross    heads,    driving   boxes,    etc., 


Books  That  Help  Railway  Men 

Twentieth   Century   Locomotives 

By  Angus  Sinclair  Company.  The 
most  valuable  book  on  the  locomotive  in 
print.  A  definite  authority  on  designing, 
maintenance  and  operating.     $3.00. 

Locomotive  Link  Motion 

By  F.  A.  Halsev,  M.  E.  Reliable  up- 
to-date  information  about  valve  motion 
that  every  ambitious  railroad  man  ought 
to  understand.     $1.00. 

Compound  Locomotives 

By  Fred  H.  Colvin,  M.  E.  Tells  every- 
thing an  engineer  needs  to  know  about 
all  kmds  of  American  compound  locomo- 
tives.    $1.00 

Care  of  Locomotive  Boilers 

By  Henry  Raps.  If  the  facts  told  in 
this  book  were  familiar  to  all  motive 
power  men  there  would  be  no  boiler  ex- 
plosions.    50  cents. 

Firing  Locomotives 

By  Angus  Sinclair.  Describes  the 
work  done  by  a  first-class  fireman — the 
ideal  smoke  preventer  and  coal  saver. 
50  cents. 

Practical  Shop  Talks 

By  Fred  H.  Colvin.  Positive  informa- 
tion for  mechanics  imparted  in  a  highly 
amusing  style.     50  cents. 

Machine  Shop  Arithmetic 

Easy  methods  of  calculating  all  sorts  of 
mechanical  groblems.     50  cents. 

Catechism  of  Steam  Plant 

By  F.  F.  He.menway.  Men  trying  to 
become  licensed  engineers  will  find  this 
book  a  masterly  help.  Nothing  better. 
50  cents. 

Mechanical  Drawing 

By  O.  H.  Reynolds,  M.  E.  Practical 
aid  to  men  ambitious  to  become  drafts- 
men.    50  cents. 

Locomotive  Running  Repairs 

By  L.  C.  Hitchcock,  M.  E.  Is  a  useful 
hand-book  that  thousands  of  shopmen 
cherish.     ;o  cents. 

Stories  of  the  Railroad 

By  John  A.  Hill,  M.  E.  A  most  enter- 
taining book  by  the  witty  author  of 
"  Skeevers'  Object  Lessons."    $1.50. 

Skeevers'  Object  Lessons 

By  John  A.  Hill.  Wit  and  wisdom 
combined  in  imparting  most  sagacious 
information  concerning  locomotive  man- 
agement.    $1.00. 

BARGAIN 

These  twelve  valuable  books,  that  form 
a  library  in  themselves,  will  be  sent  on 
receipt  of  $3. 00. 

ANGUS  SINCLAIR  COMPANY 

i:!(;  LIBERTY  STREET,  NEW  YORK 
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ALDON 

CAR  and  ENGINE 

R^eplaccers 


etc.  One  of  the  large  orders  recently 
received  by  this  company  was  for  3,000 
R.  E.  Janney  couplers  to  be  apphed  to 
1,500  cars  to  be  built  by  the  Pressed  Steel 
Car  Company  for  the  Chesapeake  & 
Ohio  Railway.  Also  an  exceptionally 
large  order  for  6,000  of  these  couplers, 
for  application  to  3,000  Lehigh  Valley 
cars,  has  just  been  awarded  to  the  Amer- 
ican Steel  Foundries. 

To  take  care  of  their  fast  increasing 
business,  this  company  are  making  ad- 
ditions and  improvements  to  their  vari- 
ous plants,  and  hereafter  they  will  be 
better  equipped  than  ever  to  handle 
their  business. 


Nernst  Lamp  Co.,  The  Pittsburgh 
Meter  Co.,  and  the  Canadian  Westing- 
house  Co.,  Ltd.  The  book  closes  with 
a  map  showing  the  location  of  the  va- 
rious works  belonging  to  this  concern 
which  are  situated  in  Pittsburgh,  Pa. 
The  book  is  a  short  epitome  of  all 
kinds  of  products  made  by  the  Wcst- 
inghouse  Co.  and  is  well  worthy  of  pe- 
rusal. Application  to  any  of  the  West- 
inghouse  Companies  will  be  sufficient  to 
secure  a  copy  of  the  catalogue. 


Sure,  Safe  and  Quick  derailing. 
A  Wedge  Without  Moveable  Parts. 
Slope  so  as  to  Clear  Brakes  or 
Sand  Pipes.  Rights  and  Lefts — 
Steel  or  Malleable  Iron   •. 

E^  ALDON  COMPANY 

1103  Monadnock  Block 
CHICAGO.     ILL. 

Bnreau   of  lotpectlon,   Tests  and   Consultation, 
1137  THE  ROOKERY,  CHICAGO. 

M  Broadway,  N«w  York.  Park  Building,  Plttsborgk. 
SI  Norfolk  Home,  London,  Eng. 
laspectlon  of  Steel  Rails,  Splice  Bars,  Railroad  Oars, 
Wk«el5,  Axles,  etc.  Chemical  Laboratort— AnaJy^s 
ofOr«t,  Iron,  Steel,  Oils,  Water,  etc.  Phtsioal  Lafo- 
BATOBT— Teit  of  Metals,  Drop  and  Pulling  Test  of  Oonp- 
lers,  Draw  Bars,  etc. 
Bfllelency  Tests  of  Bollsrt,  Eiifrtaes  and  LaeOB»tlT«ft. 

XuST^ImJIb  iTlSHE^ 

New  York  and 
Westinghouse 

Air  Brakes 

By    CHAS.    McSHANE 

(Author  of  "One  Thousand  Pointers  for  Machin- 
ists and  Engineers."  "The  Locomotive 
Up  to  Date,"  etc.) 

Examined  and  Approved   Before 
Publication  by 

J.  B.  ROACH. 
Air  Brake  Instructor.  C,  B.  &  Q.  Ry.  Co 

D.  H.  BREES. 

General  Air  Brake  Instructor.  L*.  P.  Ry.  Co. 

JOHN    DICKSON, 

Ex-Air  Brake  Instructor,  G.  N.  Ry.  Co. 

FR.\NK    P.    WILLSON, 
Air  Brake  Instructor,  D.  &  R    G.  Ry.  Co. 

W.  T.  HAMER. 

Air  Brake  Instructor.  So.  Ry.  Co. 

B.  C.  GESNEB, 

Ex-M.  M.,  Intercolonial  Ry.  Co. 

JOHN  T.   DAVIS, 

■S.  S.  El.  R.  R. 

Edited  by  JOHN   T.  HOAR,  Penn.  Ry.  Co. 

Agents  Wanted  everywhere.    Write  for  terms, 
commissions   and   club 'rates;    will   be   sent   pre- 
paid to  any  address  upon  receipt  of  price. 
Illustrated. 

Price,     ...      $1.50 
Send  for  Specimen  Pages 

GRIFFIN   &  WINTERS 

New  York  Life  Bldg.,  Chicago,  111. 


Inspection  of  Locomotive  Boilers  Com- 
pulsory. 

The  railroad  brotherhoods  have  won  a 
victory  in  New  York  State  over  the  rail- 
road compatiies  in  pushing  into  law  the 
Bedel  bill,  providing  for  the  inspection 
of  railroad  locomotive  steam  boilers,  un- 
der the  supervision  of  a  State  inspector. 
The  bill  had  the  support  of  the 
Brotherhood  of  Locomotive  Engineers 
and  Firemen  and  was  opposed  by  the 
railroad  companies.  In'  approving  the 
liill  Governor  Higgins  filed  a  memoran- 
dum in  which  he  says : 

"Many  accidents,  of  which  the  en- 
gineers and  firemen  are  almost  invari- 
ably the  victims,  have  resulted  from  ex- 
plosions of  locomotive  boilers.  Reason- 
able requests  for  legislation  calculated  to 
reduce  the  risks  of  necessarily  hazardous 
employments  are  entitled  to  considera- 
tions."   

In  following  its  policy  of  monopolizing 
all  competitive  transportation  mediums 
the  New  York,  New  Haven  &  Hartford 
Railroad  Company  has  after  many 
years  sustained  a  defeat.  The  company 
had  obtained  control  of  the  Springfield 
Street  Railway  and  the  Attorney  Gen- 
eral of  Massachusetts  has  declared  the 
action  to  be  illegal  and  may  invoke  ac- 
tion by  the  courts  looking  to  the  nullifi- 
cation of  the  transaction  or  the  for- 
feiture of  the  New  Haven  charter  in 
Massachusetts. 


A  catalogue  has  recently  come  to  us 
which  illustrates  the  work  of  the  West- 
inghouse Companies  in  railway  and  in- 
dustrial fields.  It  is  most  artistically 
printed  on  heavy  plate  paper,  and  the 
various  half-tones  are  artistically  ar- 
ranged, and  are  of  excellent  quality. 
Beginning  with  an  introduction,  the 
catalogue  goes  on  to  enumerate  the  va- 
rious appliances  manufactured  by  the 
Westinghouse  Air  Brake  Co.,  The 
Union  Switch  &  Signal  Co.,  The  West- 
inghouse Electric  &  Mfg.  Co.,  The  West- 
inghouse Machine  Co.,  Westinghouse 
Church-Kerr  &  Co.,  The  Cooper-Hew- 
itt Electric  Co.,  the  Sawyer-Mann  Elec- 
tric   Co.,   the    R.    D.    Nuttall    Co.,   The 


Dissect  a  Cockroach. 

In  the  days  when  the  now  generally 
accepted  doctrine  of  evolution  was 
fighting  hard  for  a  foothold  against  all 
sorts  of  beliefs  both  religious  and  sci- 
entific, the  late  Professor  Huxley  was 
one  of  its  most  conspicuous  champions. 
Herbert  Spencer  called  evolution,  when 
applied  to  organic  nature,  the  law  of 
the  "survival  of  the  fittest,"  and  Huxley 
defended  this  view  against  all  comers. 

On  one  occasion  a  clergyman,  who 
did  not  believe  in  evolution,  as  we  know 
it,  endeavored  to  trip  up  the  learned 
professor  by  writing  to  him  that  he,  the 
clergyman,  had  read-  with  deep  interest 
all  that  had  been  written  on  the  subject, 
and  that  he  still  desired  light,  as  he  could 
not  grasp  the  arguments  used.  Huxley, 
who  had  a  pretty  good  idea  that  the 
man's  object  was  to  prolong  the  argu- 
ment, and  not  to  learn  anything,  wrote 
him  a  post  card  on  which  he  said,  in 
effect:  "If  you  want  to  get  a  working 
knowledge  of  biology,  dissect  a  cock- 
roach!" 

It  is  not  possible  for  a  great  many  of 
us  to  literally  do  this,  but  we  can  most 
certainly  follow  the  general  scope  of 
Huxley's  advice — we  can  add  to  our 
stock  of  knowledge  on  the  subjects 
which  concern  us,  by  reading.  Engi- 
neering and  modem  engineering  science 
are  within  our  grasp  and  will  be  as  long 
as  books  are  written  or  printing  presses 
revolve.  No  one  can  sit  still  and  grow 
wise.  We  must  all  go  after  knowledge 
with  as  much  earnestness  as  it  we  had 
been  set  the  task  of  dissecting  a  cock- 
roach for  the  purpose  of  learning  its 
bodily  structure.  This  does  not  mean 
tearing  the  insect  to  pieces  without 
rhyme  or  reason;  it  was  Huxley's  meth- 
od of  emphasizing  the  necessity  of  sys- 
tematic study.  We  offer  to  our  readers 
what  we  consider  facilities  for  prose- 
cuting this  kind  of  study  which  will  pro- 
duce results.  Look  over  our  list  and 
dissect  it  if  you  like. 

The   first  on  the   list    is.    of    course, 

R.ULWAY  AND  LOCOMOTIVE  ENGINEER- 
ING, a  practical  journal  of  railway  motive 
power  and  rolling  stock.  It  costs  only 
$2.00  a  year,  and  is  well  worth  the 
money,  and  besides  the  paper  is  a  wel- 
come visitor  in  every  household.  Let 
your  wife  and  children  see  it. 
"Twentieth     Century     Locomotives," 
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Angus  Sinclair  Co.,  deals  comprehen- 
sively with  the  design,  construction,  re- 
pairing and  operating  of  locomotives 
and  railway  machinery.  First  principles 
are  explained.  Steam  and  motive  power 
is  dealt  with;  workshop  operations  de- 
scribed, valve  motion,  care  and  manage- 
ment of  locomotive  boilers,  operating 
locomotives,  road  repairs  to  engines, 
blows,  pounds  in  simple  and  compound 
engines;  how  to  calculate  power,  train 
resistance,  resistances  on  grades,  etc. 
Shop  tools  explained.  Shop  receipts, 
definitions  of  technical  terms,  tables, 
etc.  Descriptions  and  dimensions  of  the 
various  types  of  standard  locomotives. 
The  book  is  well  and  clearly  illustrated 
and  is  thoroughly  up  to  date  in  all  par- 
ticulars, fully  indexed.     Price,  $3.00. 

"Locomotive  Engine  Running  and 
Management,"  by  Angus  Sinclair,  is  an 
old  and  universal  favorite.  A  well-known 
general  manager  remarked  in  a  meet- 
ing of  railroad  men  lately,  "I  attribute 
much  of  my  success  in  life  to  the  inspira- 
tion of  that  book.  It  was  my  pocket 
companion  for  years."     Price  $2.00. 

"Practical  Shop  Talks."  Colvin.  This 
is  a  very  helpful  book,  combining  in- 
struction with  amusement.  It  is  a  par- 
ticularly useful  book  to  the  young  me- 
chanic. It  has  a  stimulating  effect  in 
inducing  him  to  study  his  business.  We 
sell  it  for  50  cents. 

"Examination  Questions  for  Promo- 
tion." Thompson.  This  book  is  used 
by  many  master  mechanics  and  travel- 
ing engineers  in  the  examination  of  fire- 
men for  promotion  and  of  engineers  like- 
ly to  be  hired.  It  contains  in  small 
compass  a  large  amount  of  information 
about  the  locomotive.  Convenient  pocket 
size.  We  cordially  recommend  this  book. 
It  sells  for  75  cents. 

The  1904  Air  Brake  Catechism.  Con- 
ger. Convenient  size,  202  pages,  well 
illustrated.  Up-to-date  information  con- 
cerning the  whole  air  brake  problem,  in 
question  and  answer  form.  Instructs  on 
the  operation  of  the  Westinghouse  and 
the  New  York  Air  Brakes,  and  has  a 
list  of  examination  questions  for  engine- 
men  and  trainmen.  Bound  only  in  cloth. 
Price.  ?i.oo. 

"Compound  Locomotives."  Colvin. 
This  book  instructs  a  man  so  that  he 
will  understand  the  construction  and 
operation  of  a  compound  locomotive  as 
well  as  he  now  understands  a  simple  en- 
gine. Tells  all  about  running,  break- 
downs and  repairs.  Convenient  pocket 
size,  bound  in  leather,  $1.00. 

"Catechism  of  the  Steam  Plant." 
Hemenway.  Contains  information  that 
will  enable  a  man  to  take  out  a  license 
to  run  a  stationary  engine.  Tells  about 
boilers,  healing  surface,  horse  power, 
condensers^  feed  water  heaters,  air 
pumps,  engines,  strength  of  boilers,  test- 
ing boiler  performances,  etc.,  etc.  This 
is  only  a  partial  list  of  its  contents.     It 


is  in  the  question  and  answer  style.     128 
pages.     Pocket  size.     50  cents. 

"Care  and  Management  of  Locomo- 
tive Boilers."  Raps.  This  is  a  book  that 
ought  to  be  in  the  hands  of  every  person 
who  is  in  ny  way  interested  in  keeping 
boilers  in  safe  working  order.  Writtiii 
by  a  foreman  boilermaker.  Also  cmi- 
tains  several  chapters  on  oil  burn- 
ing locomotives.     Price,  50  cents. 

"Locomotive  Link  Motion."  Halsey. 
.'\ny  person  who  gives  a  little  study  to 
this  book  ceases  to  find  link  motion  a 
puzzle.  Explains  about  valves  and  valve 
motion  in  plain  language,  easily  under- 
stood.    Price,  $1.00. 

"Machine  Shop  Arithmetic."  Colvin 
and  Cheney.  This  is  a  book  that  no  per- 
son engaged  in  mechanical  occupations 
can  afford  to  do  without.  Enables  any 
workman  to  figure  out  all  the  shop  and 
machine  problems  which  arc  so  puzzling 
for  want  of  a  little  knowledge.  We  sell 
it  for  50  cents. 

"Firing  Locomotives."  Sinclair.  Treats 
in  an  easy  way  the  principles  of  com- 
bustion. While  treating  on  the  chem- 
istry of  heat  and  combustion,  it  is  easily 
understood  by  every  intelligent  fireman. 
The  price  is  50  cents. 

"Skeevers'  Object  Lessons."  Hill.  A 
collection  of  the  famous  object  lesson 
stories  which  appeared  in  this  paper  sev- 
eral years  ago.  They  are  interesting, 
laughable,  and,  best  of  all,  they  are  of 
practical  value  to-day.     $1.00. 

"Stories  of  the  Railroad."  Hill.  Best 
railroad  stories  ever  written.  Those  who 
have  not  read  these  stories  have  missed 
a  great  literary  treat.     $1.50- 

"Standard  Train  Rules."  This  is  the 
code  of  train  rules  prepared  by  the 
American  Railway  Association  for  the 
operating  of  all  trains  on  single  or 
double  track.  Used  by  nearly  all  rail- 
roads. Study  of  this  book  would  pre- 
vent many  collisions.     Price,  50  cents. 

"Mechanical  Engineers'  Pocket  Book." 
Kent.  This  book  contains  1,100  pages 
6x3J4  inches  of  closely  printed  minion 
type,  containing  mechanical  engineering 
matter.  It  ought  to  be  in  the  bookcase 
of  every  engineer  who  takes  an  interest 
in  engineering  questions.  We  use  it  con- 
stantly as  a  reference  for  questions  sent 
to  us  to  be  answered.  Full  of  tables  and 
illustrations.     Morocco  leather,  $5.00, 

"Locomotive,  Simple,  Compound  and 
Electric."  Reagan.  An  excellent  bonk 
for  people  interested  in  any  kind  of  lo- 
comotive. It  will  be  found  particularly 
useful  to  men  handling  or  repairing 
-^compound  locomotives.  It  is  the  real 
locomotive  up  to  date.     $2.50. 

R.MLVv.w  AND  Locomotive  Engineer- 
ing.    Bound  volumes.     $3.00. 


J5he  BARRETT 

GEARED  RATCHET  CAR 

JACKS 

No.  29.  25ToD8Cap«:ity. 
No.  30.  35  Tons  Capacl^. 

IHrUOYEI)  QUICK 
ACTINO  JACKS 
for  tlie  rapid  handling  of 
Empty    or    Loailed    C»rB 
and  Coachti6  and  for  L&- 
comotiveB. 

Kasy  to  Operate,  and 
they  nave  no  intricate 
parts  or  complicated  feak- 
uree.  Have  all  the  slm- 
plioity  of  the  ordinary 
Lover  Jack,  and  ar«  more 
reliable  and  better  adapt«d 
to  car  work  than  eith« 
Hydraulic  or  Screw  JactaB- 
^ — '  Send  for  Special 

_^  Bulletin  ••  L" 

HADB    ONLY    BY 

THE  DUFF  M\NLFACTlJRINGCO. 

Works:  AUeKheny,  Pa.  PITTSBURQ,  PA. 

Fairbanks,  Morsb  <&  Co.,  Chicago, 

Agenta  for  Railroad  Dept. 

Flexible  Spout 

Vertically  in  straight 
line.  Also  laterally. 
The  latest  Improve- 
ment to 

Poage  Water 
Columns 


American  Vaire  and  Meter  Company 

CINCINNATI,   OHIO. 

"■WND  TOiK  CATALOQ0B  . 


BUDA   CAR  AND 
ENGINE    REPLACERS 

'rhc  wheel,  upon  '/iiuulmul'  tin-  K^pktcer,  tirst  strikes 
tlie  tread;  then,  i;i;i<!n;illy.  tin.'  Ilange  and  tread  to- 
ji^cther;  then  ilan^;'^  aluiir,  pr't\iding  an  easy  ap- 
proach to  top  of  replacer.  Tendency  of  wheel  to 
spin  avoided.  Hapid  in  action,  necessitating  only 
a  fraction  of  time  reqnired  by  old  methods. 
Write  for  full  description  in  our  Bulletin  Ko.  8. 


BUOA     FDY.    &    MFG.    CO. 

PAIGE      I  K  <")  >.'       W  O  R  K  S 

CHICAGO 

New  York  Works 

Havemeyer  BIdg.  Harvey,  III. 


It's  no  use  bragging  of  your  ances- 
tors unless  they  would  feel  like  re- 
turning the  compliment. 


PIPE     CUTTING 
M ACH I N  ER Y 

MADE  BY 

WILLIAMS   TOOL   CO., 

Sen  i  for  Catalogue  P.       ERIE.  PA. 
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THE  UNION 
SWITCH  & 
SIGNAL  CO. 

Consulting  and  Manufacturing 
Signal  Engineers 

Automatic    Block    Signals     Electric 
and    Electro-Pneumatic 

Interlocking    Electric,  Electro-Pneu- 
matic and  Mechanical 

Electric  Train  Staff  Apparatus 

GENERAL   OFFICES    AND   WORKS    AT 
SWISSVALE,  PA. 

DISTRICT  OFFICES: 

^ew  York:   143  Liberty  Street 
Chicago  :  nonadnock  Block 
St.  Louis  :  Frisco  Building 

Patents. 

GEO.   P.   WHITTLESEY 

McQILL  BUILDING  WASHINQTON,  D.  C. 

Terms  Reasonable.    Pamphlet  Sent 


A  rt'cciu  press  dispatch  says:  "With 
the  arrival  in  l^os  Angeles  of  several 
locomotives  of  the  most  powerful  type, 
the  Southern  Pacific  is  preparing  to  ex- 
periment with  freight  trains  of  fifty 
cars,  instead  of  thirty,  the  maximum 
now  used.  The  object  is  to  economize 
ill  tin-  rust  of  operation  by  decreasing 
the  innnber  of  train  crews.  The  new 
service  will  be  in  effect  as  far  east  as 
Kl  Paso,  and  will  not  include  the  north- 
ern lines  out  of  Los  Angeles,  owing  to 
the  steep  grades  involved."  There  arc 
other  incidents  connected  with  increas- 
ing the  weight  of  freight  trains  that  are 
not  conducive  to  profit.  These  are 
break-in-twos,  wrecks  and  delayed 
movement  of  trains.  The  general  su- 
perintendent of  an  Eastern  railroad  re- 
cently increased  the  weight  of  trains 
25  per  cent.,  and  trebled  the  time  re- 
quired to  get  a  train  over  a  division. 
When  the  road  was  congested  with 
cars  the  G.  M.  had  to  step  in  and  cut 
the  train  loads  in  two  till  the  blockade 
was  raised. 


Rebuilt 

Locomotives 

PASSENGER  CARS 
FREIGHT  CARS 

Every  Description 

Locomotive  Repairs  spedaity 

All    Excellent   I.ot   of 

60,000  Flats  and  Gondolas 

Entirely  New  Bodies 


Fitz-Hugh,  Luther  Co. 

Chicago  New  York 

San  Francisco  St.  Louis 

Shops:    Hammond,    Ind. 


During  the  year  1904  the  Safety  Car 
Heating  and  flighting  Company  of  New 
York  equipped  3,084  cars,  60  buoys  and 
beacons  in  the  United  States  and  Canada 
with  the  Pintsch  lighting  system,  and 
1,624  cars  were  equipped  with  the  com- 
pany's standard  systems  of  steam  heat- 
ing. The  Pintsch  system  of  lighting, 
which  is  handled  by  this  company,  has 
been  adopted  by  over  200  railroads  in 
the  United  States,  Canada  and  Mexico, 
where  it  is  applied  to  25,500  cars  and 
450  buoys  and  beacons.  The  steam  heat- 
ing systems  of  this  company  have  been 
adopted  by  over  150  railroads  in  the 
United  States  and  applied  to  16,000  cars. 
Up  to  January  I,  1905,  the  Pintsch  sys- 
tem of  lighting  has  been  applied  to  134.- 
900  cars,  6,200  locomotives  and  1,516 
buoys  and  beacons  throughout  the 
world. 


It  is  expected  that  a  new  roundhouse 
and  enlarged  shops  will  be  built  this 
spring  and  summer  at  Dennison,  Ohio, 
at  a  cost  approximating  $300,000  if  the 
present  plans  of  the  Panhandle  officials 
are  carried  out.  The  recommendations 
concerning  the  new  work  to  be  done  on 
the  Pittsburgh  Division  of  the  Pan- 
handle are  said  to  entail  a  much  larger 
amount,  several  millions  being  involved. 
The  new  work  at  Dennison,  however,  is 
among  the  most  important  improve- 
ments to  be  taken  up  by  this  line  during 
the  season. 


Model  Locomotives  ana  Castings 

Better  than  ever!  Latest  N.  Y.  Cen. 
Standard.  High  Saddles— Big  Drivers — 
4  sizes.  Something  extra  nice.  4c,  in 
stamps  for  catalog. 

A.    S.    CAMPBELL, 
P.  O,  Box  268.  Monticello,  N.  Y. 


from  I  to  682,  The  essential  features  of 
each  case  arc  given  with  the  decision, 
and  the  reason  why  decision  was  render- 
ed. In  the  back  of  the  book  are  useful 
data  for  carmen  and  others,  a  few  plain 
instructions  regarding  first  aid  to  the 
injured,  and  there  is  a  complete  index. 
This  makes  the  book,  which  is  of  pocket 
size,  a  very  handy  companion  for  the 
man  who  desires  to  keep  "posted"  on 
matters  appertaining  to  car  interchange. 
In  a  former  notice  we  said  the  book 
cost  25  cents.  We  are  informed  by  the 
McConway  &  Torley  Company  that  it 
is  issued  with  their  compliments  to 
their   friends. 


The  1905  Car  Interchange  Manual,  got 
out  by  the  McConway  &  Torley  Com- 
pany, of  Pittsburgh,  contains,  with  the 
supplement  just  issued,  a  brief  abstract 
of  the  M.  C,  B.  Arbitration  Committee's 
decisions    on    car    interchange    disputes 


Our  manufacturers  of  railway  appli- 
ances have  not  been  greatly  enriched  by 
the  International  Railway  Congress,  but 
a  few  orders  have  been  received  from 
the  visitors.  A  visitor  of  the  Great 
Central  Railway,  of  England,  placed 
with  Wm.  Sellers  &  Co.,  of  Philadel- 
phia, a  large  order  for  shop  tools  for 
its  car  and  locomotive  repair  shop. 


Those  who  enjoy  the  acquaintance  of 
President  Underwood,  of  the  Erie,  are 
aware  that  he  never  wastes  breath  to 
call  a  spade  a  horticultural  implement. 
So  when  the  allegation  was  made  at  the 
Interstate  Commerce  Commission  in- 
quiry, that  the  Erie  was  paying  $10  a  car 
rebate  to  the  private  car  lines,  Mr.  L'n- 
derwood  said:  "Any  statement  that  the 
Erie  is  paying  rebates  for  private  car 
traffic  is  an  aboslute  and  unqualified  lie." 


After  most  of  our  June  issue  was  on 
the  press  we  received  the  Electricians' 
Handy  Book,  by  Prof.  T.  O'Connor 
Sloane.  Prof.  Sloane's  name  on  the 
title  page  of  a  book  is  a  guarantee  of 
its  value,  and  as  far  as  we  have  been 
able  to  examine  this  work  it  seems  a 
credit  to  its  distinguished  author.  We 
will  review  it  in  a  future  issue.  The 
book  is  published  by  Norman  W.  Hen- 
ley, New  York.     Price,  $3.59. 

The  trend  of  fashion  that  led  to  the 
ordering  of  piston  valves  very  fre- 
quently a  few  years  ago,  does  not 
seem  to  thrive  very  well.  The  Balti- 
more &  Ohio  people  ordered  a  lot  of 
new  locomotives  lately  and  none  of 
them  will  have  piston  valves.  All  the 
locomotives  ordered  by  the  Panama 
Canal  Commissioners  will  have  ordi- 
nary slide  valves. 


On  the  afternoon  of  May  22,  a  freight 
engine  newly  out  of  the  repair  shops 
at  Columbus,  O.,  exploded  the  boiler, 
killing  six  men  and  injuring  a  seventh. 
We  suppose  the  usual  excuse  will  be  low 
water,  but  we  are  inclined  to  suggest 
safety  valves  improperh-  adjusted,  or 
some  villainous  boiler  work. 
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New  Type  of  Blake  Condenser. 
A  feature  of  the  old  time  compound 
engine  was  the  somewhat  cumbersome 
direct  connected  air  pump.  In  modern 
practice  this  device,  in  connction  with 
an  independent  condenser,  is  designed  to 
be  placed  at  any  convenient  point  and  to 
operate  at  any  speed  independently  oi 
the  main  engine.  Choice  may  be  readily 
made  between  the  surface  or  jet  type 
of  condenser,  largely  dependent  upon 
whether  the  condensed  steam  is  to  be  re- 
turned direct  to  the  boiler  or  not. 


operated  as  non-coiidciising  and  with 
exhaust  steam  utilized.  Being  vertical 
in  construction,  all  pistons  wear  equally 
on  all  sides. 

The  amount  of  water  passing  through 
the  condenser  is  regulated  by  the  ver- 
tical adjustment  of  the  injection  cone 
which  acts  as  a  nozzle  to  form  a  thin 
spray  which  is  thrown  out  at  an  angle 
of  45  degrees.  This  falls  upon  a  succes- 
sion of  shelves,  thus  forming  secondary 
sprays  through  which  the  exhaust  steam 
from  the  engine  must  pass.     Instantane- 


/iiK 


^"\ 


W/ 


ATTE.RS 


New  N?8  S* 


bANDCRS 
/       AIR    JETS   DISCHARGE 
/     DIRECTLY    INTO   THE  SAND. 
HAS  NO  TRAPS    NO   CAPS   TO 
CUT  OUT  AND  LEAK   WORKS 
ANY    KIND  OF  SAND    IN 
ANY    KIND  OF  WEATHER. 
CAN    NOT   CHOKE    UP,    DOES  NOT 
INTERFERE  WITH   THE  HAND   VALVES/ 
GUARANTEED  IN  EVERY    RESPECT. 
CHEAPEST  ON  THE  MARKET, 
EASIEST    MAINTAINED 
Patcnts  Protelcted 

rOR      SALE. 


J  H  WAT  TtRS   AaST  ^,, 
^        C*    R  R    ACU5TACA. 


[ICAGOALTON 

T'HE  OlSilJY^VA^" 

:Mile  ofinaiiiliac  track 
^dby  BLOCK  SIGNiVLS 
[ickiuq  switches  ami 
fossiinss. 


THE  CHICAGO  6 
ALTON'S  WORLD'S 
FAIR    RECORD  !  I  ! 

V(l  ONE  KII.I.KII  (Mt  I>JI  KEI> 
tliriiiiL'b     accidfnta    nf    iiiiy     Lhid 


Over  a  million  pas- 
sengers carried  to 
anj  from  St.  Louis. 

Over  five  thousand 
trains  run  to  and 
frnin  St.  Louis. 


Increase!  n  passenger  earnings  during  seven  months  of 
the  Fair.  #1,500.0«0. 

The  same  popular  service  i  s  still  in  effect  between 
Chle&gi).  St.  Luuts,  Kansas  Oily  and  Peurla. 

CEO.  I,  CHARLTON,  Cen.  Pass.  Agt.,  Chicago 


BL.'iKF.     CONDENSING     ENGINE. 


A  complete  line  of  independent  jet  and 
surface  condensers  has  just  been  perfect- 
ed by  the  W.  H.  Blake  Steam  Pump  Co., 
Hyde  Park,  Mass.  These  range  in  ca- 
pacity from  600  to  40,000  pounds  of  steam 
condensed  per  hour  with  injection  water 
of  70  degrees  F.  Our  illustration  is  repre- 
sentative of  its  class. 

In  this  form  of  twin  vertical  air  pump 
and  jet  condenser  the  air  pump  is  made 
with  compound  steam  cylinders  when  it 
is  to  be  operated  for  condensing,  and 
with  tin   vertical   steam   cylinders   when 


ous  condensation  results  with  great 
economy  in  the  use  of  water.  A  per- 
forated copper  plate  is  substituted  for 
the  shelves  when  the  force  of  the  in- 
jection water  is  not  sufficient  to  produce 
spray.  The  combined  volume  of  injec- 
tion water  and  condensed  steam  flows  by 
gravity  through  the  bottom  of  the  con- 
denser into  the  pump.  To  prevent  flood- 
ing of  the  engine  the  condenser  is  pro- 
vided with  an  independent  vacuum 
breaker  attachment  secured  to  the  side 
of  the  condenser.     This  is  so  arranged 


Cox's 

Computers 


Trsk-lrv      R.eslstance    Computer    a^nd 
Locomotive  Tractlve-Po%ver  Computer 

Each  Computer  is  in  a  neat  folding,  leather-cov- 
ered case.  One  side  graves  formula  and  directions 
for  use.  The  other  side  has  a  graduated  circle 
upon  which  turns  a  graduated  card  disc. 

C&n    be    Adjusted    In    a..     Moment 
to  Give  Result  Without  Calculation 

THIS   OFFICE 

Price,  $1.00  Ea.ch 
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^grid's  f^aJr 
St.  Louis 

FIRST     PRIZE     FOR 

TOOL  STEEL 

AWARDED    TO 

Mclnnes  Steel  Co. 

CORRY,  PA. 

in  competition  with  the  best  makes  in 
England  and  Germany.  Also  manu- 
facturers of  all  kinds  of  Tool  Steel, 
Die    Blocks,    and    Steel    Forgings. 

Write    for  Prices   and  Information 


Garlock 

Air   Pump 

Packing 

is  self-lubricating;  works 
without  friction  and  can- 
not blow  or  burn  out.  It 
is  long-lived  and  abso- 
lutely reliable.  „ 


that  wIkh  llic  water  reaches  the  level  of 
the  float  chamber  the  float  is  raised  and 
by  great  leverage  forces  the  check  valve 
from  its  seat,  allowing  an  inrush  of  air 
which  instantly  breaks  the  vacuum,  thus 
preventing  further  suction  of  water  into 
the  condenser  and  consequent  flooding 
of  the  engine. 


The  Espcn-Lucas  Machine  Works,  of 
Philadelphia,  have  issued  a  catalogue 
which  deals  with  cold  saw  cutting-off 
machines,  boring  and  milling  machines 
and  automatic  saw  sharpening  ma- 
chines. There  are  seventeen  varieties 
of  cold  saws  all  illustrated  with  ex- 
planatory letter  press  immediately  fol- 
lowing. A  hand  saw-sharpening  ma- 
chine and  two  automatic  saw  sharpen- 
ers are  catalogued  and  explained  after 
which  follow  a  horizontal  tool  room 
boring  machine,  a  horizontal  floor  bor- 
ing, milling  and  drilling  machine,  and 
a  plain  slab  milling  machine.  Informa- 
tion is  given  concerning  all  these  ma- 
chines in  the  catalogue,  and  the  com- 
pany will  be  pleased  to  send  this  cat- 
aloRue  free  to  any  one  who  will  apply 
to  them  for  a  copy. 


Garlock  Air  Pump  Packing-Style  2200 
USED  BY  LARGEST  RAILROAD  SYSTEMS  W  AMERICA" 


PVT  UP   IN   SETS    FOR    IMMEDIATE    VSE    AND    GUARANTEED    TO    GIVE 
ABSOLUTE    SATISFACTION 

Garlock   Throttle    Packing 

is  always  tight  on  any  locomotive,  and  retains  its 
superlative  qualities  under  the  highest  pressures. 

THE     GARLOCK     PACKING    CO. 

Standard  Fibrous  Packings  Establislied  1857 

>finv  York  .Sun  Fniiicisoci  Chicairo  rhil:iiidpliia  JDcnver  St.  Louis 

Pittsburgh  Cluvclauci  Bostofi  Ilauibuij.',  Germany  .\tlanta.  «in. 


Let  us  supply  you  witl)  our 

|Improved  Locomotive  Pop  Safety  Valves 

MIFFLED  AND  OPEN  POP  VALVES 
WITH  TOP  LEVERS 


TiMERICAN  Steam  Gauge 
and  Valve  Mfg.  Co. 

BOSTON  MASS.U.S.A.  Tatai-oguI 


THE   DIKESMITH 

School  of 
Air  Brakes 

MEADVILLE,  PA. 

gives  a  full  course  of  instruction  in  both 
the  Westinghouse  and  New  York  Air 
Brake  Systems,  including  all  Text  Books 
and  colored  charts,  for 

Only  $10 


Terms,  cash  or  partial  payments.  Send 
us  your  address  and  we  will  mail  you 
full  particulars. 

This  is  the  first  time  railroad  men  have 
ever  had  an  Or)portunity  of  getting  a 
complete  air  brake  education  for  a  nom- 
inal sum.     Write  to-day. 

The  Dukesmith  School  of  Air  Brakes, 

MEADVILLE,  PA. 

F.  H.  Dukesmith,  A.  B.  E.,  Director. 
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A  Sturtevant  Generating  Set 

Built  in  the  Sturtevant  Shops  to  the  Sturtevant  Standard 


Engine  has  forced  lubi  i- 
cation,  giving  highest  me- 
chanical efficiency.  All 
running  parts  enclosed,  yet 
readily  accessible.  \\'ater 
shed  partition.  No  throw- 
ing of  oil. 

Generator  conservatively 
rated.  Heavy  overload  ca- 
pacity. Low  temperature 
rise.  Improved  ventilation. 
Hard  drawn  copper  seg- 
ments. Bar  wound  arma- 
ture. 

Irv  sizes  from  3  to  250  K.  W. 
Send  for  Bulletin  63. 


B.    F.    STURTEVANT    CO.,    Boston,  Mass. 


General  Office  and  Works.  Hyde  Park.  Mass. 

New  York  Philadelphia  Chicago  London 


Designers  and  Builders  of  Heating,  Ventilating.  Drying 
and  Mechanical  Draft  Apparatus  ;  Fans.  Blowers  and  Ex- 
hausters, Steam  Engines.  Exhaust  Heads, Steam  Traps.etc. 
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Fastest   Trains   in   the   World. 


thiced  to  nineteen  hours.     This  appears  twecn    starting   and    terminal    points   of 

BY  ANGUS  SINCLAIR.  to  have  Stirred  the  Pennsylvania  people,  S0.3  miles  an   hour   exclusive  of  stops. 

The   indications   are   that   we   will   see      for   they   gave   notice   of  a   limited   that  The  distance  by  the  New  York  Central 

some    very    fast    train    running    in    this     would   be   run   between   New   York   and  and  the  Lake  STiore  is  959  miles,  making 

country  within  the  next  few  months.  The      Chicago  in  eighteen  hours,  and  now  the  the  average    running  speed  S3.3    miles 

Vanderbilt    Systems   have    liccn    running      Vanderbilt    lines    have    determined    that  per  hour. 


PENNSYLVANIA     EXPRESS     TRAIN,     WITH     EXTF.\     CAR,     RUNNING     SIXTV-FIVE     MII.ES     AN     HOUR. 
(Type  of  locomotive  ttiat  pulls  IS-hoiir  New  Vork-Chicago  trains.) 

a  very  popular  train  between  New  York  their  "Twentieth   Century  Limited"  will  The    problems   of    pushing    through 

and  Chicago,  called  the  "Twentieth  Cen-  make  the  run  in  eighteen  hours.  The  dis-  these  trains  punctually  every  day  on  the 

tury   Limited."   which    made   the    run    in  tance  from  New  York  to  Chicago  by  the  limited   time    scheduled    constitute   the 

twenty   hours,    and    recently    intimation  Pennsylvania     Railroad     is     905     miles,  most  strenuous  work  that  railroad  men 

was   given   that   the   time    would   be    re-  which  will  require  an  average  speed  be-  have    ever   undertaken;   and   their   sue- 
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cessful  consummation  will  add  new 
laurels  to  American  railroad  manage- 
ment. The  speed  is  not  so  excessive, 
for  the  Empire  State  Express  has  long 
been  run  on  that  average  schedule,  and 
for  a  long  stretch  maintains  a  speed 
over  60  miles  an  hour,  but  the  extremely 
long  journey  is  what  strains  all  concern- 
ed, lor  keeping  that  length  of  roa,d  free 
from  obstruction  at  certain  times  of  the 
day  is  a  stupendous  task. 

The  sentiment  which  influenced  the 
managers  of  these  through  lines  to  in- 
troduce these  extremely  fast  trains  is 
the  desire  for  racing,  common  to  all 
animals,  and  most  thoroughly  de- 
veloped in  human  beings.  The  locomo- 
tive had  scarcelv  passed  the  trials  which 
demonstrated  that  it  would  go ,  when 
people  wanted  to  test  its  speed  capabili- 
ties. Immediately  before  trials  of  loco- 
motives were  made  on  the  Liverpool  & 
Manchester  Railway,  the  humorists  of 
the  day  found  no  end  of  fun  in  the  pre- 
diction made  by  a  friend  of  the  loco- 
motive that  the  engine  might  run  at  the 
rate  of  ten  miles  an  hour,  yet  the  best 
engine  made  29  miles  an  hour,  and  im- 
mediately the  demand  arose  of  a  sixty- 


Ever  since  railways  began  operating 
attempts  have  been  made  to  maintain 
excessively  high  train  speeds,  but  it  is 
only  within  the  last  ten  years  that  loco- 
motives have  been  developed  which 
would  haul  a  paying  train  at  sixty  miles 
an  hour.  As  early  as  1838  one  of  the  en- 
gines illustrated  on  this  page,  which  had 
driving  wheels  ten  feet  in  diameter,  was 
tried  on  the  Great  Western  Railway  of 
England,  but  it  was  a  rank  failure.  The 
ambition  for  high  train  speed  has  pre- 
vailed for  many  years  in  Great  Britain, 
hut  the  practice  is  an  expensive  lux- 
ury. 

In  1845  President  Stevens,  of  the 
Camden  &  Amboy,  the  first  link  of  the 
great  Pennsylvania  System,  visited 
Europe  and  was  so  much  carried  away 
with  the  high  speed  engines  seen  there 
that  he  ordered  his  superintendent  of 
machinery  to  have  the  engine  built 
which  is  illustrated  on  this  paq'e.  The 
engine  was  a  failure  because  the  boiler 
was  too  small  to  supply  the  cylinders 
with  steam.  This  was  the  weak  point 
of  all  the  early  high  speed  locomotives 


heavy  dead  weight  per  passenger  car- 
ried. 

There  is  some  vague  talk  heard  about 
still  further  reducing  the  time  of  the 
fast  New  York-Chicago  trains,  but  we 
do  not  believe  it  can  be  done  with  a 
paying  load,  and  that  is  the  real  limit  of 
competition. 

.Since  this  article  was  on  the  press, 
the  18-hour  tr;Mn  of  the  Vanderbilt 
Imes  met  with  a  terrible  accident  by 
running  over  an  open  switch,  and  the 
time  between  New  York  and  Chicago 
has  been  extended  to  20  hours. 


The  Railroad  Mechanical  Conventions. 

When  the  Joint  Committee  of  the 
Master  Car  Builders  and  Master  Me- 
chanics' associations  decided  to  hold 
the  1905  conventions  at  Manhattan 
Beach,  Long  Island,  there  were  fears 
seriously  expressed  that  the  meetings 
would  be  less  successful  than  they  have 
been  of  late  years  when  held  at  Sara- 
toga. Objections  were  raised  to 
dividing     the     people     into     parties     to 


GREAT  WESTERN  RAILWAY  OF  ENGLAND,  1838.     DRIVERS 
TEN  FEET  DIAMETER.     WIND  Sl'LITTER  IN  FRONT. 


CAMDEN     &     AMBOY     RAILROAD     CRAMPTON    ENGINE,     1845. 
DRIVERS  EIGHT  FEET  DIAMETER. 


tnite-an-hour  pace.  A  mile  a  minute  ap- 
pealed to  sentiment,  the  measure  was 
easily  remembered,  and  no  ordinary 
high-speed  inclined  person  would  be  sat- 
isfied with  less. 

When  a  fast  trsin  has  to  be  run  only 
about  one  hundred  miles  the  task  is 
generally  easy,  for  there  will  be  few  in- 
terruptions of  speed;  but  when  ten 
times  that  distance  has  to  be  run,  spurts 
of  extreme  velocity  are  necessary  to 
overbalance  inevitable  delays.  There- 
fore an  average  over  ten  miles  above 
the  running  speed  must  be  maintained, 
which  will  be  increased  as  much  as  the 
capacity  of  the  motive  power  will  admit 
on  occasions  when  delays  have  been 
encountered.  Newspaper  reports,  which 
are  notoriously  unrelaible  concerning 
high  train  speeds,  have  been  telling 
about  amazing  speed  attained  by  the 
two  trains,  and  the  train  dispatcher's 
sheets  indicate  that  from  80  to  100 
miles  an  hour  has  been  made,  which  is 
remarkable  even  for  short  runs  like  the 
Atlantic  City  express. 


in  every  criuntry  where  they  were  tried. 
The  designers  worked  on  the  principle 
that  the  size  of  driving  wheels  meas- 
ured the  speed  power  of  the  engine  in- 
stead of  the  capacity  of  the  boiler  to 
generate  the  steam  required  to  keen  the 
driving  wheels  turning.  That  was  a  dis- 
covery that  came  on  the  path  of  numer- 
ous failures. 

The  old  high  speed  locomotives  could 
not  be  depended  upon  to  haul  a  train 
heavier  than  the  engine  at  a  speed  of 
60  miles  an  hour.  Modern  high  speed 
locomotives,  with  their  huge  boilers, 
can  be  depended  upon  to  haul  a  train 
three  times  their  own  weight  at  60 
miles,  which  enables  the  owners  to  put 
behind  them  a  paying  load.  When  the 
New  York  Central  people  first  made 
the  trials  of  train  speed  that  resulted 
in  the  introduction  of  the  Empire  State 
Express,  they  worked  to  find  out  the 
load  that  the  engine  would  haul,  and  to 
make  certain  that  it  would  pay.  The 
improved  locomotives  now  in  use  haul 
a  paying  load,  even   with   extraordinary 


occupy  three  hotels,  and  fears  were  ex- 
pressed that  the  attractions  of  the 
neighboring  pleasure  resorts  would  di- 
vert the  members  away  from  the  tech- 
nical meetings.  The  conventions  went 
oflf  very  harmoniously,  there  seemed  to 
be  little  inconvenience  experienced 
from  the  members,  being  separated  in 
different  hotels,  and  the  technical  meet- 
ings were  never  better  attended,  not 
only  at  the  opening  of  the  sessions, 
but  right  through  until  a  motion  to 
adjourn  was  carried  on  the  last  day. 

That  so  few  complaints  were  heard 
about  inconveniences  endured  was 
highly  creditable  to  the  good  nature  of 
the  people  in  attendance  at  Manhattan 
Beach,  for  it  proved  to  be  much  less 
than  an  ideal  place  to  hold  such  meet- 
ings. The  only  source  of  satisfaction 
seemed  to  be  that  the  organizations 
proved  that  they  were  not  tied  down  tr, 
Saratoga.  An  impression  has  been 
growing  for  several  years  that  the  hotel 
keepers  of  Saratoga  were  beginning  to 
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iniaKinc  that  they  owned  these  conven- 
tions, and  the  service  accorded  was  de- 
teriorating every  season.  Going  elsc- 
wliere  lias  proved  that  Saratoga  is  not 
a  necessity  for  the  railroad  mechanical 
conventions,  and  it  may  lead  to  better 
service  in  future  when  the  convcntion> 
go  there. 

The  papers  presented  and  the  discus- 
sions which  followed  their  introduction 
were  of  a  very  high  order  of  merit,  and 
would  be  a  credit  to  any  engineering 
body.  We  here  present  some  outlines 
of  the  proceedings. 

FIRST     SESSION     MASTER     MECHANICS'     CON- 
VENTION. 

The  thirty-ninth  annual  convention 
of  the  American  Railway  Master  Me- 
chanics' Association  opened  in  the 
meeting     hall    of    the     Oriental     Hotel, 


live  committees  that  nothing  could  be 
gained  by  any  closer  relations  than  now 
exist  between  the  two  associations. 

An  interesting  and  unique  statement 
was  made  by  President  I'eck  that  there 
are  at  the  present  time  in  this  country 
47,474  locomotives,  having  a  'total  grate 
surface  of  1,342,578  square  feet  or  about 
31  acres  of  grate  surface.  The  heating 
surface  of  these  locomotives  amounts 
to  78,686,339  square  feet  or  about  1,809 
acres. 

He  touched  on  the  fact  that  tlu- 
larger  the  grate  area  of  a  locomotive, 
the  greater  is  the  coal  consumption, 
much  of  which  is  caused  by  cleaning 
fires,  drifting,  delays  on  side  tracks  and 
at  terminals. 

President  Peck  also  called  attention 
to  the  fact  that  while  the  motive  power 


regular  transferring  and  crewing  of  lo- 
comotives for  long  runs,  and  that  the 
regular  assignment  of  locomotives  to 
individual  crews  would  bring  better  re- 
sults. He  expressed  a  belief  that  the 
pooling  of  locomotives  is  not  econom- 
ical either  in  fuel,  repairs,  or  main- 
tenance, especially  on  an  ordinary  sized 
road. 

The  secretary's  report  showed  the 
association  to  be  in  a  very  healthy  con- 
dition, their  being  a  total  membership 
of  793  The  treasury  showed  a  balance 
on  hand  of  $1,553-29. 

TONNAGE    RATING. 

The  first  technical  paper  discussed 
was  that  on  Locomotive  Loading,  ami 
was  presented  by  a  committee  headed 
by  Mr.  C.  H.  Hogan.  of  the  New  York 
Central.     The  report  brought  out  much 


TYPE     OF     ENGINE     USEI>,     PllI.LIN'l,     IS  HOIK     TR.MN     OVER     VANDERBII,T     I.INES. 
Single  expansion  cylinders,  2ttS  x  26  inches;  driving  wheels,  7H  inches  diameter;  heating  snrface.  .3,4.55  square  feet ;  grate  area,  50.32  square  feet;  steam 
pressure,  200  pounds ;  weight  of  engine,  17(1. IKX)  pounds  ;  tractive  power,  23.000  pounds. 


Manhattan  Beach,  N.  V.,  June  14.  1905, 
vvitli  President  Peter  H.  Peck  in  the 
chair. 

The  meeting  was  called  to  order  at 
10  o'clock  and  President  Peck  delivered 
his  address  to  the  convention.  He 
stated  that  for  several  years  there  had 
existed  a  feeling  that  a  consolidation  of 
the  Master  Car  Builders'  and  Masicr 
Mechanics'  associations  should  be  ef- 
fected. The  executive  committees  of 
both  organizations  held  a  joint  meet- 
ing in  New  Y'ork  last  December  with  a 
view  of  thoroughly  discussing  and  con- 
sidering the  subject.  The  advantages 
and  disadvantages  were  carefully 
weighed,  and  it  was  the  unanimous 
opinion  of  the  members  of  both  execu- 


equipnient  was  being  rapidly  increased 
to  meet  the  greater  demands  of  daily 
railway  traffic,  the  shop  facilities  for 
keeping  these  locomotives  in  repair  had 
not  kept  pace  with  the  former  practice. 
He  heartily  urged  that  a  greater 
amount  of  attention  be  given  to  modern 
railway  shops  and  their  equipments. 

He  expressed  a  preference  for  the  re- 
turn to  the  use  of  a  simple,  practically 
designed  and  constructed  locomotive, 
and  believed  in  the  elimination  of  in- 
dividual preferences,  patented  devices, 
fads  and  frills  which  have  no  real  value, 
believing  that  the  simple,  practical  loco- 
motive would  produce  more  satisfac- 
tory results.  He  believed  that  decrease 
in   I'fficiencv   had   resulted   from   the   ir- 


interesting  information.  One  member 
believed  that  the  rating  should  be  gov- 
erned by  the  amount  of  traffic  and  the 
importance  of  the  trains,  and  be  deter- 
mined jointly  by  the  operating  officer 
and  the  representative  of  the  locomo- 
tive department,  thus  enabling  the  ser- 
vice to  produce  the  highest  revenue  to 
the  road;  and  as  a  fixed  rating  would 
not  be  applicable  to  the  different  exist- 
ing conditions,  the  rating  should  be  left 
to  the  representative  officers  of  the 
road  or  division  on  which  the  locomo- 
tives are  employed. 

It  was  believed  that  the  convention 
assembled  could  not  give  an  established 
rating  for  the  locomotives  that  would 
be  applicable  to  all  the  different  classes 
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of    services    on    roads    tliroughout    tlic  to  take  her  at  tliat  time,  site  was  given 

country.       It    was    believed     that     that  reduced  tonnage  until  she  could  obtain 

point    was   one   which    would   be    best  entrance  to  the  shops, 

worked   out   by   the    representatives    of  It  was  thought  that  the  arrangement 

the  different  divisions.  of   the   tonnage   schedule   of  the   trans- 
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An  important  question  was  advanced 
whether  the  excessive  lengths  to  which 
tonnage  rating  has  been  carried  was 
really  economical;  also  whether  some 
information  could  be  had  from  a  num- 
ber of  roads  as  to  the  present  maximum 
tonnage  that  could  be  economically 
handled  by  the  engine. 

One  member  stated  his  belief  that  the 
complaints  that  had  been  made  against 
excessively  heavy  tonnage  were  largely 
on  the  motive  power  side,  from  a  desire 
to  avoid  troubles. 

In  certain  portions  of  the  country  it 
was  found  to  be  a  practice  that  reduc- 
tions in  tonnage  had  been  made  on  ac- 
count of  the  condition  of  the  locomo- 
tive. In  other  parts  of  the  country  it 
was  expected  that  an  engine  would  al- 
ways be  in  a  position  to  haul  her  ton- 
nage; if  she  were  not,  and  if  there  was 
any  failure  of  the  engine  to  haul  her 
full  tonnage,  the  fact  was  referred  to 
the  motive  power  department. 

A  spirited  discussion  followed  on  the 
point  of  whether  it  was  really 
economical  to  shop  an  engine  at  a  point 
where  she  began  to  "fall  down"  on  her 
tonnage,  or  whether  it  would  be  better 
to  give  her  a  secondary  rating  and  re- 
duce her  tonnage.  This  latter  proposi- 
tion seemed  to  receive  support  from  the 
practice  that  engines  are  frequently 
shopped  at  the  beginning  of  the  winter 
to  be  put  in  first-class  condition  to  haul 
full  tonnage,  and.  if  the  shop  is  unable 


portation  department,  without  going 
into  the  matter  thoroughly  with*  the 
motive  department,  was  wrong  and 
very  often  resulted  in  false  economies. 


the  greatest  number  of  tons  usually  re- 
ceives complimentary  letters,  whereas 
another  superintendent  may  be  trans- 
porting his  goods  at  a  lower  cost  per 
mile,  and  yet,  if  his  trains  are  light  by 
a  few  tons,  he  may  not  get  the  compli- 
mentary letters  which  were  sent  to  the 
other  man.  Excessive  tonnage  does 
not  always  mean  economy. 

.'\  prominent  Western  member  ad- 
vised that  his  experience  had  shown 
that  the  economical  loading  of  the  en- 
gine lies  somewhere  about  the  load 
where  she  can  make  ten  or  fifteen  miles 
per  hour.  He  further  believed  it  false 
economy  to  load  the  engine  so  she  can- 
not make  that  as  a  minimum  speed. 

It  was  believed  that  enough  attention 
to  the  question  of  the  cost  of  operating 
trains  was  paid,  the  wages  of  the  train 
men,  as  well  as  the  wages  of  the  engine 
men,  and  the  cost  of  coal  did  not  al- 
ways appear  in  the  calculations  of 
economy. 

WATER  SPACES   AROUND  FIRE  BOXES. 

This  paper  was  presented  for  topical 
discussion  by  Mr.  L.  H.  Fry,  of  the 
Baldwin  Locomotive  Works,  with  the 
view  of  bringing  out  in  the  discussion 
the  best  known  dimensions  to  produce 
a  minimum  consumption  of  fuel  and  re- 
placement of  fire  box  sheets  and  rea- 
sons for  the  same. 

"In  endeavoring  to  discover  what  is 
known  on  this  subject,"  said  the  writer, 
"I  made  an  examination  of  the  water 
space  dimensions  of  some  84  boilers. 
This  investigation  showed  that  there  is 


lyj'^^s^jj'ly; 
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One  member  had  observed  that  some 
high  officials  have  an  idea  that  there  is 
nothing  like  a  very  heavy  tonnage,  and 
the   division   superintendent   who   hauls 


no  general  recognizable  rule  connecting 
the  size  of  the  water  space  with  the 
fire  box  dimensions,  but  that  there  is 
an    increasing    tendency    to    use    wider 
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water  spaces.     So  many  reasons  for  llie  pcilimc^nt  was  furnished  ]>y  a  decreased 

use   of   the    wider   water   space    can    be  width  of  the  water  space,  as  the  steam 

broiiRht   forward  that   it  seems  strange  bubbles  traveled  upward,  the  cold  water 

that   the   vvidtli   has   not   Ijeen   increased  wfuild  Ik-  retarded  in  its  passage  down- 
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more  rapidly.  When  the  fire  boxes 
were  restricted  in  width,  by  being 
placed  between  the  wheels,  the  neces- 
sity of  obtaining  all  possible  grate  area 
made  it  desirable  to  keep  down  the 
width  of  the  water  space  to  a  minimum. 
Now,  however,  with  the  wide  fire  boxes 
above  the  wheels,  there  is  but  little  ex- 
cuse for  reproducing  these  cramped 
water  spaces.  A  free  increase  in  the 
width  of  the  water  space  around  the  fire 
box  increases  somewhat  the  dead 
weight  of  the  engine,  but  the  advan- 
tages to  be  gained  will  undoubtedly 
more  than  offset  this." 

The  discussion  of  the  subject  de- 
veloped the  conclusion  that  a  free  circu- 
lation of  the  water  will  be  ensured  by 
wide  water  legs,  and  will  largely  assist 
the  evaporative  power  of  the  fire  bo.x 
heating  surface.  The  increased  size  of  the 
water  spaces  has  considerable  influence 
on  the  evaporation  and  life  of  the 
sheets. 

The  question  of  proper  circulation  of 
the  water  received  considerable  atten- 
tion. It  was  the  consensus  of  opinion 
that  the  narrowest  part  of  the  water 
space  should  be  on  the  mud  ring  por- 
tion, and  the  water  space  be  gradually 
increased  as  it  went  upward,  being  the 
largest  at  the  top.  The  discussion 
proved  that  the  fire  box  sheets  should 
liave  sufficient  vertical  slope  to  permit 
the  steam  bubbles  to  liberate  them- 
selves and  rise  perpendicular  through 
the  water  unimpeded  by  the  downward 
current    of   the    cold   water.      If   an    im- 


ward,  and  circulation  would  be  re- 
stricted to  a  degree  which  would  per- 
mit  of   undue    heating   of   the    tire   box 


wider  water  spaces.  When  an  increase 
of  60  per  cent,  was  made  in  the  length 
of  the  stay  bolt,  more  than  130  per 
cent,  was  added  to  its  life. 

SUPERHEATED  STEAM. 

Tlie  next  paper,  on  Superheated 
Steam  in  Locomotive  Work,  by  H.  H. 
Vaughan,  proved  to  be  one  of  the  most 
interesting  and  carefully  prepared 
papers  yet  presented  to  the  association. 
Mr.  Vaughan  took  up  the  subject  in  a 
historical  and  theoretical  way  and  pro- 
ceeded to  modern  designs  of  the  super- 
heater device.  The  smoke  box  form  of 
.superheater  and  the  form  which  is  lo- 
cated in  the  middle  of  the  boiler  seemed 
to  be  the  two  forms  most  practical  for 
locomotive  service.  The  saving  of  fuel 
on  locomotives  using  such  devices  was 
computed  by  the  author  of  the  paper  to 
be  about  10  or  15  per  cent,  when  the 
device  was  in  good  repair  and  in  maxi- 
mum operative  condition. 

In  the  discussion  which  followed  the 
belief  seemed  to  prevail  that  undoubt- 
edly the  adaptation  of  this  device  to 
locomotives  would  accomplish  a  con- 
siderable saving,  even  if  the  first  cost  of 
installation  of  the  device  might  be  con- 
sidered high.  Good  points  were  also 
brought  out,  showing  that  the  ap- 
paratus would  require  considerable  care, 
and  if  allowed  to  degenerate  in  condi- 
tion the  good  results  would  be  entirely 
lost,  and  the  device  be  an  expensive  and 
useless     addition     to     the     locomotive 
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sheets  and  consequent  ruining  of  those 
sheets  and  stay  bolt  ends. 

Valuable  experimental  vibration  tests 
had  been  made  to  determine  the  effect 
of    greater   length    of   stay   bolts    and 


equipment.  Altogether  it  seemed  that 
the  device  contained  sufficient  merit  to 
warrant  its  being  placed  in  modern  lo- 
comotives, which  is  now  being  done  in 
different  sections  of  the  country. 
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Thf  convention  adjourned  to  meet  llic 
following  niornine  at  lo  o'clock. 

LOCOMOTIVE  KOHGINGS. 

After  the  preliminary  work  of  the 
morning  had  been  cleared  away,  the 
paper  on  Locomotive  Forgings  was 
taken  up  and  discussed.  This  paper  en- 
tered into  the  testing  of  metals,  and 
contained  three  important  specitica- 
tions.  one  for  locomotive  driving  and 
engine  truck  axles,  another  for  locomo- 
tive forgings.  and  the  third  for  steel 
blooms  and  billets  lor  locomotive 
forgings. 

SHRINKAC.E  OF   DRIVING    WHEEL  TIRES. 

The  next  subject  taken  up  for  discus- 
sion was  the  shrinkage  allowance  for 
locomotive  driving  wheel  tires.  Very 
soon  after  the  reading  of  the  paper  the 
discussion  developed  the  fact  that  the 
actual  subject  of  shrinkage  was  not  so 
much  concerned  as  was  the  lighter  cast 
steel  wheel  centers  now  being  used  by 
various  railroads.  There  seemed  to  be 
a  demand  for  a  wider  wheel  rim  on 
whicli  to  shrink  the  tire,  and  at  the 
same  time  the  cross  section  of  the 
spokes  of  the  wheel  demanded  an  en- 
largement over  the  present  dimensions. 
The  present  cast  steel  wheel  center 
could  not  hold  its  tire  as  did  the  cast 
iron    center. 

After  considerable  discussion  the  mat- 
ter was  referred  to  a  committee  to  re- 
port on  the  revised  dimensions  of  wheel 
centers,  etc.,  which  would  ensure  a 
greater  freedom  from  loose  tires  on 
cast  steel  wheel  centers,  and  prevent 
the  buckling  of  the  spokes  com- 
plained of. 

TERM1.\.\L    F.UILITIES. 

The  next  subject  taken  up  was  that 
on  Locomotive  Terminal  Facilities  and 
Methods  of  Heating  and  Ventilating 
Roundhouses,  by  Donald  R.  McBain. 
of  the  Michigan  Central  Railroad. 

There- seemed  no  doubt  that  present 
terminal  facilities,  especially  round- 
house facilities,  were  lacking  on  the 
average  railroad,  and  that  these  facili- 
ties might  be  very  greatly  increased 
and  bettered  to  the  advantage  of  the 
railways.  The  better  location  of  coal 
chutes,  ash  pits  and  turn  tables  were 
badly  needed.  The  heating  and  ventila- 
tion of  the  round  house  occupied  a 
considerable  portion  of  the  discussion. 
The  consensus  of  opinion  of  the  speak- 
ers seemed  to  be  that  the  better  means 
of  heating  and  ventilating  the  round 
house  was  by  the  hot  air  blast  system. 
That  system  of  introducing  warm  air 
through  conduits  to  the  pit  and  allowed 
to  pass  UDward  and  out  at  the  top  of 
the  round  house  was  most  advantage- 
ous. Especially  is  this  true  in  the  win- 
ter time,  when  the  engine  comes  into 
the  round  house  coated  with  ice  and 
snow.  One  member  stated  that  fifteen 
minutes  after  the  arrival  of  the  locomo- 
tive in  the  pit  equipped  with  the  hot  air 


conduits  the  ice  and  snow  would  begin 
to  melt  and  drop  from  the  wheels  and 
ijther  parts  to  the  pit.  thus  clearing  the 
parts  of  snow  and  ice  and  opening  \i]) 
all  of  the  oil  holes. 

TECHXIC.VL    EUVC.\TIOX. 

The  paper  on  Technical  Education  of 
Railway  Employees,  presented  by  .Mr 
Basford  was  one  of  the  most  important 
of  the  present  convention.  The  paper 
showed  every  evidence  of  careful  in- 
vestigation of  the  subject  and  the  col- 
lection of  matter.  The  author  argued 
in  favor  of  technical  education  for  the 
railway  employee,  and  outlined  systems 
of  teaching  whereby  the  employee  could 
receive  a  good  technical  education  by 
attending  night  school,  where  lie  could 
learn  drawing  and  other  things  advan- 
tageous to  him  in  his  work. 

One  member  stated  that  his  road  con- 
ducted a  carefully  arranged  instruction 
system  with  the  employees,  taking  care 
to  learn  whether  the  employee  had  stu- 
dious habits  or  not.  Another  advised 
that  preference  be  given  to  men  who 
were  known  to  be  seeking  a  tech- 
nical education  through  correspondence 
schools  and  educational  papers.  He  be- 
lieved the  latter  course  was  one  of  the 
best  possible  to  pursue. 

The  meeting  then  adjourned  until 
Fridav  morning. 

(Continued  on  page  jjj.) 


fireman  in  the  fuel  qutslion.  We  adopted 
a  method  under  which,  if  the  engine  loses 
any  time  on  the  road  due  to  the  engine 
not  steaming,  we  bring  the  engineer  and 
fireman  into  the  office  and  ask  each  the 
cause.  If  the  statement  is  made  that  it 
was  on  account  of  poor  fuel,  we  ask  him 
lo  explain  what  he  intends  us  to  under- 
stand when  he  says  poor  fuel,  and  in  that 
manner  we  bring  out  his  idea  of  it  and 
instruct  him  accordingly.  It  has  had  a 
wonderful  eflfect— the  effect  has  been  that 
we  have  run  our  20-switch  engines,  20x26 
engines,  four  days  and  four  nights  with- 
out cleaning  the  ash  pan.  and  we  have 
sli.iken  down  the  fire  out  of  the  engine 
in  15  minutes.  We  have  run  a  20-inch 
engine  on  the  road  on  a  run  of  250  miles 
with  Illinois  coal,  and  have  not  shaken 
the  grates  or  cleaned  the  ash  pans,  and  at 
the  expiration  of  the  trip  we  have  shaken 
down  the  fire  out  of  the  engine  in  15 
minutes. 

I  believe  to-day  that  one  of  the  most 
important  subjects  for  this  convention  to 
consider  is  the  intelligent  use  of  fuel,  not 
the  economical  use  of  fuel,  because  intel- 
ligent  use   of   fuel   results   in   economy. 


No  Such  Thing  as  Poor  Coal. 

From  remarks  made  by  Mr.  T.  F. 
Adams,  general  master  mechanic  of  the 
St.  Louis  Southwestern,  at  the  Master 
Mechanics'  Convention,  we  conclude  that 
firing  locomotives  has  become  a  fine  art 
on  the  Southwestern.  Mr.  Adams  said : 
There  is  nothing  in  the  country  to-day 
in  the  operation  of  railroads  that  is  of 
more  interest  than  the  question  of  fuel. 
The  education  of  the  engineer  and  the 
fireman  in  the  use  of  fuel  is  one  that 
dees  away  with  the  setting  out  of  trains, 
engines  failing  on  the  road,  delays  on 
cinder  pits,  cleaning  fires,  etc.  It  has  been 
demonstrated  beyound  a  reasonable  doubt 
that  the  excuse  of  an  engine  failing  on 
the  road  because  of  poor  fuel  is  not  ten- 
ai)le  from  the  fact  that  there  is  not  any 
fuel  used  in  the  country  to-day  that  I 
know  of  that,  if  properly  used,  will 
clinker,  and  I  believe  the  word  clinker 
is  not  the  proper  word  to  be  used  in 
connection  with  the  sand  pit.  It  should 
be  ashes.  As  a  matter  of  fact,  if  the 
cinder  is  burned  up  there  will  be  no 
lumpy  material.  We  all  agree  where  our 
trains  are  delayed  from  two  to  three 
hours,  as  the  case  may  be,  on  account 
of  engines  not  steaming,  poor  coal,  etc., 
it  is  a  serious  difficulty  to  the  manage- 
ment, as  well  as  a  source  of  annoyance 
to  the  motive  power  officials. 

On  our  road  we  take  into  considera- 
tion   the    education    of   the    engineer    and 


Easy  Way  of  Handling  Ashes. 

The  troublesome  problem  of  handling 
ashes  at  fire  cleaning  pits  appears  to  be 
thoroughly  mastered  by  Mr.  John  J.  Ellis 
of  the  Chicago.  St.  Paul.  Minneapolis  & 
Omaha.  During  a  discussion  at  the  Mas- 
ter Mechanics'  Convention  Mr.  Ellis  re- 
marked : 

We  handle  our  ashes  by  a  depressed 
track,  going  into  the  roundhouse.  We 
have  a  drop  pit,  with  buckets  under- 
neath, but  on  a  portable  truck.  The 
truck  runs  down  an  incline,  and  when 
the  bucket  is  filled  with  ashes  the  bucket 
and  the  truck  runs  down  the  incline  and 
i.^  lifted  by  a  pneumatic  hoist  and  run 
over  to  the  car.  The  fulcrum  is  so  ar- 
ranged that  the  bucket  will  dip  very 
easily.  I  think  that  is  about  the  best 
system  I  have  seen  in  my  travels.  It 
does  not  cost  anything,  either.  At  our 
place  the  dispatcher's  helper  empties  the 
buckets.  He  also  fills  the  buckets  from 
the  ash  pans.  We  used  to  have  to  shovel 
the  ashes  from  the  ground  into  the  car. 
or  at  least  from  one  part  of  the  ground 
to  another  place,  and  we  save  consider- 
able money  by  the  arrangement  we  have 
now.  I  have  eight  terminals  on  our  road 
equipped  with  this  same  device.  There  is 
a  drum  which  is  built  up  from  the  de- 
pressed track,  and  it  extends  over  to  an- 
other track  where  the  car  is.  and  we 
have  a  vertical  and  a  horizontal  cylinder. 
Just  let  the  man  run  the  car  over,  and  it 
is  no  trouble  at  all.  It  is  a  perfect  suc- 
cess on  our  road  and  very  economical. 
It  saves  us  lots  of  money  in  a  month. 
We  have  three  cars,  and  when  they  are 
loaded  they  are  just  hauled  away  and 
another  three  are  put  in  place.  The 
system  appears  to  work  very  nicelv. 
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Baldwin's    4-6-2    for    Oregon    Railroad 
and  Navigation  Co. 

The  annexed  engravings  illustrate  a 
very  powerful  type  of  balanced  com- 
pound locomotive  recently  built  by  the 
Baldwin  Lncomotive  Works  for  the 
Oregon  Railway  &  Navigation  Com- 
pany. It  is  of  the  Pacific  pattern,  and 
is  adapted  for  hauling  heavy  passenger 
trains  over  a  hilly  road  at  moderately 
high  speed. 

Calculating  the  various  particulars  of 
the  engine  will  show  it  to  be  very  well 
proportioned  for  the  power  to  be  ex- 
erted. The  traction  power  is  a  little 
over  28,000  lbs.,  the  ratio  of  adhesion  to 
traction  is  a  little  over  5,  and  there  are 
61.6  sq.  ft.  of  heating  surface  to  one 
foot  grate  area. 


TiiIks  .M.itirial,  sici-l:  wirf  gauKC,  o.i;5  in. 
.VI.  M.;     Numl)cr,    245;    diameter,    J'^     ins.; 

Il-tl^tl),    JO    ft. 

llt--;i(ing  Surface — Tire  box,  179  sq.  ft,;  tutjcs, 
-•,874  9q.  ft.;  total,  3,053  9r|.  ft.;  grate  area, 
4(;.S  sq.   ft. 

Driving  wiieels-— iJianicter,  outside,  77  ins.;  diam- 
eter, in.side,  70  ins.;  journals,  front,  11  x  10 
ins.;  journals,  back,  9  x  12   ins. 

Hnginc  Truck  Wbeels— Front,  diameter,  33Vj 
ins.;  journals,  6  x  10  ins.;  back,  diameter,  4s 
ins.;  journals,  8x  12  ins. 

W  heel  liase-  l)ri%ing,  13  ft.  4  ins.;  rigid,  13  ft. 
4  ins.;  total  engine,  33  ft.  7ins. ;  total  engine 
and  tender,  64  ft.    1%  ins. 

Weight — On  driving  wheels,  est.,  143,600  lbs.: 
on  truck,  front,  est.,  43,400  lbs.;  on  truck, 
back,  est.,  44,300  lbs.;  total  engine,  est., 
231,300  lbs.;  total  engine  and  tender,  est., 
393,000   lbs. 

Tender — Wheels,  No.  8;  diameter,  33*^  ins.; 
journals,  5',.^xio  ins.;  tank  capacity,  9,000 
gals,  water;  tank  caimcity,  10  tons  coal; 
service,  passenger. 


How  to  Make  Good  Foremen. 

liV     H,     H.     VKEEI-AND.* 

The  latter  half  of  the  last  century  was 
an  epoch  of  vast  economic  changes.  The 
wonderful  development  and  adaptation 
of  steam  and  electricity  to  transportation 
and  manufacture  have  revolutionized  in- 
dustry and  made  it  impossible  to  carry 
on  any  business  with  success  except  up- 
on a  large  scale  and  with  large  capital. 
There  is  a  gulf  between  the  independent 
employer  of  the  middle  ages  and  even 
of  the  middle  half  of  the  last  century— 
the  master  workman  with  his  two  or  three 
apprentices,  and  the  head  of  a  great  es- 
tablishment like  the  Krupp  Works,  at 
Essen,  in  Germany,  with  its  45,000  em- 
ployees all  depending  on  a  single  fam- 
ily for  their  livelihood,  and  whose   wel- 


•   PACIFIC"     KNGINE     FOR     OREGON     RAILROAD     AND     NAVIGATION    COMPANY. 
J.  F.  Graham,  Superintendent  Motive  Power.  Baldwin  Locomotive  Works.  Builders. 


The  high  pressure  cylinders  are  in- 
side the  frames.  By  a  very  courageous 
act  of  designing,  the  main  rods  span 
the  forward  axle  by  a  bifurcated  open- 
ing. The  engine  was  on  exhibition  at 
the  railroad  convention  at  Manhattan 
Beach  and  attracted  much  attention 
from  visitors. 

Annexed  is  a  few  of  the  leading  par- 
ticulars of  the  engine: 
Gauge,  4  ft.  8^  ins. 
Cylinder,  17  ins.  and  28  ins.  x  28  ins. 
\'alve,  balanced  piston. 

Boiler — Type,  straight;  material,  steel;  diameter, 
70  ins.;  thickness  of  sheets,  11-16  in.;  work- 
ing pressure,  200  lbs.;  fuel,  coal;  staying  X 
crown  bar. 
Fire  Box — Material,  steel;  length,  108  ins.; 
width,  66  ins.;  depth,  front,  68  ins.;  depth, 
back,  64  ins. 
Water  Space — Front,  5  ins.;  sides,  5  ins.;  back, 
5  ins. 


The  New  York  Central  &  Hudson 
River  Railroad  Company  has  ordered 
150  new  passenger  cars  which  are  to  be 
built  wholly  of  steel.  It  is  announced 
that  the  officers  of  the  company  are  of 
the  opinion  that  the  construction  of  pas- 
senger coaches  has  been  completely  rev- 
olutionized, and  that  in  time  steel  will 
entirely  replace  wood. 


.\  paragraph  has  been  circulating  in 
the  press  of  two  continents  that  a  certain 
locomotive  belonging  to  the  London  & 
Northwestern  Railway  had  run  2.000,000 
miles  in  train  service  since  1882.^  If  that 
engine  had  been  on  an  American  trunk 
line  she  would  probably  have  been 
scrapped  years  ago  with  a  smaller  mile- 
age, but  work  accomplished  standing  to 
her  credit. 


tare  is  inseparably  bound  up  with  the 
good  or  ill  fortunes  of  the  master  minds 
directing  that  vast  enterprise — the 
largest  single  enterprise  in  the  hands  of 
a  single  family.  I  believe,  in  the  world. 
Who  can  tell  what  similarity  exists  be- 
tween the  conditions  under  which  labor 
was  performed  in  connection  with  the  . 
stage  coach  of  fifty,  sixty  and  seventy 
years  ago,  with  its  relays  of  horses,  and 
the  service  on  our  railroads.  Where  the 
stage  line  at  most  permitted  one  man 
to  employ  perhaps  a  hundred  others,  the 
great  transcontinental  railroad  system, 
with  its  connections,  comprising  a  net- 
work of  10.000  miles,  and  perhaps,  in  one 
instance,   of  over  30.000  miles;  with  its 

*  President  Metropolitan   Street  Railway  Com- 
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army  of  tens  of  thousands  of  employees, 
forming  the  most  highly  organized  in- 
dustry in  the  world,  employing  and  re- 
quiring, for  its  proper  operation,  every 
phase  of  intellectual  and  physical  energy, 
and  comprising  in  its  staff,  aside  from 
the  purely  executive  department  charged 
with  the  responsibility  of  general  and 
financial  management,  every  class  of  sci- 
entific, professional  and  technical  knowl- 
edge, and  having  on  its  rolls  civil,  elec- 
trical, mechanical  and  refrigerating  en- 
gineers, architects,  doctors,  lawyers, 
chemists  and  even  political  economists, 
for  the  purpose  of  enabling  the  executive 
management  to  ascertain  the  factors 
which  will  determine  the  demand  for  and 
the  probability  of  transportation  and  dis- 
tribution of  the  products  created  by  the 
factories,  the  mines  and  the  farms  situa- 
ted along  their  railroads;  in  fact,  erh- 
ploying  experts  of  all  kinds,  whose  ser- 
vices are  either  constantly  in  requisi- 
tion or  occasionally  necessary,  for  the 
proper  administration  of  its  affairs. 
In  the  days  of  the  stage  coach,  small 


vast  as  individual  fortunes  have  grown, 
would  be  sufficient  for  the  equipment 
and  operation  of  an  enterprise  as  great 
as  that  of  the  United  States  Steel  Cor- 
poration, or  the  Pennsylvania  Railroad 
System,  or  the  Union  Pacific  System, 
employing  the  energies  and  absorbing 
the  lives  of  over  100,000  men — has 
changed  not  merely  the  factors  of  pro- 
duction and  distribution,  but  the  rela- 
tions between  men  themselves,  and  in- 
jected into  modern  life  a  problem,  name- 
ly, the  proper  adjustment  of  the  relations 
between  labor  and  capital — far  more  dif- 
ficult of  solution  than  any  which  has 
confronted  society  in  past  ages. 

Capitalists,  whether  willingly  or  un- 
willingly, are  being  brought  face  to  face 
with  this  problem.  While  some  would 
ignore  it  and  claim  they  can  do  what 
they  please  with  their  own.  and  that  la- 
bor is  but  a  commodity  to  be  purchased 
in  the  market  as  any  other  at  what  is 
its  market  price,  the  vast  majority  of  the 
larger  employers,  to  my  personal  knowl- 
edge, and  those  concerned  in  the  financial 
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factory  or  shop,  the  owner  and  his  men 
were  in  close  and  constant  contact;  they 
were  virtually  associates  in  business, 
and  their  relations  depended  on  their 
mutual  temperament  and  were  usually  ex- 
ceedingly cordial. 

In  the  complex  system  of  industry 
which  modern  conditions  of  production 
and  distribution  have  created  and  foster- 
ed— and  which  there  is  no  possibility  of 
changing,  despite  all  the  dreams  of  the 
socialist  and  the  communist;  for,  time 
but  more  highly  organizes  every  industry 
and  necessitates  the  employment  of 
larger  sums  of  capital — -the  directing 
heads  rarely  come  into  direct  contacJt 
with  the  men  to  carry  out  the  details,  by 
physical  labor,  necessary  for  the  devel- 
opment of  the  plans  conceived  in  the 
office. 

The  growth  of  corporations  with  their 
vast  combinations  of  capital,  absolutely 
essential  for  the  conduct  of  large  enter- 
prises, because  no  one  man's  resources, 
nor    the    resources    of    any    dozen    men, 


management  of  the  great  corporate  sys- 
tems, recognize  that  supply  and  demand 
are  not  the  only  factors  in  the  determina- 
tion of  the  amount  of  wages  they  shall 
pay.  They  recognize  that  the  American 
workman,  whether  native  born  or  such 
by  adoption,  living  in  this  land  with  a 
rich  heritage,  the  discovery  and  opening 
of  which  was  God's  greatest  gift  of 
charity  to  man  (as  our  great  Emerson 
said),  is  entitled  to  and  will  be  content 
with  nothing  less  than  a  fair  and  just 
share  of  the  returns  which  his  labor 
produces;  that  he  must  be  treated  as  a 
social  being  having  the  right  to  rear  a 
family,  educate  them  in  accordance  with 
American  traditions,  and  fit  them  to  en- 
joy the  advantages  which  he  sees  so 
abundantly  distributed  around  them.  He 
demands  that  the  American  workman 
shall  have  wages  sufficient  for  this  pur- 
pose, and  also  that  he  shall  have  suffi- 
cient leisure  to  educate  and  inform  him- 
self on  the  questions  which  arise  in  his 
country,  in  the  administration  of  whose 


affairs  as  a  citizen  he  has  such  a  vital  in- 
tere.st.  Having  established  a  system  of 
popular  education  on  the  theory  that 
every  man  should  have  his  mind  culti- 
vated to  the  utmost  compatible  with  his 
circumstances  in  life,  and  having  con- 
ferred the  ballot  and  given  universal  suf- 
frage on  the  theory  that  every  American 
should  have  a  voice  in  the  government  of 
his  country — it  is  idle  to  deny  to  him  a 
sufficient  wage  to  enable  him  to  take  ad- 
vantage of  the  opportunities  thus  open- 
ed to  his  mental  vision  provided  he 
lives  frugally  and  soberly.  But  this 
theory  of  the  wage  does  not  involve  a 
concession  to  any  of  the  doctrines  of 
socialism  as  to  equality  of  distribution, 
or  equality  of  opportunity  or  equality 
of  any  kind  except  freedom  to  contract 
and  equality  before  the  law.  Men's  na- 
tures, their  talents,  their  environment, 
their  inclinations  and  their  industry  all 
differ,  and  have  differed  from  the  earli- 
est traditions  of  the  race.  Therefore, 
we  need  not  make  any  concession  that 
all  men  should  be  equal,  because,  they 
would  be  neither  capable  of  taking  ad- 
vantage of  equal  opportunities,  nor 
would  they,  if  they  were  placed  by  force 
in  absolutely  equal  positions,  all  be  will- 
ing to  exert  themselves  sufficiently  to 
remain  on  the  same  plane.  The  differ- 
ences thus  inherent  in  the  very  nature 
of  men  constitute  the  main  incentive  for 
the  exercise  of  all  our  energies — some 
will  rule,  while  others  must  obey.  But 
the  good  order  of  society  and  the  de- 
velopment of  flur  civilization  absolutely 
require  that  there  shall  be  a  just  co- 
ordination between  individual  freedom 
and  the  collective  rights  of  the  commu- 
nity or  just  and  orderly  government, 
whether  in  the  State,  or  in  the  mine,  or 
in  the  factory,  or  in  the  worshop,  or  in 
the  office,  or  in  the  railroad  system. 

The  question  of  wages  is  not  the  only 
dominating  factor  in  the  solution  of  the 
labor  question.  There  is  another  factor 
which  I  deem  of  almost  equal  if  not 
greater  importance,  and  that  is,  the  re- 
lations between  the  directing  mind  or 
immediate  superior  of  the  employees  and 
the  employees. 

We  want  no  labor  controversies  if 
they  can  be  avoided,  and  in  this,  as  in  all 
other  cases,  an  ounce  of  prevention  is 
worth  a  pound  of  cure.  As  long  as 
human  nature  remains  unchanged — and, 
in  its  essential  qualities  it  has  undergone 
but  very  little  variance,  as  history  teach- 
es— there  always  will  be  differences  be- 
tween employer  and  employee,  and  these 
will  be  sometimes  too  acute  for  imme- 
diate amicable  settlement,  and,  during 
this  period  of  heated  controversy,  strikes 
and  lockouts  may  occur.  But  we  can 
minimize  these  differences  instead  of  ac- 
centuating them,  and  we  may  foster  and 
engender  relations  of  good  will  so  close 
and  intimate  between  employer  and  em- 
ployee that  when  unavoidable  differences 
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do  part  tlieni  tor  a  time,  their  disputes 
may  be  adjusted  with  as  little  acrimony 
and  delay  as  possible.  In  inspiring  and 
creating  this  Rood  will  no  single  factor 
is  of  such  consequence  as  the  careful 
and  judicious  selection  of  those  who  arc 
put  over  and  have  the  immediate  direc- 
tion of  the  employees,  from  the  most 
subordinate  grade  of  authority  to  the 
highest.  For,  but  little  reflection  will 
disclose  that  nearly  every  crime  arises 
from  a  wound  to  someone's  vanity,  and 
that  once  men  are  insulted  or  offended 
it  is  virtually  impossible   to  bring  them 


qualifications  for  handling  men?"  After 
his  appointment  the  most  careful 
scrutiny  is  made  of  the  results  of  the 
work  imder  his  charge  in  dollars  and 
cents;  little  or  no  consideration  is  given 
to  the  equally  important  question  of 
methods  of  discipline  and  consideration 
for  those  who  are  under  his  charge. 

We  gain  our  experience  from  associa- 
tion and  intimate  relations  with  men. 
A  man  trained  under  an  incompetent 
foreman,  incompetent  so  far  as  relates 
to  his  ability  to  handle  men,  knows  no 
other  course  and  uses  the  same  methods 


parties.  A  well-equipped  man  at  the  head 
of  a  labor  department  has  ample  time 
not  only  to  study  the  system  of  workings 
of  the  organization  as  a  whole,  but  to 
study  the  traits  and  characteristics  not 
only  of  foremen,  but  of  individual  em- 
ployees. He  is  in  a  position  to  detect 
any  irregularities  in  the  system,  as  well 
as  to  discover  what  the  feeling  of  em- 
ployees is;  what  complaints  are  in  the 
minds  of  subordinate  employees  if  not 
openly  expressed;  to  study  causes  for 
same;  to  suggest  remedies,  and  in  cases 
where  matters  are  brought  to  an   issue 
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to  reason,  no  matter  how  just  our 
claims  upon  their  obedience  may  be; 
but  if  we  have  their  respect  and  good 
will  causes  of  contention  are  readily 
compromised. 

The  selection  of  properly  trained  men 
for  promotion  to  the  position  of  fore- 
man in  charge  of  employees  is,  or  should 
be,  one  of  the  most  important  factors  in 
organizations.  Every  consideration  is 
given  to  the  qualifications  of  a  man  for 
the  position  of  foreman  in  the  interest 
of  the  corporation  when  the  closest 
scrutiny  is  made  of  his  ability  to  so  or- 
ganize forces  as  to  secure  the  greatest 
output.  Very  seldom  is  consideration 
given  to  the  question,    ''What    are    his 


when  he  gets  the  opportunity.  In  a 
large  organization  how  can  this  be 
known?  Either  by  close  supervision  on 
the  part  of  the  general  manager  or,  what 
is  better,  the  appointment  of  a  well 
equipped  man  to  the  position  of  head 
of  labor  department.  In  the  present  day 
of  large  corporate  enterprises,  employ- 
ing thousands  of  men,  many  important 
questions  come  up  every  day  to  tax  the 
time  and  physical  strength  of  the  gen- 
eral manager  and  do  not  admit  of  his 
giving  the  necessary  time  for  considera- 
tion of  the  question  at  issue,  and  what 
he  does  is  done  in  a  perfunctory 
way  and  his  decisions  can  only 
be     made     on     reports     of     interested 


with  the  management,  to  be  able  to  ad- 
vise with  a  full  understanding  of  all  de- 
tails from  both  the  corporate  side  and 
the  side  of  the  employees;  also  to  sug- 
gest where  improvements  can  be  made 
in  the  interest  of  improved  sanitary  or 
working  conditions  to  the  benefit  of  both 
the  employer  and  the  employee.  In  a 
word,  to  care  for  the  welfare  department 
of  the  organization. 

I  have  made  a  very  careful  study  of 
this  subject  and  have  followed  the  prin- 
ciples I  have  enunciated  in  connection 
with  the  working  of  the  property  of 
which  I  have  charge.  We  employ  a  verj- 
large  number  of  men  and  have  to  do 
with   all   conditions    that    appertain    to 


3o6 


RAILWAY  AND  LOCOMOTIVE  ENGINEERING 


July.  1905- 


manufacturing    and    industrial    establish- 
ments as  well  as  operating  a  railroad,  as 
we  have   large   shops  in   which   are   em- 
ployed men  of  different  trades.    We  have 
no    head   of   a   labor   department    of   the 
character  I  have  described,  but  we  have 
an  organized  bureau  for  the  appointment 
of  men  in  which  every  effort  is  made  to 
secure  a  uniformity  of  character  and  ex- 
perience.    As  I  desired  to  make  a  per- 
sonal  study  of  the   value   of  such   work 
to  the  organization  I  have  taken  direct 
charge    of    what    might    be    termed    the 
labor  department  and    thus    have    been 
able  to  put  into  effect  my  ideas  and  to 
follow   their   workings   and   see   the   re- 
sult.    One  of  the  features  of  which  was 
the   organizing  of  a   method  or  system 
of   reports    in    which    the    capacity     and 
qualifications    for   handling   of   men   and 
proper  methods  of  discipline  is  shown  by 
a   system  of   records   which   checks   one. 
departmeiTt    or    branch     of    the     service 
against  another,  not   only  in   like   work, 
but  also  total  number  of  employees  un- 
der one  department  head  against  that  of 
another.     I  started  with  the  theory  that 
where     all     employees     were     appointed 
through  references  and  qualifications  ex- 
amined into  by  one  man  and  these  em- 
ployees distributed  through   the   organ- 
ization by  a   system   of   requisitions   on 
the  appointment  bureau,  secured  a  uni- 
form standard  of  employees  throughout 
•  'he  system  subject  to  the  orders  of  sub- 
ordinate  department    heads    and    under 
them  the  foremen.     I  believed  that  there 
was  no  reason  why  foremen  "A"  having 
five  hundred  men  subject  to  his  orders 
under  one  well  defined  system  or  man- 
agement with  one  set  of  rules  and  regu- 
lations, should  find  it  necessary  to   sus- 
pend or  discharge  more  men  in  a  month, 
or    covering    any   period    of    time,    than 
foreman  "B"  with  a  like  number  of  men 
working  under  like  conditions.     This  is 
worked  out  on  a  table  of  percentages  so 
that  at  a  glance  the    manager    can    tell 
what  each  foreman   is   doing  in  this   di- 
rection and  gives  his  just  as  safe  a  meth- 
od for  calling  attention  to  defects  in  this 
line  as  easily  as  a  study  of  output  and 
financial  results  of  any  particular  branch 
or  department  of  the  organization. 

This  system  incites  heads  of  depart- 
ments and  all  subordinate  managers  to 
greater  consideration  for  their  men,  and 
at  the  same  time  fosters  the  desire  in 
them  to  learn  the  art  of  managing  men; 
and  also  enables  the  company  to  develop 
a  system  of  civil  service  by  which,  as 
their  fitness  for  greater  responsibilities 
is  shown  on  the  part  of  foremen,  they 
may  become  superintendents,  heads  of 
divisions,  and  subsequently  departmental 
managers;  for,  it  is  indisputable  that,  as 
the  modern  industrial  system  requires 
the  co-operation  of  large  bodies  of  men 
in  common  undertakings,  if  it  is  to  be 
operated  without  unnecessary  friction, 
hope  of  advancement  must  be  held   out 


to  aspiring,  ambitious  and  capable  minds 
as  a  reward  for  their  fidelity  and  devo- 
tion. 

The   .American   workman    is   the   most 
intelligent   of  all   men   of  his   class,   and 
if  his  hearty  co-operation  is  given  to  the 
development  of  any  enterprise  it  is  cer- 
tain    of     success.       Having    his    hearty 
sympathy  and  his   good   will,  the   settle- 
ment  of  all   differences     with    him    can 
readily  be  reached.     It  is  unnecessary  to 
call  your  attention'to  instances  where  the 
cordial  relations  between  employers  and 
employees  have  recently  tided  over  many 
an  acute  situation  in  the  labor  field,  be- 
cause,   many    such     instances     must     be 
fresh  in  the  minds  of  all;  but  I   cannot 
refrain  from  referring  to  the  cordial  re- 
lations which  have  existed  now  for  some 
years  between  the  bituminous  coal  min- 
ing operators  and  their  men,  and  the  or- 
ganizations   of    railroad    employees    and 
the  heads   of  the  great   railway  systems, 
in  which  in  very  recent  years  no  serious 
disturbances   have     occurred    and     none 
seems  to  be  inunediately  threatened.     No 
one   can   measure   or   estimate   the   vast 
amount  of  financial  loss  to  both  employ- 
ers  and   men.   without   reference   to   the 
great  hardships   inflicted   upon   the   men 
and  their  families,  inflicted  by  the  great 
strikes   and  lockouts;    and    any    system 
which   will   foster   feelings   of   good   will 
and   friendship    between    employer    and 
employee  and  minimize  these  losses  and 
hardships    is   to   be     welcomed,     and     is 
worthy  of  the  earnest  effort  and  thought 
of  every  man  who  lives  his   fellow  men 
and  is   desirous  to  seeing  this  great  re- 
public progress  and  maintain  that  posi- 
tion   of    pre-eminence    in     the     civilized 
world  as  the  Home  of  Freedom  and  the 
Land  of  Plenty  and  Prosperity  which  it 
to-day  holds,  and,   we  trust,  will   always 
maintain. 

Oiling  Round. 

In  the  good  old  days  before  the  ex- 
pressions oil  and  fuel  economy  came  into 
use.  certain  locomotive  engineers  never 
failed  to  drop  oil  upon  all  the  bearings 
within  easy  reach  every  time  the  engine 
stopped.  It  might  be  that  three  or  four 
extra  stops  were  made  in  the  course  of 
a  run,  but  down  stepped  the  engineer 
at  every  place  and  kept  the  oil  can  in 
operation.  As  a  rule  the  oil  was  wasted, 
but  oiling  round  gave  the  engineer  pleas- 
ure that  is  sternly  withheld  in  these  days 
when  every  drop  of  lubricant  has  to  be 
accounted  for. 

These  thoughts  naturally  arose  on 
reading  a  newspaper  paragraph  to  the 
effect  that  the  locomotive  engineers  at 
the  Boston  &  Maine  roundhouse  have 
received  the  monthly  interrogatory  sheet 
inquiring  as  to  the  amount  of  work  ac- 
complished during  the  past  month  on 
an  expenditure  of  one  pint  of  oil.  The 
expectation  is  held  by  the  master  me- 
chanic  that    each   engineer   will    use    his 


ulmust  endeavor  to  make  a  better  record 
than  100  miles  to  the  pint  of  valve  oil. 
50  miles  to  the  pint  of  engine  oil,  and 
40  miles  to  the  pint  of  all  kinds  of  oil 

used  on  the  road  when  out  with  trains. 


A   Troublesome  Cow. 

Here  is  one  ot  the  most  persistent 
railway  anecdotes  of  our  acquaintance. 
It  conies  out  fresh  and  new  every  spring, 
generally  from  an  Ohio  local  paper.  This 
time  we  clip  it  from  an  English  magazine 
noted  for  ancient,  witty  lore: 

A  man  was  once  traveling  by  rail  in 
the  Transvaal  when  suddenly  the  train 
stopped.  Putting  his  head  out  of  the  win- 
dow, he  asked  the  guard  what  the  cause 
of   the   delay   was. 

"Only  a  cow  on  the  line."  answered  the 
guaid. 

The  train  soon  started  again  on  its 
journey,  but.  after  a  few  hours,  again 
came  to  a  stop. 

The  same  passenger,  again  putting  his 
head  out  of  the  window,  asked  the  guard 
the  reason  of  the  stoppage. 

"Another  cow  on  the   line,   guard?" 

"No,  sir,"  replied  the  guard,  solemn- 
Iv;   "it's  the   same  old  cow." 


Railroad  Smugglers. 

The'  laws  prohibitnig  tb'o  transporta- 
ti<.n  of  alcoholic  liquors  into  the  Indian 
Territory  give  peculiar  temptation  to 
certain  railroad  workmen.  The  latest 
case  of  ingenious  evasion  of  the  laws 
was  that  of  a  teamster  working  on  a  rail- 
road grade,  who  devised  the  plan.  He  had 
two  very  large  horse  collars  made  water- 
tight. He  would  make  regular  trips  to 
Texas,  and  every  time  he  would  return 
the  laborers  would  get  drunk.  After 
watching  him  for  a  long  time  the  officer 
discovered  that  he  would  take  the  extra 
horse  collars  with  him  and  bring  them 
back  full  of  whisky.  Each  collar  would 
hold  about  two  gallons  of  liquor.  The 
man  is  under  arrest. 


Steel  Cars  for  Street  Railways. 

Following  the  lead  of  the  Interborough 
Rapid  Transit  Company,  the  New  York 
City  Railway  is  experimenting  with  steel 
cars,  which  may  replace  the  wooden  ones 
now'  in  use.  One  fitted  for  daily  use 
and  built  by  the  Pressed  Steel  Car  Com- 
pany has  been  making  regular  trips  for 
some  time,  and  is,  of  course,  giving  sat- 
isfactory service.  Steel  is  eminently  fit- 
ted for  street  railway  car  construction 
for  it  combines  lightness  with  strength 
and  is  certain  to  be  more  durable  than 
wood. 

Steam  railroad  companies  were  very 
backward  in  trying  steel  cars,  but  the 
tendency  now  moves  very  strongly  in 
that  direction  and  the  time  seems  ap- 
proaching when  wooden  rolling  equip- 
ment will  be  a  thing  of  the  past. 
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General  Correspondence. 


Trains   Order   Cabinet. 

Editor: 

1  licrcwith  soiul  you  a  copy  <<{  a  pat- 
ent I  have  recently  taken  nut,  which  I 
think  you  will  readily  understand.  I 
have  had  one  of  these  cabinets  installed 
in  one  of  our  offices  on  the  road  for  a 
month,  and  it  meets  the  high  approval 
of  the  officials  and  operators  that  have 
to  work  them.  In  my  service  with  the 
Southern  Railway  Company  I  have  been 
in  one  head-on  collision  and  observed 
several  others,  which  my  invention  is 
supposed  to  prevent.  I  intend  for  my  de- 
vice to  cause  the  operator  to  handle  his 
semaphore  signals  properly,  and  before 
he  can  pull  the  signal  to  bring  before  him 
any  orders  that  he  may  have  to  deliver. 
I  also  have  midway  of  each  lever  a  mes- 
sage hook  for  plain  messages.  I  have 
made  some  minor  changes  from  the  pres- 
ent drawing,  but  not  worth  while  to  go 
into  detail  about.  I  will  also  mention 
some  colored  features  that  don't  show 
in  the  drawing.  For  instance,  the  clips 
are  all  painted  black  and  behind  the  clip 
on  the  door  will  be  painted  red  with  a 
white  dot  one  inch  in  diameter.  I 
use  the  coloring  to  attract  the  vision,  as, 
you  understand,  the  clips  on  the  doors 
are  merely  to  be  used  as  files  for  train 
orders  to  be  delivered  to  previous  trains. 

I  have  been  working  and  studying  this 
device  for  the  past  eighteen  months.  I 
have  changed  and  rechanged  every  part 
from  my  first  idea.  I  don't  think  a  sim- 
pler device  can  be  made  to  serve  the 
purpose  I  intend  it  for — that  is,  to  keep 
constantly  in  the  operator's  mind  the  po- 
sition of  the  signal  and  to  bring  before 
his  observation  any  order  he  may  have 
for  a  train  before  he  can  pull  the  signal. 
I  also  have  a  means  of  locking  the  lever 
with  a  peg  put  in  a  hole  in  lever.  If 
so  desired,  above  each  door  will  be 
stenciled,  and  on  each  clip.  North, 
South,  East  or  West,  odd  or  even  num- 
bers, as  the  case  may  be;  you  can't  con- 
fuse the  clips,  as  they  are  not  inter 
changeable. 

This  is  my  view  about  my  in- 
vention: It  is  a  common  thing 
througliput  the  country  for  operators  to 
let  trains  get  by  them  or  fail  to 
deliver  an  order.  As  you  know 
very  well,  handling  trains  and  train 
orders  is  the  most  responsible  part  of 
railroading,  and  there  is  a  double  check 
on  everything  but  an  operator  handling 
his  signal  right  and  delivering  train  or- 
ders. The  engineer  has  the  fireman,  con- 
ductor and  both  brakemen  to  check  him  ; 
in  transmitting  orders  there  is  the  dis- 
patcher   and    one    or    more    operators    to 


check  each  other,  but  after  he. receives 
his  order  it  is  up  I"  the  operator  alone 
Id  do  the  risi,  .iiid  .is  there  never  will 
be  any  one  jjersonally  to  check  him,  my 
device  will  come  nearer  checking  him 
than   anything    I    know   of. 

K.    M.    McCi.ESKEY. 

Louisville,  Ay. 

The  claims  made  by  Mr.  McClcskey  for 
bis  patent  are: 

I.  .X  train-order  cabinet,  having  a 
hinged  door,  plates,  means  for  attaching 
papers  loosely  to  said  plates,  and  means 
for  attaching  said  plates  removably  to 
the   inner   side   of  said   door,   and   levers 


hinged  door,  holes  in  the  inner  side 
thereof,  plates  having  pins  fitting  in  said 
boles  and  bearing  clamps  for  papers, 
and  levers  within  said  cabinet,  which, 
when  horizontal,  extend  beyond  the 
doorway  of  the  cabinet,  substantially  as 
described. 

4  In  train-order  cabinets,  the  com- 
bmation  of  a  hinged  door,  adapted  to 
hold  despatches,  and  levers  within  said 
cabinet,  which,  when  horizontal,  extent 
beyond  the  doorway,  substantially  as  de- 
scribed. 

5.  In  train-order  cabinets,  the  com- 
bination   of    two    hinged     doors,     each 
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TRAIN-ORDER    CABINET. 


within  the  cabinet  adapted  to  hold  the 
ends  of  semaphore  cords,  and  which, 
when  horizontal,  extend  beyond  the 
doorway  of  the  cabinet,  substantially  as 
described. 

2.  A  train-order  cabinet  having  two 
hinged  doors,  plates,  means  for  attach- 
ing papers  to  the  plates,  and  means  for 
attaching  the  plates  to  the  inner  sides 
of  said  doors,  and  levers  within  the  cab- 
inets adapted  to  hold  the  ends  of  sema- 
phore cords,  and  which,  when  horizontal, 
extend  beyond  the  doorway  of  the  cab- 
inet, substantially  as  described. 

3.  A     train-order     cabinet,     having     a 


adapted  to  hold  despatches  regarding 
trains  in  only  one  direction,  and  two 
levers  within  the  cabinet,  which,  when 
horizontal,  extend  beyond  the  doorway 
of  the  cabinet,  substantially  as  described. 

6.  A  train-order  cabinet,  having  two 
hinged  doors,  plates,  each  of  which  is 
adapted  to  be  attached  to  the  inner  side 
of  only  one  of  the  doors,  paper-clasps 
on  said  plates,  and  levers  within  said 
cabinet,  which,  when  extended  hori- 
zontally, project  beyond  the  doorway  of 
the  cabinet,  substantially  as  described. 

[We  think  that  the  general  introduc- 
tion of  this  cabinet   would    be    a    good 
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check  on  the  telegraph  operator,  and, 
therefore,  it  would  prevent  accidents. 
That  ought  to  recommend  it  to  the  fa- 
vorable attention  of  railroad  managers. 
—Ed.] 

Starting     Power    of     Locomotive    and 
Electric  Motor. 

As  a  reader  of  your  valuable  and  in- 
terestingjournal,  it  would  please  me  very 
much  if  you  would  kindly  answer  the 
following  questions  in  regard  to  the  re- 
cent speed  trials  on  the  New  York  Cen- 
tral Railroad,  of  trains  driven  by  steam 
and  electricity,  respectively. 

The  trials  showed  that  the  accelera- 
tion of  speed  in  the  steam  locomotive 
was  much  slower  than  in  the  one  driven 
by  electricity. 

Why  cannot  the  steam  locomotive  at- 
tain  its  maximum   speed   more   quickly? 

Is  the  steam  unable  to  enter  the  cyl- 
inders fast  enough,  and  are  the  port 
holes  too  small  perhaps  to  allow  it  to 
enter  in   sufficient  volume? 

At  these  trials  it  was  also  noticed  that 
the  tractive  effort  of  the  steam  loco- 
motive sank  very  rapidly  with  only  a 
comparatively   slight   increase   of   speed. 

Does  the  back  pressure  in  the  cylin- 
ders perhaps  retard  the  forward  motion 
of  the  engine,  and  does  the  motion  of 
the  reciprocating  parts  of  the  steam  en- 
gine act  like  a  brake  when  the  locomo- 
tive is  running  at  high  speed? 

Now,  that  electricians  predict  the  sub- 
stitution of  electricity  for  steam  on  all 
railroads  in  the  near  future,  the  ques- 
tion naturally  arises,  whether  or  not  a 
steam  locomotive  could  be  constructed 
that  would  be  able  to  compete  success- 
fully with  its  electric  rival. 

Fred  F.  Kirpal. 

Brooklyn,  N.  Y. 

[A. — Owing  to  various  circumstances, 
it  is  practicable  to  concentrate  greater 
starting  power  in  an  electric  motor  than 
in  a  steam  locomotive.  We  do  not  be- 
lieve that  the  steam  locomotive  is  sus- 
ceptible of  improvement  that  would 
greatly  increase  its  starting  power. — 
Ed.]  

Broken  Reach  Rod  No  Brake. 

Editor: 

I  note  that  in  reply  to  a  question  in 
the  issue  for  June,  asking  what  to  do  to 
stop  an  engine  descending  a  mountain 
grade  without  brake  and  with  a  broken 
reach  rod,  you  say  that  if  not  possible 
to  fish  up  the  eccentric,  or  tighten  one 
side  •f  stuffing  box  gland,  it  would  be 
impossible  to  do  anything  to  stop.  Al- 
low me  to  suggest  that  a  better  way  than 
either  one  mentioned  would  be  for  both 
engineer  and  fireman  to  go  out  on  run- 
ning board,  one  man  to  hold  and  steady 
the  other,  while  he  endeavored  to  break 
connections  between  valve  rod  and  stem, 
drive   up   the   key   on   same   if   possible. 


If  not,  a  few  well  directed  blows  should 
break  the  joint.  This  done,  the  valve 
would  probably  stop  on  one  end  of  chest. 
If  not,  you  could  drive  it  over  by  strik- 
ing on  end  of  stem.  When  you  have 
valve  in  position  to  cover  port  on  one 
end,  go  back  and  open  throttle.  When 
open  long  enough  to  fill  cylinder  with 
full  pressure,  shut  off.  Now  the  com- 
pression of  the  confined  steam  between 
piston  and  cylinder  head  would  hold  her 
down.  When  speed  was  reduced  enough 
open  cylinder  cock  and  release  steam. 
Repeat  when  necessary,  to  control  speed 
or  stop. 

When  foot  of  grade  was  reached  you 
could  stop  and  connect  valve  rod  and 
stem  if  same  was  not  bent  or  broken, 
or  block  valve  on  posts  on  disabled  side 
and  go  in  on  one  side. 

As  you  say,  this  is  in  one  sense  a 
catch  question,  and  there  is  not  prob- 
ably one  chance  in  thousands  of  its  ever 
occurring,  but  if  it  should,  and  on  a 
long  grade,  this  would  be,  I  think,  the 
best  way  to  do.  A.  C.  E. 


Gld-Time  Railroad  Reminiscences. 

BY   J.    S.    KIDDER. 

Editor: 

It  is  generally  understood  that  the 
proper  thing  for  one  to  do  is  to  mind 
his  own  business,  and  while  as  a  very 
general  proposition  this  is  unquestion- 
ably the  proper  practice  to  pursue  in 
my  experience  as  a  locomotive  engi- 
neer, on  divers  occasions,  it  has  been 
strongly  impressed  upon  me  that  there 
are  times  when  by  minding  the  other 
fellow's  business  serious  trouble  was 
averted  in  the  way  of  what  promised 
very  disastrous  wrecks  in  which  my 
personal  safety  would  have  been  jeop- 
ardized as  well. 

Again,  I  have  little  faith  in  the  oft-re- 
peated assertion  that  the  engineer  has 
constantly  in  mind  the  safety  of  the 
lives  and  property  under  his  charge, 
but  rather  that  he  is  looking  after  his 
own  personal  safety,  .ind  so  long  as  he 
uses  every  possible  precaution  in  so  do- 
ing it  quite  naturally  follows  that  he  is 
protecting  everything  connected  with 
Iiis  train. 

To  be  sure  the  newspapers  frequently 
laud  the  brave  engineer  who  sticks  to 
his  post  when  unavoidable  accident  is 
impending,  gallantly  losing  his  life  in 
an  endeavor  to  protect  the  passengers 
and  all  that  sort  of  thing,  but  that  isn't 
what  the  engineer  does  at  all.  When 
he  has  utilized  all  the  appliances  at 
hand  to  stop  his  train  his  presence  then 
ceases  as  a  safety  factor  and  the  "hero" 
who  stays  with  his  engine  either  fails 
to  have  the  opportunity  or  time  to 
look  out  for  himself  or  in  the  excite- 
ment of  the  moment  loses  control  of 
his   thinking  faculties. 

My    acquaintance    among    engineers 


has  been  quite  an  extended  one,  but  I 
have  never  met  any  of  these  heroic  in- 
dividuals who  would  not  much  prefer 
to  be  a  live  jumper  rather  than  remain 
on  his  engine  and  be  picked  up  from 
among  the  debris  the  remnant  of  an 
alleged  dead  hero. 

I  am  led  to  these  conclusions  from 
a  couple  of  incidents,  when  I  took  it 
upon  myself  to  mind  the  other  fellow's 
business,  the  results  of  which  were  so 
satisfactory  that  they  no  doubt  con- 
tributed very  largely  to  my  now  being 
on  this  mundane  sphere  and  ability  to 
contribute  to  Railway  and  Locomotive 
Engineering. 

On  the  Iowa  division  of  the  C,  B.  & 
Q.  R.  R.  we  were  going  west  one  morn- 
ing about  three  o'clock,  an  hour  when 
the  engineer  usually  takes  advantage  of 
a  side  track  delay  to  indulge  in  an  im- 
promptu nap.  Upon  reaching  Rome 
we  received  orders  to  meet  three  ex- 
tras east  at  Glendale  and  to  give  them 
a  clear  main  track. 

Barnum's  circus  had  exhibited  at 
Fairfield  the  day  before  and  we  had 
been  advised  that  the  three  sections 
were  composed  of  this  circus  aggrega- 
tion. Arriving  at  Glendale  we  headed 
into  the  siding,  pulled  up  to  the  west 
switch  and  upon  stopping  I  went  to  the 
front  of  the  engine  to  cover  the  head- 
light. As  I  did  so  I  noticed  the  head 
brakeman  go  to  the  main  track  switch 
which,  by  the  way,  was  unprovided 
with  a  switch  lamp,  open  it,  then  pick- 
ing up  his  Jantern  saunter  off  down  the 
track  to  the  station,  perhaps  a  dozen 
car  lengths,  to  the  rear  of  the  engine. 
As  he  disappeared  in  the  building  I 
went  to  the  open  switch  and  seated  my- 
self, waiting  for  further  developments, 
as  I  was  quite  interested  to  see  whether 
this  brakeman,  quite  long  in  the  serv- 
ice, would  discover  his  error  and  take 
measures  to  correct  it.  Some  twenty 
minutes  passed  when  the  station 
whistle  of  the  first  extra  sounded  as 
the  engine  rounded  the  curve  a  half 
mile  or  so  west  of  the  depot,  and  a 
moment  later  the  headlight  illumined 
the  tangent  which  extended  east  and 
beyond  the  station. 

The  engine  had  hardly  entered  the 
straight  track  when  from  the  station 
platform  a  "highball"  signal  was  given 
to  which  the  engineer  responded,  and 
immediately  following  the  rockets,  be- 
gan ascending  from  the  smokestack  in 
profusion,  I,  meantime,  closing  the 
switch,  and  a  minute  later  the  train 
thundered  past  the  switch  as  a  speed  of 
thirty  or  more  miles  per  hour.  With 
liberal  spacing  the  other  extras  came 
and  went,  and  when  the  last  one  cleared 
we  pulled  out,  the  brakeman  again 
opened  the  switch  and  as  the  engine 
passed  him  he  swung  gracefully  onto 
the  tender  step  then  into  the  gangway 
where  he  stood  watching  for  a  signal 
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ahead    from    tlie    rear   brakeman,    after 
closing  llie  ^switch. 

Prc-liiiiiiiancs  being  concluded,  I 
opened  the  throttle  as  the  brakeman 
took  his  accustomed  place  on  the  front 
end  of  the  iireman's  seat  box,  then 
turning  to  him  I  said,  "what  did  you 
do  after  we  stopped  in  the  siding,"  and 
to  which  he  replied,  after  looking  at 
me  several  moments  in  surprise, 
"blankcty  blank  I  opened  that  switch 
on  the  main   line." 

Did  that  brakeman  get  reported  and 
suspended?  Not  by  any  means,  for  the 
object  lesson  was  of  more  value  to  him 
and  the  railroad  company  than  a  half 
dozen  suspensions  or  a  whole  row  of 
demerit  marks. 

That  he  possessed  the  attributes  es- 
sential to  the  making  of  a  good  rail- 
road man  is  evidenced  from  his  long 
and  successful  career  as  conductor  up 
to  the  present  time  and  on  the  same 
road  that  he  inadvertently  flipped  the 
main  line  switch. 

Your  readers  may  imagine  from  what 
was  said  in  the  introduction  of  this  ar- 
ticle that  I  am  scheduled  to  say  some- 
thing about  having  had  an  opportunity 
to  be  a  "hero,"  but  while  the  opportun- 
ity for  such  would  have  been  most 
promising  had  I  not  used  what  might 
perhaps  be  called  a  little  good  judg- 
ment, as  it  was,  the  chance  for  heroism 
failed  to  materialize. 

I    was    westbound    with    the    Kansas 
City  E.xpress,  No.  S,  a  night  run  leav- 
ing   Burlington    some    thirty-five    min- 
utes behind  time.     This  was  an  express 
(?)   train  stopping  at  all   stations,  but 
to  maintain  the  time  card  demands  re- 
quired a  pretty  lively  gait  between  the 
frequent  stopping  points.    At  New  Lon- 
don, 19  miles  from  Burlington,  was  the 
regular    meeting    point      with      freight 
train  No.  16,  which  usually  runs  in  two 
or  three  sections,  while  at  Mt.  Pleasant, 
nine  miles  beyond,  we  were  scheduled 
to  meet  No.  4,  an  eastbound  train  hav- 
ing the  right  of  road  over  us.    Arriving 
at  New  London  we  found  that  No.  16 
had  not  reached  that  point,  and  as  we 
could  make  no  further  progress  against 
the   opposing  passenger  train,  we  took 
the  passing  track,  and  very  shortly  af- 
ter  that   train   arrived.     We   were    still 
considerably  late  as  we  pulled  out  from 
New  London  and  I  anticipated  a  quick 
run   to   Mt.   Pleasant,   the   track   being 
especially   favorable    for   fast   time.      A 
half  mile  west  of  the  station  the  crest 
of  a  hill  was  passed,  then  came  a  down 
grade  a  mile  or  more  in  length  from  the 
foot    of   which    to     Mt.     Pleasant     was 
straight   track  across   the   prairie,   hav- 
ing a  gradual  decline  with  three  unim- 
portant  dips.     Descending    the    grade, 
the  24s  was   soon  putting  in   her  best 
turns  and  a  few  minutes  later  was  near- 
ing   "lunatic    switch."    This    switch   was 
'    located  in  the  neighborhood  of  a  mile 


cast  of  Mt.  Pleasant  station,  its  name 
being  derived  from  an  insane  asylum 
hard  by,  the  siding  being  used  as  a 
supply   track   for   the   institution. 

This  was  my  usual  landmark  for 
shutting  off  steam  and  whistling  for 
the  station,  but  as  I  did  this  I  observed 
the  absence  of  a  switchlight  in  the  yard 
ahead  and  from  my  familiarity  with  the 
location  of  these  lights  it  was  noticed 
that  the  one  at  the  east  end  of  the 
south-passing  track  was  not  lighted,  in 
which  track  stood  the  freight  train  we 
should   have  met   at   New   London. 

My  first  impulse  was  that  the  high 
wind  then  prevailing  was  responsible 
for  the  absence  of  the  light;  the  next, 
that  freight  business  at  the  time  was 
exceedingly  heavy,  which  involved  the 
employment  of  many  green  head  brake- 
men,  and  instantly   following  these   re- 


ably  safe  to  affirm  that  the  papers  next 
morning  would  have  had  no  engineer 
hero  to  write  up  in  connection  with  the 
disaster  which  would  inevitably  have 
taken   place. 

Subsequent  events  proved  that  both 
of  my  surmises  were  correct,  for  an  in- 
vestigation developed  the  fact  that  the 
green  brakeman  was  responsible  for 
the  trap  which  had  been  set  for  us. 
The  sixteens  being  late  were  compelled 
to  take  the  side  track  for  No.  4  to  pass 
and  being  trains  of  an  inferior  class 
could  not  proceed  unt''  our  arrival. 

This  being  the  case,  the  engine  and 
train  men  had  taken  advantage  of  the 
delay  to  visit  the  lunch  room  across 
the  main  track  from  the  station  and 
regale  themselves  with  Wilder's  hot, 
choice  viands. 

Following    the    departure    of    No.    4, 


AN     ICXCURSION     TRAIN     DRAWN     BY     FOUR     FELL     ENGINES    ON     THE     RIMUTAKA 

INCLINE.     GRADE,     1     IN     15;     WEIGHT     OF    TRAIN,     174    TONS; 

LENGTH     OF    TRAIN,     (148    FEET. 

—From  Cassier's  Magazine.'^ 


flections  I  applied  the  brakes.  Soon 
after  the  headlight  brought  to  view  the 
dash  on  the  switch  target,  which  de- 
noted that  the  switch  was  wrong,  upon 
which  I  reversed,  the  steam  cylinders 
w-ere  used  for  driver  brakes  in  those 
days,  and  started  a  liberal  supply  of 
sand  on  the  rails. 

We  made  a  very  creditable  stop,  the 
engine  heading  into  the  side  track, 
stopping  with  a  space  of  about  20  feet 
between  the  pilot  of  John  Otton's  en- 
gine, the  44,  and  the  245. 

As  it  was  near  this  passing  track 
switch  that  I  usually  began  applying 
the  brakes  to  make  the  station  stop,  it 
leaves  it  somewhat  problematical  had  I 
closely  approached  the  switch  before 
brake   application  where  I   would   have 


the  brakeman,  whose  knowledge  of 
time  card  rules  was  extremely  limited, 
preliminary  instruction  and  examina- 
tion of  new  employees  not  being  in 
vogue  then  as  now,  had  followed  the 
train  to  the  switch,  the  light  of  which 
had  been  extinguished  by  the  wind, 
opened  it,  then  after  waiting  a  time 
and  seeing  no  signs  that  his  train  was 
to  follow  the  departed  one  had  re- 
turned to  the  lunch  room,  thoughtless- 
ly neglecting  to  close  the  switch. 

Now  as  to  the  moral  to  be  drawn 
from  these  reminiscences.  The  writer 
believes  that  when  the  other  fellow's 
business  does  not  concern  him  he 
should  in  no  wise  mix  up  in  it,  but,  as 
in  the  operation  of  railroad  trains,  a 
little   neglect  or  carelessness     on     the 


been     shortly     after     discovering     the     part  of  another  employee  may  jeopardize 
switch  was  open,  though  it  is  reason-     one's  safety  or  the  company's  property. 
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for  which  he  is  responsible,  it  would 
then  seem  to  become  a  duty  and  quite 
in  line  with  propriety  to  take  the  safe 
side,  particularly  •"  t'le  case  of  an  un- 
certainty, and  mind  the  other  fellow's 
business. 

Roundhouse    Repairman. 

Editor: 

We  hear  a  great  deal  said  about 
roundhouse  repairs  nowadays,  and  of 
the  proper  facilities  for  carrying  them 
out;  but  in  the  agitation  favoring  per- 
fected machinery  for  roundhouse  work 
a  very  important  factor  is  generally 
left  out,  and  that  is  the  man  behind  the 
machine,  also  the  person  supervising 
that  man.  Good  facilities  are  all  right, 
but  a  bright,  wideawake  machinist  is  of 
greater  importance  even  than  tools. 
The  efficient  men  look  ahead  and  an- 
ticipate possible  emergencies  that  pop 
up  unexpectedly.  The  look-ahead  man 
will  keep  on  hand  all  the  parts  iiiost 
likely  to  be  needed  for  running  repairs. 
Eccentric  straps  can  be  kept  in  stock 
ready  for  boring,  crank  pins  can  be  kept 
ready  for  fitting,  and  duplicates  of 
every  piece  likely  to  break  ought  to  be 
kept  ready  to  apply  with  the  least  pos- 
sible fitting.  Yet  how  often  do  we  find 
engines  kept  in  for  days,  waiting  for 
parts  to  be  sent  from  headquarters  that 
ought  always  to  be  on  hand  ready. 

I  have  seen  a  great  deal  of  fool  man- 
agement of  roundhouses  in  my  time 
that  was  very  costly  to  the  company 
paying  for  the  wrong  man.  This  kind 
of  thing  generally  happens  through 
favoritism  in  selection  of  the  foreman. 
Many  incompetents  have  been  pushed 
into  that  position  merely  because  they 
were  friends  of  the  Old  Man,  and  no 
position  could  be  chosen  where  a  fav- 
orite or  a  relative  could  do  more  all- 
round  harm.  M.xchinist. 
San  Francisco,  Cat. 


Pneumatic  Hammer. 

When  workmen  arc  of  an  ingenious 
turn  and  are  anxious  to  facilitate  their 
output,  there  will  always  be  found  engi- 
neering men  producing  the  sort  of  home- 
made appliances  for  which  American 
railroad  shops  are  noted.  The  pneumatic 
hammer  illustrated  in  the  annexed  en- 
graving is  a  good  illustration  of  this 
tendency,  and  was  got  out  by  W.  J.  Shea, 
master  blacksmith  of  the  Illinois  Cen- 
tral Railroad,  at  McComb,  Miss. 

The  haniincr  was  made  from  an  8-in. 
W.  A.  B.  cylinder,  cast  iron  block  for  the 
anvil,  and  the  upright  frame  is  an  old 
mortising  machine  which  had  been 
scrapped  from  the  car  sliops.  The  hani- 
nicr  is  operated  by  a  foot  treadle  con- 
nected with  the  three-way  valve  on  top 
of  the  cylinder  by  a  rod  which  leaves 
both  hands  of  the  operator  free  to  handle 
his  work,  as  shown  in  the  engraving. 
The  hammer  takes  air  on  top  of  piston 


fourteen   stalls   at   Kent,   Ohio,   and   one 
with  six  stalls  at   Bradford,   Pa. 


Improving   Railroad   Methods. 

The  Long  Island  Railroad,  one  of  the 
proprietary  lines  of  the  Pennsylvania 
System,  is  becoming  a  leader  in,  ad- 
vanced methods  of  railroad  operating. 

In  connection  with  the  telephone  ser- 
vice the  railroad  will  introduce  a  novel 
method  of  road  inspection  by  emergency 
crews  of  four  men,  who  will  constant- 
ly patrol  the  road  in  gasoline  motor  cars 
running  on  the  tracks.  When  the  elec- 
trical road  opens  there  will  be  two  of 
these  crews,  one  stationed  at  Long  Isl- 
and City  and  one  at  Woodhaven  Junc- 
tion. When  out  on  the  road  the  crews 
will  keep  in  touch  with  headquarters  by 
telephone,  and  can  always  be  summoned 
for  emergency  work.  In  particular  they 
will  look  after  the  transmission  lines. 

The  automobiles  can  bowl  along  at 
thirty  miles  an  hour.  They  weigh  75° 
lbs.,  and  will  carry  complete  kits  of  nec- 
essary tools. 


The  American  Locomotive  Company 
have  made  arrangements  to  go  into  the 
manufacture  of  the  Berliet  automobile 
on  an  extensive  scale.  Part  of  the  loco- 
motive works  at  Providence.  R.  I.,  will 
be  devoted  to  the  automobile  business, 
and  some  extensions  will  be  made  to 
provide  the  rctpiired  facilities.  The  com- 
pany are  proposing  at  first  building  two 
sizes  of  automobiles,  one  25  h.p.,  the 
other  40  h.p..  but  they  expect  to  go  large- 
ly into  the  niamifacture  of  heavy  motors 
for  truck  purposes.  The  Berliet  auto- 
mobile is  well-known  on  the  continent 
of  Europe,  and  has  an  excellent  reputa- 
tion for  durability  and  reliability.  We 
understand  that  automobiles  for  light 
steam  railroad  service  will  also  be  built 
as  demand  for  such  motors  arises. 


H<)ME-M.\I)E    PNKVMATIC    HAMMER. 

only,  and  is  puslicd  up  again  by  coil 
spring,  same  as  used  in  W.  A.  B.  cylin- 
ders. The  piston  is  three  inches  in  di- 
ameter and  has  a  steel  die  keyed  on  for 
the  striking  part.  The  frame  could  be 
made  of  old  channel  irons  or  even  a 
wooden  post  would  do. 


In  order  to  acommodate  the  new  and 
heavier  locomotives  to  be  used,  all  the 
Erie  Railroad  roundhouses  are  to  be 
enlarged  so  as  to  give  a  uniform  depth 
to  the  "stalls"  of  ninety-five  feet,  an 
average  increase  in  depth  of  about  ten 
feet.  The  new  tiirntables  to  be  installed 
at  each  roundhouse  will  be  eighty  feet 
in  length,  this  enlargement  being  made 
necessary  also  by  the  increased  size  of 
the  locomotives.  New  roundhouses  of 
ten  stalls  each  are  to  be  built  at  Ham- 
mond, Ind.,  and  Marion,  Ohio,  one  of 
fifteen    stalls    at    Port    Jervis.    one    with 


The  Baltimore  &  Ohio  Railroad  has 
established  a  test  bureau,  where  all  work 
of  this  character  will  be  concentrated  in 
the  future.  Mr.  J.  R.  Onderdonk  has 
been  appointed  engineer  of  tests,  in 
charge  of  the  bureau,  with  headquarters 
at  Baltimore,  reporting  direct  to  the 
general  manager.  To  this  bureau  will 
be  sulmiitted  for  analysis,  inspection  and 
test  all  equipment,  materials  and  appli- 
ances bought  under  specification,  and  all 
experiments  of  equipment,  material  and 
appliances  \?ill  be  made  under  the  direc- 
tion of  the  engineer  of  tests. 


A  college  professor,  fond  of  statistics, 
has  been  counting  up  the  number  of 
college  men  whose  names  are  recorded 
ill  .■\merican  biographical  cyclopedias, 
and  finds  that  the  proportion  is  57  per 
cent.  Hence  he  reasons  that  the  college 
course  is  a  certain  means  of  gaining  suc- 
cess  in   business. 


The  .-American  Steel  Foundries  has  re- 
ceived an  order  from  the  Atlantic 
Coast  Line  for  i.ooo  cast  steel  body 
bolsters  for  30-ton  box  cars  to  be  built 
at  the  shops  of  the  South  Atlantic  Car 
&  Manufacturing  Company,  at  Waycross. 
Ga.,  and  2,000  cast  steel  body  bolsters 
for  the  same  class  and  capacity  cars  to 
be  built  by  the  Western  Steel  Car  & 
Foundry  Company,  at  their  Anniston 
plant.  

S.  S.  Blevins.  a  machinist  in  the  San- 
ta Fe  shops,  in  Ottawa,  Kan.,  has  in- 
vented a  rotary  engine  which  is  said 
by  engineers  to  be  exceptional  in  its  sim- 
plicity. The  new  engine  has  been  suc- 
cessfully operated  in  the  Santa  Fe  shops, 
and  as  a  further  test  is  now  used  to  op- 
erate part  of  the  machinery  in  the  base- 
ment of  the  Portsmouth  building  in  Kan- 
sas Citv.  Kan. 
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Compound  2-8-0  for  the  Soo  Line. 

The  Minncapcilis,  St.  I'aiil  St  Sault 
Stc.  Marie  Railway,  commonly  called  the 
Soo  Line,  has  recently  purchased  some 
heavy  2-8-0  compounds  from  the  Ameri- 
can Locomotive  Company.  .-Mthough 
the  engines  were  huilt  at  Schenectady 
shops  of  the  locomotive  company,  the 
design  is  to  be  attributed  to  Mr.  T.  A. 
Foque,  nicchanioal  superintendent  nf  the 
road. 

The  engines  are  ecpiippcd  with  the 
Cole  superheater,  which  is  placed  in  the 
smoke  box.  The  cylinders  are  2,?  and 
,?5  X  34  ins.  'Jhc  driving  wheels  are  6.? 
ins.  in  diameter  and  all  are  flanged.  The 
tractive  power  of  this  engine  is  about 
37,300  lbs.,  and  the  factor  of  adhesion  is 
4.51.  In  these  engines  the  high  pressure 
cylinder  has  a  piston  valve,  and  the 
low  pressure  has  an  ordinary  bal- 
anced slide  valve,  as  shown  in  our  illus- 
tration. The  valves  are  operated  by  in- 
direct motion.    The  connecting  rod  is  of 


bo.x     heat     nitii     the     superheater.      The 
other  tubes  are  2  ins.  in  diameter. 

The  U-shaped  tank  is  carried  on  10  in. 
steel  channel  frames  and  the  trucks  are 
of  the  regular  arch  bar  type,  with  ellipti- 
cal springs.  The  tender  can  carry  6,000 
gallons  of  water  and  10  tons  of  coal. 

The  whole  machine  is  symmetrical  in 
design,  and  the  lines  arc  pleasing  to  the 
eye.  Extension  piston  rods  or  tail  rods 
liave  been  used  with  closed  casing  over 
llieni,  and  lubrication  has  been  provided 
for  by  leading  a  pipe  from  the  sight  feed 
lubricator.  The  heating  surface  in  the 
Cole  superheater  is  261.4  sq.  ft.  A  few 
of  the  leading  dimensions  arc  as  follows: 
Weight— On  drivers,  172,000  lbs.;  truck,  29,.soo  lbs.: 

total,  20i,,soo  ll>s. 
Wheel  Base— Driving,  17   ft.;    total  engine,  2s  ft. 

II  ins.;  total  engine  and  tender.  5.S  ft.  io!4  ins. 
Driving  Journals,  9'^  and  9x12  ins. 
Engine  Truck  Journals.  6xioins. 
Fire  Box,  length  and  width.  96^^x70^  ins. 
Tubes — Number  of  and  diameter,  224-2  ins.,  40- 3^ 

ins.;  thickness,   No.   11.   No    8  gauge;  length, 

all  iyg  ins. 


the  Chief  Justice  of  the  Supreme  Court 
nor  the  President  of  the  Senate,  nor  the 
Speaker  of  the  House  does  what  Presi- 
dent Roosevelt  does  at  the  close  of  a 
lailway  journey.  The  habit  is  novel,  as 
I  learn,  among  I-'edcral  officials,  and  pe- 
culiar to  the  President  now  in  office. 
Why  docs  he  do  it?  He  seems  to  have 
invented   the   innovation. 

"One  person  of  whom  I  inejuired 
thought  the  President  wished  to  express 
his  gratification  because  of  a  safe  trans- 
portation without  having  been  required 
to  purchase  a  ticket,  but  such  thanks,  it 
seems  to  me,  would  be  more  naturally 
sent  to  the  president  of  the  company.  If 
the  handshaking  is  proper  in  order  to 
show  gratitude  for  safety,  then  all  pas- 
sengers should  press  upon  the  locomo- 
tive cab  at  the  journey's  end 

"C.\N  You  Explain?" 

The  editor  of  the  Sun  did  not  at- 
tempt to  explain,  but  we  will.  The  Pres- 
ident  likes   to    shake    hands    with   engi- 


HEAVY     CONSOLIDATION     ENGINE     FOR     THE     SOO     LINE. 
T.  A,  Foque,  Mechanical  Superintendent 


American  Locomotive  Company,  Builders. 


the  usual  I-beam  section,  aiul  is  12  ft.  4 
ins.  long.  Its  length  naturally  tends  to 
reduce  the  eflfect  of  its  angularity.  It 
will  be  noticed  in  the  illustration  that 
the  reach  rod  is  made  of  wrought  iron 
pipe  with  suitable  fork  ends. 

The  boiler  is  the  usual  extension 
wagon  top  type.  It  is  66  ins.  inside 
diameter  at  the  front  end,  and  the  taper 
course,  by  a  long  easy  slope,  brings  the 
waist  measure  of  the  third  course  up 
to  76  ins.  outside  diameter.  The  tire  box 
extends  beyond  the  frames,  and  has  a 
grate  area  of  46.8  sq.  ft.  The  total  heat- 
ing surface  is  2,565^4  sq.  ft.,  of  which 
the  fire  box  sheets  contribute  158  sq.  ft. 
The  steam  pressure  carried  is  210  lbs. 
per  sq.  in.  There  are  two  sizes  of  tubes 
in  this  boiler,  40  in  the  upper  center  are 
3'j    ins.    diameter,   and   these   pour   fire 


The    President's    Handshake    to    Engi- 
neer and  Fireman. 

When  any  person  in  or  about  New 
York  is  afflicted  badly  with  mental 
dyspepsia  his  discontent  very  frequent- 
ly finds  expression  in  a  letter  to  the  Sun. 
Here  is  one  of  the  latest  emanations 
of  that  character: 

"Can  you  tell  me  of  the  motive  and 
reason  why  President  Roosevelt,  at  the 
end  of  a  railway  journey  walks  forward 
to  the  locomotive,  no  matter  how  long 
the  train,  and  shakes  hands  with  the 
engineer  and  fireman?  I  have  asked  in 
vain   for   a   satisfactory   answer. 

"As  governor  of  New  York  it  was  not 
his  habit,  when  using  the  railways  in  the 
State,  as  I  am  told,  nor  has  any  Presi- 
dent before  Roosevelt  ever  practiced 
such    locomotive    handshaking.      Neither 


neers  and  firemen  because  he  regards 
them  as  a  very  manly  class  doing  re- 
sponsible work  faithfully,  and,  there- 
fore, deserving  of  all  recognition  of 
travelers  whose  safety  has  been  cared  for 
by  the  men  on  the  front  of  the  train. 


Orders  have  been  received  by  the 
Westinghouse  Air  Brake  Company  for 
the  equipments  of  friction  draft  gear  for 
150.000  cars  on  the  Chicago  &  Alton 
Railroad,  Baltimore  &  Ohio.  Bessemer 
&  Lake  Erie.  Chicago,  Burlington  & 
Quincy,  Lake  Shore  &  Michigan  South- 
ern, Mexico  Central,  Lehigh  Valley, 
Pennsylvania  Company,  Philadelphia  & 
Reading.  West  Side  Belt.  Duluth,  Mes- 
aba  &  Northern,  Duluth  &  Iron  Range, 
Northern  Pacific,  Butte,  Anaconda  & 
Pacific  and  Missouri  Pacific. 
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Trifling  With  a  Dangerous  Power. 

The  agitation  going  on  among  politi- 
cians in  favor  of  the  government  e.xer- 
cising  closer  control  over  railroad  op- 
erating and  railroad  rates,  finds  no  re- 
sponse among  the  army  of  railroad  em- 
ployees who  depend  upon  the  prosperity 
of  railroads  for  regularity  of  employment 
and  certainty  of  monthly  visits  from  the 
pay  car.  Railroad  people  are  seldom 
active  politicians  and  for  a  long  time 
they  endure  with  calm  fortitude 
vague  abuse  of  their  employers  and  even 
of  themselves,  but  when  there  is  danger 
of  real  blows  being  struck  the  railroad 
men  don  their  fighting  armor  and 
struggle  manfully  in  defence  of  their 
rights,  and  of  justice  for  their  employers. 
Should  danger  arise  of  Congress  pass- 
ing laws  detrimental  to  the  just  interests 
of  railroad  men  the  leaders  will  find  a 
very  big  and  very  active  voting  popula- 
tion ready  to  throw  dangerous  ballots. 
The  absence  of  political  activity  among 
railroad  men  deceives  the  politicians  into 
the  belief  that  opposition  to  railroad  in- 
terests strikes  only  stockholders  and 
high  officials,  but  they  will  receive  a  rude 
awakening  if  they  proceed  to  pass  laws 
which  will  reduce  the  just  earnings  of 
railroads.  Between  those  directly  em- 
ployed  on  railroads   and   the   people   in 


other  occupations  that  depend  upon  rail- 
roads for  support  a  big  proportion  of  our 
population  is  dependent  upon  railroad 
prosperity  for  their  own  livelihood.  You 
may  steal  a  man's  good  name  and  he 
will  not  sufTcr  directly;  but  take  away  his 
means  of  livelihood  and  you  spread  im- 
mediate disaster  that  raises  an  instant 
tumult  of  protest. 

The  railroads  in  this  country  are  em- 
ploying more  persons  than  ever  before 
in  their  history.  According  to  statistics 
in  the  report  of  the  Interstate  Commerce 
Commission  there  were  594  railroad 
employees  for  every  hundred  miles  of 
tracks  last  year,  and  there  were  1,189,315 
employees  altogether. 

In  the  year  before  there  were  only 
1,071,169  railroad  employees,  and  the 
average  was  only  548  for  every  hundred 
miles  of  line,  so  that  independently  of 
the  increase  in  mileage  the  number  of 
workers  employed  has  increased  46  for 
each  hundred  miles  of  line. 

Since  these  statistics  were  collected 
there  has  been  a  correspondingly  large 
increase  in  the  number  of  employees,  if 
railroad  statisticians  are  to  be  believed, 
so  that  the  number  of  men  on  the  rail- 
road payroll  in  this  country  is  con- 
siderably over  a  million  and  a  quarter. 

The  good  times  and  the  extensive  im- 
provements set  on  foot  by  the  railroad 
companies  as  the  result  of  their  prosper- 
ity are  responsible  for  this  increase  in 
employment.  Eight  years  ago  the  num- 
ber of  railroad  workers  was  only  441 
for  every  hundred  miles,  so  that  should 
a  return  to  that  standard  be  possible  it 
would  mean  the  laying  off  of  312,000 
workers,  to  say  nothing  of  the  conse- 
quent reduction  in  the  wage  standards. 

If  politicians  were  wise  they  would 
ponder  seriously  over  those  figures  be- 
fore passing  laws  likely  to  injure  this 
aggregate  of  good  citizens.  When  you 
attack  a  man's  purse  you  make  a  per- 
manent enemy,  and  no  party  can  af- 
ford to  line  up  railroad  people  as  ene- 
mies. 

Current  Railroad  Accidents. 

The  reports  of  railroad  accidents  given 
by  the  Interstate  Commerce  Commission 
are  very  discouraging  to  the  friends  of 
humanity  who  expected  to  see  a  material 
reduction  of  accidents  to  trainmen  due 
to  the  general  introduction  of  safety  ap- 
pliances. The  deplorably  common  acci- 
dents that  happened  to  men  coupling 
cars  have  been  almost  entirely  stopped 
by  the  introduction  of  automatic  coup- 
lers, but  other  life  taking  accidents  keep 
on  the  increase,  especially  collisions  and 
derailments.  This  may  be  accounted  for 
in  the  increased  speed  of  trains  and  to 
careless  habits  of  those  responsible  for 
the  movement  of  trains.  A  very  seri- 
ous cause  of  fatalities  to  trainmen  is  due 
to  falling  ofif  trains.  In  this  connection 
we  believe  that  many  men  are  killed  or 


injured  through  the  severe  shocks 
caused  by  accidental  application  of 
brakes  which  frequently  causes  the  col- 
lapse of  weak  cars.  An  old  dilapidated 
car  run  between  heavily  loaded  steel  cars 
is  a  serious  source  of  danger,  and  it 
would  be  a  good  practice  for  railroad 
companies  to  keep  the  fragile  cars  and 
the  battering  ram  type  separate  as  far  as 
possible. 

The  practice  of  using  only  a  few  cars 
equipped  with  air  brakes  to  control 
heavy  trains  is  dangerous,  and  there 
is  good  reason  for  believing  that 
mixed  brakes  cause  shocks  that  are 
fatal  to  weak  cars.  Railroad  men  are 
remarkably  chary  about  reporting  acci- 
dents due  to  brakes  that  habitually  give 
emergency  applications  instead  of  service 
pressure,  but  the  initiated  are  aware  that 
the  Westinghouse  and  the  New  York 
air  brakes  do  not  work  well  together.  If 
the  Interstate  Commerce  Commission 
would  report  frankly  on  the  accidents 
caused  by  these  brakes  not  working  har- 
moniously together,  it  would  institute  a 
movement  to  separate  the  cars  and  re- 
sult in  prevention  of  many  accidents. 

The  record  of  railway  accidents  com- 
piled by  the  Interstate  Commerce  Com- 
mission under  the  law  passed  March  3, 
1901,  proved  very  strikingly  the  value 
of  automatic  block  signals  in  promoting 
the  safe  operation  of  trains.  For  in- 
stance, in  one  quarter,  765  train  collisions 
were  reported  and  only  two  of  them 
occurred  op  roads  equipped  with  block 
signals,  one  of  them  having  been  caused 
by  a  failure  in  block  working,  the  other 
where  a  train  was  running  permissively, 
that  is,  having  permission  to  pass  danger 
signals  with  the  train  under  control. 

A  deplorably  fertile  cause  of  collisions 
continues  to  be  carelessness  about  train 
orders.  One  illustrative  case  where  a  col- 
lision resulted  from  the  conductor  read- 
ing a  train  order  carelessly  and  telling 
the  engineer  what  he  believed  its  con- 
tents to  be,  instead  of  having  the  engi- 
neer read  it  for  himself.  This  seeming- 
ly trifling  error  cost  22  persons  their 
lives.  In  connection  with  this  case  the 
Railroad  Commissioners  urge  the  ex- 
tension of  the  rule  that  requires  not  only 
the  conductor  and  engineer  to  read  the 
train  orders  for  themselves  but  to  see 
that  the  head  brakeman  and  fireman  also 
read   them. 

There  is  great  reluctance  on  the  part 
of  officials  of  many  railroads  to  estab- 
lish the  rule  requiring  brakemen  and 
firemen  to  be  made  conversant  with 
every  train  order,  the  excuse  for  the 
want  of  this  additional  aid  to  the  preven- 
tion of  accidents  being  that  it  takes  time 
and  that  two  men  are  sufficient  to  guard 
against  mistakes.  But  the  frequency  of 
accidents  due  to  the  forgetting  of  orders 
is  sufficient  testimony  that  two  men 
would  be  more  efficient  if  they  had  two 
more  memories  co-operating  with  them. 
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One  cannot  rcatl  particulars  about  the 
fatal  collisions  without  being  impressed 
with  the  advantage  it  would  be  to  have 
the  giving  and  receiving  of  train  orders 
taken  more  seriously. 


Privileges  of  the  Young  Mechanic. 

"It  is  not  encouraging  to  a  shop  fore- 
man to  have  his  apprentices  leave  him 
when  they  have  completed  their  contract 
and  go  elsewhere  for  employment  where 
the  wages  are  better  or  where  a  differ- 
ent line  of  work  is  offered  which  enables 
a  young  journeyman  to  advance  and  be- 
come a  thorough  mechanic  in  less  time 
than  he  could  have  accomplished  the 
same  result  in  the  home  shop."  The 
foregoing  lines  are  an  extract  from  a 
paper  presented  to  a  railway  club  meet- 
ing, and  expresses  sentiments  that  are 
widespread  among  the  officials  of  many 
railroad  shops.  It  is  taking  a  rather  nar- 
row and  selfish  stand  to  make  reflections 
upon  the  fledgling  for  leaving  the  parent 
nest  when  it  has  become  sufficiently  ro- 
bust to  care  for  itself. 

We  believe  that  the  majority  of  rail- 
road shop  foremen  would  pronounce  the 
apprenticeship  system  to  be  a  failure,  and 
one  of  the  contributory  causes  for  fail- 
ure in  their  eyes  is  the  tendency  of  the 
young  men  to  go  elsewhere  when  their 
term  of  agreed  service  expires.  An- 
other objection  that  many  foremen  raise 
to  apprentices  is  the  requi.  cment  to  ad- 
vance them  from  work  that  has  been 
mastered  to  other  work  that  has  to  be 
learned.  When  an  apprentice  has  dis- 
played an  aptitude  for  doing  a  job  well 
the  tendency  is  to  keep  him  at  it  indefi- 
nitely. That  is  convenient  from  the 
foreman's  viewpoint,  but  it  is  not  giving 
the  apprentice  the  opportunity  to  learn 
the  trade,  and  it  is  only  natural  that 
the  latter  should  claim  the  terms  of  the 
apprenticeship  contract. 

Nor  is  it  fair  that  the  apprentice  should 
be  blamed  for  leaving  the  parent  shop 
and  journeying  in  search  of  new  experi- 
ence soon  after  he  has  finished  the  ap- 
prenticeship. In  the  strictest  days  of  the 
trade  guilds,  when  only  privilege.d  classes 
were  permitted  to  learn  trades,  the  im- 
plied undet  standing  was,  that  soon  after 
his  time  expired  the  apprentice  should 
become  a  journeyman,  meaning  one  who 
travels  from  shop  to  shop  in  search  of 
extended  experience.  The  trade  guilds 
were  very  strict  in  looking  after  the 
welfare  of  their  members  and  all  the 
young  men  were  encouraged  to  perfect 
themselves  in  skill  and  experience  by 
working  in  a  variety  of  shops.  When 
such  practices  found  favor  long  ago,  it 
is  scarcely  worthy  of  the  enlightenrnent 
and  liberality  of  modern  times  to  judge 
the  privileges  that  were  accorded  to  the 
workman  in  a  less  enlightened  age. 


Conflicting   Opinion   on   Automatic 

Stokers. 
We  are  compelled  to  dissent  from 
some  of  the  views  expressed  on  auto- 
matic stokers  by  Mr.  J.  E.  Muhlfeld  in 
his  paper  on  "Locomotives  of  Great 
Power,''  in  which  he  says: 

"Since  the  introduction  of  locomo- 
tives of  great  power,  the  chief  consid- 
eration in  connection  with  the  selection 
of  men  for  firemen  has  been  to  procur-; 
ihe  persons  of  sturdier  physique,  suffi- 
ciently muscled  to  withstand  the  manu- 
al labor,  and  who  possess,  in  addition 
to  their  physical  qualifications,  the  in- 
telligence that  will  insure  advancjement 
to  positions  as  locomotive   engineers. 

"With  the  usual  type  of  locomotive 
furnace,  grate  arrangement  and  draft  ap- 
pliances, the  steaming  capacity  of  the 
boiler  is  largely  dependent  upon  ihe 
quality  of  the  fuel  and  the  method  ol 
firing.  More  especially  will  this  be  noted 
where  the  distances  are  long,  schedules 
fast,  weather  and  dispatching  conditions 
unfavorable,  and  little  or  no  opportunity 
is  given  to  clean  the  dirty  fires  which 
may  accumulate  on  large  grate  areas. 
Under  such  circumstances,  the  better 
the  quality  of  coal  used,  the  more  sat- 
isfactory  will   be   the   results. 

"Good  firing  requires  that  the  proper 
amount,  of  fuel  be  supplied  to  the  fire 
box  to  meet  the  demands  of  the  'ocomo- 
tive,  and  in  the  case  of  coal,  or  solid 
fuel,  it  must  be  placed  on  the  grate  at 
the  proper  point  and  time. 

"With  locomotives  of  great  power, 
the  average  fireman  is  more  a  means  for 
trinsferring  the  coal  from  the  tender 
10  the  fire  box  than  an  expert  to  insure 
gi  od  combustion  and  economy.  There- 
fcre,  on  long  runs  it  may  be  said  that 
mechanical  automatic  stoking  is  not  only 
desirable,  but  necessary  for  economy. 

"In  the  use  of  liquid  fuel,  the  appara- 
tus for  feeding  the  oil  to  the  furnace 
may  be  considered  as  meeting  the  re- 
quirements of  an  automatic  stoker,  but 
with  solid  and  bituminous  fuel,  the  prob- 
lem is  not  so  simple.  Those  mechanical 
automatic  stokers  now  on  the  market 
have  been  designed  to  feel  coal  into  the 
fire  box  in  a  similar  manner  to  hand 
firing,  and  do  not  accomplish  the  results 
desired  either  as  to  the  labor  required 
to  handle  the  coal,  better  combustion, 
or  the  prevention  of  large  quantities  of 
smoke.  From  a  combustion  standpoint, 
an  underfeed  type  of  stoker  should  give 
the  most  desirable  performance,  and  as 
its  mechanical  relation  with  the  tender 
would  be  such  that  the  labor  for  han- 
dling the  coal  from  the  supply  to  the 
stoker  could  be  reduced  to  the  mini- 
mum, it  would  appear  to  be  the  proper 
one  to  develop  for  locomotive  purposes. 
By  underfeeding  the  fuel,  the  fresh  coal 
is  continually  introduced  below  the 
fire  line,  and  in  rising  is  brought 
to       the       coking      stage,      at      which 


time  the  gases  are  liberated,  pass  upward 
through  the  fire,  and  are  consumed  to 
the  last  degree,  producing  as  nearly  as 
practicable  complete  combustion.  Such 
a  method,  besides  providing  for  a  more 
unform  fire  and  consequent  unvarying 
steam  pressure,  dispenses  with  the  smoke 
nuisance,  and  there  should  be  no  waste 
of  unconsumed  fuel  by  loss  through 
grates,  or  being  carried  through  the 
tubes  and  ejected  into  the  atmosphere. 

"The   application   and   practical   devel- 
opment of  a  suitable  design  of  mechanic- 
al  automatic   underfeed    stoker   in   co7»- 
nection  with  the  wide  fire  box,  as  now 
generally  applied  to  locomotives,  will  be 
looked  forward  to  with  much  interest." 
We  consider  that  the  probability  of  a 
practicable    underfeed    automatic    stoker 
being  developed  is  just  as  promising  as 
the  perfecting  of  a  down   draft   furnace 
and  of  many  other  visionary  inventions 
that    certain    light-headed    people    keep 
dreaming    about.     A    stationary   boiler 
plant  provides  ideal  means  for  the  ir>- 
stallation   of  an   automatic   stoker,  yet 
all  those  of  the  under  feed  variety  are 
failures.      Some    fairly    good    automat- 
ic    stokers     fed     in    the    natural    way 
from  above  have  been  invented  and  the 
proper    thing    for    sensible    mecbanical 
officials  to  do  is  to  encourage  inventors 
to  devise  means  of  overcoming  the  de- 
fective   features.      The    same    objections 
stand  against  hand  firing  from  above  that 
may   be    urged   against   machine    firing 
from  the  same  standpoint,  but  all  the 
locomotives    that    have      ever      hauled 
trains    have   been   fired    from   above,    and 
the  world  has  progressed  fairly  well  in 
spite  of  that  objectionable  practice. 


Making   of  a   Railway  Man. 

The  successful  railroad  man  is  the  oae, 
in  my  opinion,  said  Mr.  L.  M.  Shipley 
to  the  Iowa  Railway  Club,  who  nearest 
reaches  perfection  in  his  sphere,  be  it 
high  or  low,  large  or  small.  In  order  to 
attain  perfection  one  of  the  qualities 
and  the  principal  one,  is  the  ability  to 
do.  He  does  something  in  an  emer- 
gency without  waiting  for  positive  or- 
ders from  his  superior,  and  when  his 
superior  gives  an  order  he  carries  it 
out  quietly  and  quickly  without  asking 
innumerable  questions  about  it.  I* 
short,  he  uses  his  head. 

Contrast  that  sort  of  man  with  the 
one  who  never  does  anything  except 
when  told,  who  has  to  be  told  ercry- 
thing  and  then  only  does  part  of  what  he 
has  been  told.  Every  official  is  looking 
for  the  man  who  does  things.  They  are 
the  ones  who  are  entitled  to  promotion 

Subordination  is  another  reqnishe 
quality  in  the  successful  man.  How  of- 
ten do  you  see  men  who  receive  orders 
to  do  certain  work  who  seem  to  take 
delight  in  seeing  how  near  they  can 
come  to  not  doing  it  and  in  some  cases 
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positively  refuse  to  do  it.  Without  disci- 
pline there  would  be  no  good  railroad 
men.  All  good  men  make  mistakes 
sometimes,  it  is  only  the  poorest  kind 
who  claim  to  be  always  right.  Disci- 
pline properly  administered  is  a  strong 
feature  in  making  better  men.  Vet  we 
still  find  men  who  have  been  longest  in 
the  service  who  think  that  discipline  is 
unwisely  administered  when  it  is  applied 
to  them. 

Economy  is  also  an  essential  of  suc- 
cess. There  are  a  great  many  men  in 
railway  service  who  fail  to  realize  that 
the  company  have  to  pay  for  everything 
that  is  furnished  to  them.  Some  men 
keep  an  ovcrsupply  of  unused  material 
on  hand.  As  an  example  he  cit>ed  the 
case  of  a  small  station  where,  in  check- 
ing over  supplies,  13  bottles  of  ink  were 
found,  3  dozen  lead  pencils;  this  supply 
vi-ould  have  lasted  that  station  for  five 
years.  A  year  ago,  on  a  percentage 
basis,  the  material,  etc.,  charged  to  op- 
erating expenses  of  "all  departments" 
was  9.5  per  cent,  of  the  gross  earnings. 
With  a  little  economy  seriously  prac- 
ticed by  all  concerned  this  figure  was 
in  eight  months  reduced* to  4,1  per  cent., 
representing  a   saving  of  about  $30,000. 

Successful  men  must  possess  the  char- 
acteristics of  humanity,  ambition,  per- 
severance, honor  and  a  whole  lot  of 
common  sense  with  the  ability  to  apply 
it.  Without  humanity  it  is  impossible 
for  an  official  to  get  the  best  results 
from  the  men  under  him.  A  touch  of 
fellow-feeling  in  a  foreman  is  like  a 
little  oil  on  a  m:ichine.  Ambition  the 
successful  man  must  also  have — that 
is,  the  soul-stirring  desire  to  do 
better,  making  life  and  work  worth 
while.  The  ambitious  man  will  see 
something  ahead  of  him  besides  his 
salary.  Perseverance  is  a  most  im- 
portant factor  for  success.  A  person 
may  have  great  genius  and  ability  and 
lack  perseverance'  and  so  accomplish 
very  little.  Lastly,  the  successful  man 
is  honorable.  When  a  man  enters  rail- 
w'ay  service  he  should  feel  in  honor 
bound  to  render  to  that  service  the  best 
h.e  is,  and  when  he  has  fulfilled  this  re- 
quirement to  the  best  of  his  ability  and 
in  some  manner  has  failed  or  transgres- 
sed the  rules  he  should  have  honor 
enough  to  face  the  facts  and  tell  tlie 
truth.  

The  Underpaid  Foreman. 
The  worst  paid  class  of  men  doing 
responsible  work  in  railway  service  is 
those  who  have  risen  from  the  position 
of  workman  and  are  given  duties  that 
ought  to  entitle  them  to  good  pay.  We 
frequently  hear  the  higher  railway  of- 
ficials express  regret  at  the  prevailing 
tendency  towards  unions  and  brother- 
hoods by  workmen,  and  it  is  common 
to  hear  assertions  made  that  supply  and 
demand  regulate  wages,  and  that  work- 
men would  be  just  as  well  paid  if  there 


were  no  unions.  The  treatment  of  the 
lower  officials  is  a  standing  denial  that 
justice  will  be'  given  men  if  they  have 
no  means   of  compelling  it. 

Remarks  made  by  Mr.  W.  E.  Symons 
at  the  Master  Mechanics'  Convention 
on  the  pay  of  lower  officials  brought 
forth  the  strongest  applause  of  any  re- 
marks made  in  the  meetings,  and  in- 
dicated l.ow  warmly  his  hearers  sym- 
pathized with  his  views.    Mr.  Symons  said : 

I  think  each  member  of  the  associa- 
tion should  consitute  himself  a  com- 
mittee of  one  when  he  gets  home  to 
talk  to  his  president  and  general  man- 
ager in  reference  to  the  wages  paid  to 
foremen,  master  mechanics  and  other 
subordinates.  One  reason  we  do  not 
have  more  apprentices  is  because  the 
situation  is  not  sufficiently  inviting.  We 
liave  numerous  instances  of  foremen 
and  master  mechanics  occupying  posi- 
tions at  $50,  $65  and  $So  a  month  which 
ought  to  pay  from  30  to  50,  and  pos- 
sibly 100  per  cent.  more.  .A  man  will 
not  endure  years  of  hardship  atid  fre- 
quently of  privation  to  fit  himself  for  a 
position  that,  when  he  serves  it,  the 
compensation  of  the  position  is  not 
equal  to  that  of  a  machinist  or  loco- 
motive engineer,  or  men  engaged  in  the 
ordinary  industrial  walks  of  life.  I  think 
as  a  class  we  have  been  somewhat  re- 
miss in  not  talking  more  to  the  man- 
agement of  the  roads  about  underpaid 
foremen  and  master  mechanics  when,  if 
we  had  given  them  a  little  more  atten- 
tion the  position  of  mechanical  fore- 
man, master  mechanic,  superintendent 
of  machinery  and  similar  positions  would 
have  been  more  inviting  and  we  would 
have  a  better  class  of  apprentices  and 
require  fewer  rules  and  regulations  to 
govern  and  control  them. 


A   Fight   in   the   Master   Car   Builders' 

Convention. 
In  the  days  when  railroad  companies 
were  going  through  the  process  of 
evolving  the  best  forms  of  brakes  and 
couplers  for  freight  equipment,  there 
were  many  fierce  conflicts  in  the  Master 
Car  Builders'  Association  between  the 
advocates  of  different  devices,  and  the 
vigor  of  the  contests  stirred  the  fight- 
ing blood,  so  real  in  the  veins  of  true 
Americans.  While  listening  to  the 
spiritless  discussions  that  characterize 
modern  master  car  builders'  conveii- 
tions  we  sigh  for  the  excitement  of  the 
days  gone  by.  We  had  been  "nodding, 
nearly  napping"  one  morning  at  the  last 
convention,  when  a  discussion  arose 
that  reminded  us  of  old  times.  A 
"caitifif"  had  dared  to  question  the 
authority  of  the  time-honored  Inter- 
change of  Cars  Rules,  and  the  conven- 
tion proceeded  to  scarify  him  with  hot 
air  and  move  towards  the  expulsion 
from  the  association  of  the  roads  whose 
representatives  had  contested  the  legal 
power  of  tlie  rules. 


The  dispute  arose  through  a  move- 
ment on  the  part  of  ten  railroads  con- 
necting with  Kansas  City,  Mo.,  to  refuse 
payment  of  damages  to  or  loss  of  cars 
caused  by  the  great  floods  and  storms 
of  June,  1903.  Mr.  W.  E.  Symons,  rep- 
resenting the  railroads  referred  to,  went 
before  the  Arbitration  Committee  and 
pleaded  for  a  change  of  the  rules  to  re- 
lease railroads  from  responsibility  for 
loss  of  cars  due  to  "an  act  of  God." 
The  Arbitration  Committee  snubbed 
Mr.  Symons,  and  he  brought  the  case 
before  the  convention.  He  was  left  to 
fight  the  case  nearly  single  handed,  but 
he  proved  an  admirable  antagonist  and 
'managed  his  side  of  the  case  with  con- 
summate skill  and  knowledge  of  the 
legal  standing  of  the  controversy. 

On  the  previous  evening  the  Execu- 
tive Committee  of  the  Association 
passed  resolutions  sustaining  the  action 
of  the  Arbitration  Committee  and  "re- 
solved" at  considerable  length,  among 
other  things,  "that  if  payment  of  said 
bills  shall  be  refused,  or  if  the  said  rail- 
road companies  decline  to  assume  re- 
sponsibility for  the  loss  of  said  cars, 
then  and  in  that  case  the  membership  in 
this  Association  of  the  railroad  com- 
panies which  refuse  to  pay  such  bills, 
or  to  acknowledge  responsibility  there- 
for, shall  cease  and  determine." 

At  first  the  impression  prevailed  that 
the  reading  of  the  resolutions  would 
end  in  the  expulsion  being  carried  by 
an  overwhelming  vote,  but  the  full  dis- 
cussion of  the  questions  at  issue 
brought  about  an  entire  revulsion  of 
sentiment.  Mr.  Symons  questioned  the 
scope  of  the  jurisdiction  of  the  Arbitra- 
tion Committee  and  insisted  that  its 
power  was  not  mandatory,  but  advisory. 
When  a  conflict  arose  between  the  Ar- 
bitration Committee  and  a  railroad  com- 
pany the  decision  iiiust  be  with  the 
railroad  managers  or  with  the  courts. 
These  views  were  finally  concurred  in 
by  other  members,  and  the  controversy 
finally  ended  in  the  passing  of  an 
amendment  to  the  resolution  elimi- 
nating the  penalt}'  portion  thereof 

"All's  well  that  ends  well."  We  con- 
sider that  the  Master  Car  Builders'  As- 
sociation has  passed  through  a  crisis 
that  might  have  ended  disastrously. 
Had  the  recommendation  of  the  Execu- 
tive Committee  been  carried  to  e.xpol 
from  the  Association  a  number  of  the 
most  important  railroads  in  the  coun- 
try, it  certainly  would  have  ended  in 
the  disruption  of  the  Association.  Ex- 
pelling an  individual  or  company  from 
any  organization  is  always  an  exceed- 
ingly hazardous  proceeding,  and  such 
action  is  peculiar!}'  out  of  place  in  such 
an  influential  body  as  the  Master  Car 
Builders'  Association.  Wise  counsels 
prevailed  in  the  end,  and  it  is  to  be 
hoped  that  it  will  be  a  long  time  before 
such  an  outburst  of  foolishness  happens 
again. 
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Boiler  Inspection  Law. 

The  inspector  of  locomotive  boilers 
appointi-il  for  the  State  of  New  York 
UMiItr  llu-  Bedell  law  will  require  all 
loconicitive  boilers  to  be  examined 
every  three  months  very  thoroughly. 
The  company  is  permitted  to  make  the 
inspection,  but  the  result  must  be  filed 
with  the  State  inspector.  A  failure  to 
inspect  or  file  the  certificate,  or  the 
making  of  false  statements  in  the  cer- 
tificate, subjects  the  offender  to  a  fine 
and   imprisonment. 

If  this  law  works  to  prevent  locomo- 
tive boiler  explosions  to  any  decirfed 
extent  it  will  be  largely  imitated  by- 
other   States. 

It  appears  to  be  hung  up  for  the 
present  through  lack  of  an  appropria- 
tion to  pay  the  inspector's  salary. 


throuuli  trains  from  (Jmaha  to  San 
l-'rancisco  and  Portland.  The  com- 
pany is  now  experimenting  with  a  sys- 
tem of  wireless  signaling  in  which  the 
apparatus  is  attached  to  the  engine 
cabs.  It  signals  the  approach  of  an- 
other locomotive  bearing  similar  at- 
tachments. If  the  device  is  practicable 
the  overland  limited  trains  will  be 
equipped  with  the  attachments,  which 
will  be  extended  so  that  an  operator 
will  accompany  each  train  and  receive 
and  transmit  commercial  telegrams  to 
stations.  The  experiments  are  making 
in  the  railroad  shops  in  Omaha. 


making  a  thorough  investigation  of  the 
cost,  and  preliminary  reports  have  been 
submitted  to  President  Cassatt. 


Shops  of  the  Westinghouse  .*\ir  Brake 
Company     at      W'ilnierding     are      now 


A  compilation  of  railroad  equipment 
orders  placed  since  January  i  gives  a 
total  of  3,600  locomotives  ordered, 
against  675  in  the  same  period  of  1904, 
and  128,000  cars,  as  against  34,000  last 
year.  Orders  for  all  classes  of  equip- 
iiu'iit  durin.tr  May  showed  practically  no 


Pacific   Express   Engines  for   Rock 
Island   System. 

The  very  handsome  Pacific  type  loco- 
motive here  lilustrated,  is  one  of  twenty- 
four  recently  built  by  the  American  Lo- 
comotive Company  in  their  works  at 
Schenectady,  for  the  Chicago,  Rock  Isl- 
and &  Pacific  System.  Twenty  of  these 
engines  have  been  built  with  plain  slide 
valves  and  four,  of  which  this  specimen 
is  one,  have  piston  valves  and  Cole  su- 
perheater. The  piston  valves  are  used 
with  the  superheater  because  there  was 
an  impression  that  difficulty  in  lubrication 
wou'd  result  with  slide  valves. 

The  engine  has  cylinders  22x26  ins. 
and  driving  wheels  69  ins.  diameter.  The 
boiler  pressure  carried  is  185  lbs.,  that 
being    considered    equivalent    to    a    pres- 


PACIFIC     E-XPRESS 
T.  S.  Lloyd.  General  Superintendent  Motive  Power. 


ENGINE     FOR     ROCK     ISLAND    SYSTEM. 


rushed  with  orders  for  railroad  safety 
appliances.  Since  the  first  of  the  year 
the  company  has  received  contracts  for 
friction  draft  gear  for  150,000  cars  for 
the  following  roads  :  Chicago  &  Alton, 
Baltimore  &  Ohio,  Bessemer  &  Lake 
Erie;  Chicago,  Burlington  &  Quincy, 
Lake  Shore  &  Michigan  Southern, 
Mexican  Central,  Lehigh  Valley,  Penn- 
sylvania, Pennsylvania  Lines,  Phila- 
delphia &  Reading,  West  Side  Belt; 
Duluth,  Mesaba  &  Northern,  Duluth  & 
Iron  Range,  Northern  Pacific  and  the 
Butte,  Anaconda  &  Pacific.  The  com- 
pany has  also  received  an  order  from 
the  Missouri  Pacific  to  equip  5,000  cars 
with   air  brakes. 


reaction  in  the  demand.  In  freight  cars, 
on  the  contrary,  the  ratio  of  increase  for 
the  year  to  date  was  more  than  main- 
tained. Whether  the  crops  are  all  of 
"bumper''  magnitude  or  not,  railroad 
managers  have  concluded  that  the  fall 
movement  of  freight  will  give  them  use 
for  all  the  equipment  they  can  get. 


The  Union   Pacific  Railroad  may  es- 
tablish     wireless      telegraphy     on      its 


It  is  said  that  the  management  of  the 
Pennsj-lvania  Railroad  is  considering 
the  feasibility  of  inaugurating  electric 
service  for  suburban  passenger  business 
out  of  Philadelphia,  and  that  when  a 
practical  plan  has  been  adopted  this  work 
will  begin.  This  announcement  was  made 
by  an  officer  of  the  Pennsylvania  Rail- 
road, who  is  experienced  in  engineering 
problems  and  operations  as  well.     He  is 


.\merican  Locomolire  Company.  Builders 

sure  of  200  lbs.  when  the  superheater  is 
not  in  use.  The  engine  weighs,  in  work- 
ing order,  206,000  lbs.,  of  which  133.800 
lbs.  are  on  the  drivers,  38.500  lbs.  on  the 
forward  truck,  and  37,200  lbs.  on  the 
trailing  truck.  The  tractive  power  of  the 
engine  is  28,682,  and  the  co-efficient  of 
adhesion   is  4.7. 

The  Cole  radial  trailing  truck  which  is 
illustrated  by  three  line  cuts  deserves 
special  mention.  It  swings  around  a  cen- 
tral  pin   in   a   suitable   frame   crossbrace. 

Over  the  journal  boxes,  bearings  of 
hardened  steel  seats  and  rollers  are  in- 
terposed to  avoid  friction.  These  rollers 
act  transversely  and  allow  the  truck  to 
swing  freely.  The  farther  the  truck  is 
displaced  laterally  the  greater  the  in- 
cline becomes  on  which  the  rollers  move, 
and    an    increasing    resistance    is    experi- 
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enced    which    tends   to    return    the   truck  which  occur   when   the   engine  enters   or 

to   its   central   position.  leaves   a  curve  are  properly  resisted. 

An    additional    feature    is    used    to    aid  Cast  steel   enters   largely   into   the   con- 

this    action,    the    back    ends    of    journal  struction  of  this  truck. 

boxes    being    connected    by    a    "U"    bar  


gether  an  important  and  necessary  ad- 
dition to  railroad  equipment. 


which  has  a  spring  housing  mounted  at 
its  center;  the  whole  being  connected  up 


Buda  Foundry  Car  Replacer. 

The  Buda  Foundry  and  Mfg.  Co.,  of 
Chicago,  have  perfected  and  put  on  the 
market  a  new  replacer  which  claims 
special  attention.  The  main  features  of 
the  Buda  replacer  is  a  groove  that  pro- 
tects the  flange,  the  tread  of  the  wheel 
being  first  engaged  preparatory  to 
mounting.  By  this  means  a  great  in- 
crease in  friction  is  secured  and  the 
shock  is  reduced  to  a  minimum.  The 
tendency  to  move  the  replacer  out  of 
position  is  also  obviated.  The  thinness 
of  the  approach  is  also  an  admirable 
feature,  and  this  is  accomplished  with- 
out impairing  the  necessary  strength, 
and  as  a  consequence  a  gradual  and 
easy  ascent  is  accomplished.    The  inner 


Root  Pressure  Regulator. 

A  very  effective  pressure  regulator 
valve  has  been  invented  by  Mr.  H.  C. 
Root,  an  engineer  on  the  Toledo,  St. 
Louis  &  Western.  It  is  a  double  headed 
piston  connected  with  a  regulating 
spring.  A  sudden  rise  in  the  supply 
pressure  throws  no  extra  stress  on  the 
spring,  nor  does  it  affect  the  reduce 
pressure  in  the  least.  Should  the  supply 
pressure  fall  below  the  amount  required 
in  the  reduced  limit  the  piston  structure 
will  assume  its  lower  position  and  the 
reduced  line  will  receive  the  entire  sup- 
ply pressure.  The  pressure  is  drawn 
practically  direct  and  the  pressure  gov- 
erns. No  hammering,  no  diaphragm  to 
break. 

This  device  may  be  used  in  any  place 
where  a  reduced  pressure  is  desired;  as, 
for  instance,  in  water 
mains,  natural  gas  mains, 
air  plants,  steam  plants, 
a  regulator  for  car  heat- 
ing and  many  other 
places  too  numerous  to 
mention. 


COI.E     FLEXIBLE     TRICK     FOR     ROCK     ISLAND     P.^CIFIC     ENGINE. 


with   a   crossbrace   between    frames   back 
of  axle. 

Joint  action  of  these  devices  take  side 
thrusts,  which  would  otherwise  be  re- 
sisted by  the  wheel  flanges ;  any  tendency 
for  the  truck  to  hunt  or  swing  from 
side  to   side  is  obviated ;   and   any  blows 


replacer  is  so  constructed  that  the 
wheel  in  mounting  is  forced  toward  the 
rail,  while  the  possibility  of  the  wheel 
dropping  on  the  other  side  of  the  rail 
is  absolutely  avoided. 

Convenient  carrying  handles  are  pro- 
vided,  and    the    Buda    replacer   is   alto- 


A  new  Treatise  on 
Tool  Room  Grinding  and 
Grinding  Machines  has  just 
been  published  by  the  Cincin- 
nati Milling  Machine  Com- 
pany. This  book,  it  will  be 
noted,  contains  considerable 
valuable  information  on  the 
subject  of  cutter  and  tool 
grinding.  Part  I  is  devoted 
to  their  No.  I  Universal  Cut- 
ter and  Tool  Grinder,  which 
is  their  well-known  machine. 
Part  2  is  devoted  to  their  No. 
2  Grinder,  which  is  a  new 
one,  and  covers  a  field  for 
which  there  has  been  no 
grinder  thus  far.  It  is  in 
every  sense  a  complete  univer- 
sal grinder,  and  has  a  range 
for  cutter  and  tool  grinding 
from  the  smallest  cutters  used 
in  machine  shops  up  to  face 
mills  24  ins.  in  diameter,  the 
same  principle  being  employed 
in  grinding  all  of  them,  and 
all  of  them  being  handled  with 
the  same  high  degree  of  ac- 
curacy and  convenience.  The 
numerous  illustrations  show 
exactly  how  to  handle  the 
work,  and  the  descriptions  in  connection 
with  them  give  data  on  cutter  grinding, 
no  matter  what   machine   is   used. 


Hamlet's  grave  at  Elsinore  is  to  be 
desecrated  by  being  run  over  by  a  rail- 
way. 
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Our  Correspondence   School. 

2o  this  department  we  propode  giving  the  information  that  will  enable  trainmen  to  pass  the  examiDations  they  are  subjected  to  before  being  pr«> 
moted.  If  any  of  our  students  fail  to  understand  any  part  of  the  instructions,  %ve  will  gladly  try  to  make  them  plainer  if  they  %vrlte  to  us. 
When  a  student  wishes  to  receive  a  private  answer,  he  is  reminded  that  it  is  usual  to  send  a  stamped  envelope  for  the  return  letter.  Wa 
will  be  glad  to  answer  any  question  relating  to  railway  matters,  but  prefer  that  they  be  auitabte  for  our  question  and  matvfer  department. 

All  tetters  intended  for  Our  Correspondence  School  ought  to  be  addressed  to  Department  £. 


We  receive  daily  testimony  from 
those  studying  this  course  that  many 
readers  are  inclined  to  magnify  the 
difficulties  and  stall  without  trying  the 
steepness  of  the  grade.  For  these  peo- 
ple's benefit  we  publish  the  following 
•article : 

Formulas  and  Calculations. 

As  many  of  our  correspondents  ex- 
press annoyance  when  it  is  necessary 
for  us  to  use  algebraic  signs,  we  pub- 
lish the  following  article  to  show  how 
easy  it  is  to  understand  the  signs  if  they 
are  given  a  little  serious  consideration. 

The  article  forms  the  first  chapter  of 
"Practical  Shop  Talks,"  by  F.  H.  Col- 
vin,  a  most  valuable  book  for  me- 
chanics and  engineers,  costing  only  50 
cents. 

Whenever  I  hear  a  few  men  kicking 
about  a  few  letters,  a  square  root  sign 
and  straight  line,  commonly  called  a  for- 
mula, it  recalls  my  own  experience  with 
a  small  bored  one,  and  how  the  boss 
showed  me  what  a  fool  I  was  for  throw- 
ing the  paper  down  without  tackling  it, 
for  'twas  something  I  had  been  asking 
him  about  that  very  day.  We  were 
talking  about  shafting,  and  when  he 
happened  to  remark  that  a  4-in.  shaft 
would  weigh  four  times  as  much  as  a 
2-in.  shaft,  I  dropped  the  hammer  on 
the  floor  and  looked  at  him.  Then  I 
happened  to  pick  up  a  paper  that  noon 
which  had  this  in  it:  "Weight  of  an 
iron  shaft  =  d"  X  .7854  X  .28,  (/  =  diam- 
eter of  shaft."  This  was  just  what  I 
wanted,  but  what  did  those  idiotic  let- 
ters and  figures  mean?  After  looking 
at  it  three  seconds  and  a  half  I  fired  it 
under  the  bench  and  went  to  play  cards 
with  the  boys. 

Boss  saw  me,  and  that  night  he 
said:  "Ike,  I  don't  like  to  say 
it,  but  you're  an  idiot  to  give  up  such  a 
simple  thing  and  go  ofT  without  learning 
what  that  meant."  "But  I'm  no  algebra- 
ra-rion,  or  whatever  you  call  it,"  said  I; 
"those  letters  and  things  don't  mean 
anything  to  me;  they're  for  scholars  and 
bosses."  "Ike,  what  do  you  take  that 
paper  for — for  fun  or  to  learn  some- 
thing?"    "Why,  to  learn,  I  suppose,  but 

"   "No  buts;   you   didn't  believe  me 

about  that  shaft  this  morning;  to-morrow 
we'll  prove  it  by  weight,  but  to-night 
we'll  tackle  that  formula  and  see  why  it 
is  so.  In  the  first  place,  let's  see  if  you 
really  know  what  .7854  is.  Don't,  eh? 
Well,  it's  a  'constant,'  or  a  number  which 


shows  the  relation  of  the' area  of  a  cir- 
cle of  any  diameter  to  a  square  of  the 
same  diameter.  If  a  square  plate  of  iron 
weighs  10,000  lbs.,  then  the  largest  cir- 
cle that  can  be  cut  from  this  will  weigh 
7.S54  lbs.  Don't  believe  that,  either,  eh, 
or  don't  see  how  I  know?  Well,  come 
into  the  druggist's.  Now,  here's  a  card 
4  ins.  square,  and  it  weighs — let's  see — 
100  grains.  Now,  we  cut  a  4-in.  circle  out 
of  it  and  that  weighs  about  78^  grains, 
near  enough  in  our  rough  experiment  to 
show  what  I  mean.  Now,  you  can  put 
this  down  as  a  fact,  that  a  circle  contains 

7.854 
10,000 
or  .7854  the  area  of  a  square  of  the  same 
diameter.  Here  is  a  card  8  ins.  square, 
which  weighs  400  grains;  cut  a  circle 
out  of  this  and  it  will  weigh  314  grains, 
or  four  times  the  weight  of  the  4-in. 
circle,  just  as  the  8-in.  square  weighs 
iour  times  as  much  as  the  4-in.  square ; 
so,  you  see,  Ike,  the  weight  varies  as 
the  square  of  the  diameter.  Don't  quite 
see  that?  Well,  then,  4X4  =  16  and 
8  X  8  =  64;  64  divided  by  16  =  4,  showing 
that  the  area  is  four  times  in  this  case, 
because  8  ins.  is  twice  4  ins.,  and  2 
squared  ^2X2  =  4.  You  can  also  put  it 
down  that  the  areas  of  similar  figures 
vary  as  the  square  of  their  similar  di- 
mensions. Thus,  a  2-in.  circle  contains 
2  X  2  X  .7854  =  3.1416  sq.  ins.,  while  a 
6-in.  circle  contains  6X6X-7854  = 
28.3744  sq.  ins.,  or  9  times  as  much, 
which  we  can  find  by  saying  6  equals  3 
times  2  and  3  squared  equals  9,  so  the 
area  must  be  9  times  as  great.  D  equals 
diameter  of  shaft,  then  d'  means  diam- 
eter squared  or  multiplied  by  itself. 
Take  a  2-in.  shaft:  2X2  =  4,  4X 
.7854  =  3. 1416X  .28  =  .879-1- pounds  per 
inch  of  length. 

Why  do  we  use  ,28?  Because 
one  cubic  inch  of  wrought  iron 
weighs  28/100  of  a  pound,  and  that 
makes  this  a  'constant'  also.  Any  num- 
ber which  we  use  in  this  way,  as  the 
weight  of  a  gallon  of  water,  a  cubic  inch 
of  iron,  or  the  foot-pounds  in  a  horse 
power  is  a  constant.  These  are  found  by 
experiment  and  accepted  as  correct,  af- 
ter being  proved  in  this  way:  we  know 
that  the  circumference  of  a  circle  is 
3.1416  times  the  diameter,  regardless  of 
the  diameter,  it  being  found  by  accu- 
rate measurement  and  can  be  verified  by 
careful  experiment. 

But  to  resume.  Take  a  4-in. 
shaft      and      see      what      it      weighs 


per  inch.  4X4=16,  16  X. 7854  = 
12.5664  X  .28  =  3.516 -f-  pounds  per  inch. 
We'll  prove  this  to-morrow.  Now, 
right  here  let's  see  what  we  can  learn 
about  the  relation  of  diameters  and 
weights.  Squaring  the  diameter  of  the 
2-in.  shaft  we  get  4,  and  with  the  4-in. 
shaft  we  get  16,  or  four  times  the  square 
of  2,  then  without  going  further  we 
know  that  it  will  weigh  four  times  as 
much,  as  areas  vary  as  the  square  of 
the  diameter.  Now,  Ike,  think  this  over, 
and  if  you  don't  sec  it,  tell  me,  but  work 
at  it  till  you  do,  and  don't  be  afraid  of 
a  few  letters  till  you  try  and  see  if  you 
can't  find  what  they  mean,  for  it's  so 
much  handier  than  using  a  whole  string 
of  words  which  wouldn't  tell  any  more, 
after  you  know  how  to  read  formulas. 
Good  night,  Ike;  study  it  out." 

Well,  I  did,  and  when  I  got 
home  I  tackled  another  one,  which 
may  be  of  interest.  Weight  of 
iron  plates  per  square  foot  = 
thickness  in  eights  X  5.  Iron  5/16  in. 
thick,  2x3  ft,  what  is  the  weight?  Then 
5/i6  =  2'/4  eights,         254X5  =  1254 

pounds  per  square  foot,  2X3  =  6  square 
feet,  6Xi2'4  =  75  lbs.  as  weight  of 
plate;  it's  a  very  simple  aflfair,  but  it  is 
a  handy  one,  and  many  others  are  just 
as  simple. 


Triple  Valve. 

52.  How  many  kinds  of  triple  valves 
are  there  in  general  use? 

A.  Two  the  plain  type  and  the  quick 
action  type. 

53.  What  is  the  function  of  the  triple 
valve  piston,  the  slide  valve  and  the 
graduating  valve? 

A.  The  function  of  the  triple  valve 
piston  is,  by  variation  of  pressures  on 
its  two  sides,  to  move  the  slide  valve 
on  its  seat  to  the  application,  graduat- 
ing, and  release  positions,  and  to  open 
and  close  the  feed  groove  in  the  piston 
bush.  The  function  of  the  slide  valve 
is,  by  moverrent  due  to  the  triple  valve 
piston,  to  m^ke  connection  between  the 
auxiliary  reservoir  and  brake  cylinder, 
applj'ing  the  brake,  and  to  make  con- 
nections between  the  brake  cylinder  and 
the  atmosphere,  releasing  the  brake. 
The  function  of  the  graduating  valve  is, 
from  movement  given  by  the  triple  pis- 
ton, to  admit  pressure  gradually  from 
the  au.xiliary  reservoir  to  the  brake 
cylinder,  in  response  to  reductions  made 
in  the  tra'n   pipe  pressure. 

54.  Explain     how     the     quick     action 
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triple  operates  when  making  an  emer- 
gency application  of  the  brakes. 

A.  A  sudden  reduction  of  pressure 
in  the  train  pipe  will  cause  the  triple 
piston  and  its  parts  to  be  moved  to 
quick  action  application  position,  which 
first  throws  into  operation  the  emer- 
,gency  feature  of  the  triple,  admitting 
train  line  pressure  to  the  brake  cylinder,, 
after  which  auxiliary  reservoir  pressure 
is  permitted  to  pass  to  the  brake  cylin- 
der, where  a  higher  pressure  is  ob- 
tained than  in  a  full  service  application 
of  the  brake. 

55.  Name  the  parts  of  the  quick 
action  triple  valve  that  are  not  in  the 
plain  triple  valve. 

A.  The  emergency  piston,  the  rub- 
ber-seated emergency  valve,  and  the 
non-return  check  valve  and  its  spring. 

56.  Where  does  the  air  come  from 
which  sets  the  brakes  in  emergency 
with  the  plain  triple  valve? 

A.  From  the  auxiliary  reservoir 
only. 

57.  Where  does  the  air  come  from 
which  sets  the  brakes  when  an  emer- 
gency application  is  made  with  the 
quick  action  triple? 

A.  The  first  portion  of  air  going  to 
the  brake  cylinder  is  contributed  by 
the  train  pipe,  after  which  the  auxiliary 
reservoir  sends  in  its  portion  of  air 
to  the  brake  cylinder. 

58.  What  causes  a  blow  at  the  triple 
valve  exhaust,  and  how  may  it  be  lo- 
cated? 

A.  This  blow  may  be  from  three 
sources,  the  train  pipe,  the  auxiliary 
reservoir,  or  the  brake  cylinder.  If  the 
blow  is  from  train  line  pressure,  it  may 
be  detected  by  closing  the  stop  cock  in 
the  cross-over  pipe,  and  the  brake  will 
promptly  apply.  If  the  blow  is  caused 
by  auxiliary  reservoir  pressure,  there 
will  be  a  steady  leak  of  pressure  at  the 
exhaust  port  when  the  brake  is  released 
and  the  brake  will  not  apply  when  the 
cut-out  cock  is  closed  in  the  cross-over 
pipe.  If  brake  cylinder  pressure  causes 
the  blow,  it  will  only  happen  when  the 
brake  is  applied  and  will  cease  when 
the  brake  is  released  and  the  brake 
cylinder  empty  of  pressure. 

59.  About  how  much  time  is  required 
to  charge  the  auxiliary  reservoir  to  "o 
pounds  in  the  train  pipe. 

A.  It  should  be  no  less  than  45  sec- 
onds and  no  more  than  70  seconds. 


Train  Air  Signal. 

60.  Explain  in  a  general  way  the  op- 
eration of  the  whistle  signal  reducing 
valve. 

A.  The  valve  consists  of  an  adjust- 
ing or  regulating  spring  which  limits 
the  amount  of  pressure  which  will  pass 
through  the  valve,  a  piston  and  a  supply 
valve.  If  the  spring  is  adjusted  for  40 
pounds,  the  standard  pressure,  the  pis- 
ton will  descend  and  permit  the  supply 


valve  to  close  when  40  pounds  has  been 
reached,  thus  shutting  off  further  sup- 
ply to  the  signal  line.  If  the  signal 
line  reduces  below  40  pounds,  or  what 
the  valve  is  adjusted  for,  the  adjusting 
spring  and  piston  will  pcrinit  the  sup- 
ply valve  to  open  and  admit  main  reser- 
voir pressure,  until  the  predetermined 
amount  has  been  accumulated,  when 
the  supply  valve  will  then  be  closed. 

6r.  Explain  how  the  signals  are 
■transmitted  from  the  car  to  the  en- 
gine. 

A.  On  the  engine  is  a  valve  contain- 
ing a  rubber  diaphragm,  on  the  under 
side  of  which  is  suspended  a  stem 
which,  when  raised,  will  permit  pres- 
sure to  pass  from  the  signal  valve  out- 
ward through  the  air  whistle.  When 
the  pressure  on  the  top  side  of  this  dia- 
phragm is  equal  or  greater  than  th.it 
on  the  under  side,  the  stein  will  remain 
seated,  closing  the  port  to  the  whistle; 
however,  if  a  reduction  be  made  in  the 
chamber  above  the  diaphragm,  or  in  the 
signal  line  connected  to  this  chamber 
above  the  diaphragm,  the  greater  pres- 
sure on  the  under  side  will  cause  the 
diaphragm  and  stem  to  rise,  permitting 
pressure  to  pass  to  the  whistle  pro- 
ducing the  blast. 

62.  If  the  signal  whistle  blows  when 
brakes  are  released  where  would  you 
look  for  the  trouble? 

A.  In  the  pressure  reducing  valve. 
Dirt  or  other  foreign  substance  has 
settled  between  the  supply  valve  and  its 
seat,  thus  permitting  main  reservoir 
pressure  to  accumulate  in  the  signal 
pipe.  When  brakes  are  released,  main 
reservoir  pressure  falling  below  the  sig- 
nal line  pressure,  will  permit  the  signal 
line  pressure  to  pass  backward  into  the 
main  reservoir,  making  a  reduction  in 
the  signal  pipe  and  on  the  top  of  the 
diaphragm  on  the  signal  valve,  thus 
producing  the  blast  the  same  as  if  a  re- 
duction were  made  at  the  car  dis- 
charge valve. 

63.  If  the  proper  discharge  of  air  is 
made  at  the  car  discharge  valve,  and  the 
whistle  on  the  engine  only  responds 
with  a  weak  blast,  where  would  you 
look  for  the  trouble? 

A.  The  car  discharge  valve  may  be 
partially  choked,  or  the  diaphragm  stem 
in  the  signal  valve  may  be  loose,  re- 
sponding poorly  to  a  signal  line  reduc- 
tion. .'Mso,  the  adjustment  of  the 
whistle  bowl  on  the  stem  should  be  ex- 
amined. Sometimes  wind  blowing 
across  the  whistle  bowl  when  running 
rjiay  weaken  the  blast. 


Questions  Answered 


OIL    REQUIRED    FOR    HE.WY    ENGINES. 

(67)     R,  C,  New  Albany,  Ind.,  writes: 

We  have   a  4-8-0  class   freight   engine 

weighing  about  176,000  lbs.    Advise  what 


you  consider  proper  allowance  of  engine 
oil  per  hundred  miles.  Also  of  valve  oil 
not  incluidng  rods.  A. — Lubrication  ex- 
perts recommend,  under  usual  conditions, 
lor  the  4-8-0,  21x26  in.  freight  engines, 
on  through  trains,  a  mileage  of  75  miles 
per  pint  of  valve  and  35  miles  per  pint 
of  engine  oil.  On  local  freights,  they 
recommend  mileage  of  60  miles  per  pint 
of  valve  and  30  miles  per  pint  of  engine 
oil.  On  100-mile  basis  this  would  be 
for  through  freights  I'/i  pints  of  valve 
oil  and  3  pints  of  engine  oil.  On  local 
freights,  ij^  pints  of  valve  and  3^  pints 
of  engine. 

SLOW    RELE.iSE    OF    BRAKE. 

(68)  A.  A.  I.,  Utica,  N.  Y.,  writes: 
On  one  of  our  freight  engines  recently 

out  of  the  shop,  the  brake  cylinders  were 
cleaned,  triple  new  packing  ring  applied, 
and  also  brake  rigging  fixed.  When  en- 
gineer would  apply  brakes  they  would 
stay  set,  but  would  take  a  long  time  to  re- 
lease in  recharging  train  line.  Would  this 
be  due  to  air  leaking  by  packing  ring, 
or  would  it  be  in  connection  with  the 
rigging?  A. — Possibly  the  triple  valve 
is  too  small  for  the  large  brake  cylinders 
on  the  big  engine,  thus  requiring  a  long 
time  for  the  brake  cylinder  pressure  to 
escape  through  the  triple  valve  exhaust 
port.  If  the  packing  ring  is  poorly  fit- 
ted, train  line  air  may  be  feed  past  it 
quicker  than  if  it  were  a  good  fit.  Pos- 
sibly the  piston  travel  of  the  brake  cyl- 
inders is  quite  long,  which  would  also- 
cause  a  longer  titne  for  the  brakes  to  re- 
lease. If  this  latter  is  true,  the  slack 
should  be  taken  up  in  the  brake  rigging. 

SETTING  VALVES   WITH  DIRECT  MOTION. 

(69)  F.  T.  W.,  Norwalk,  O.,  writes: 
When   setting  inside   admission   direct 

connected  valves,  will  the  tram  marks  orv 
stem  which  indicate  the  lead,  come  be- 
tween the  port  marks  or  outside  them?' 
— A.  The  tram  marks  on  the  stem  in- 
dicating the  lead  will  come  outside  the 
port  marks. 

(70)  E.  E.,  Fort  Wayne,  Ind.,  writes: 
I  have  a  question  which  I   would  like 

to  have  answered.  What  is  the  cause 
of  the  brake  setting  in  emergency,  where 
brake  valve  is  in  full  release  position  ^ 
A. — The  rubber  seated  emergency  valve 
is  probably  held  off  its  seat  by  foreign 
substance,  thus  allowing  pressure  to  pass 
from  the  train  line  through  the  emer- 
gency valves  direct  to  the  brake  cylinder. 
Tapping  the  triple  valve  sharply,  but 
lightly,  will  generally  dislodge  this  dirt^ 
permit  emergency  valve  to  resume  its- 
seat,   and   thus   remove   the   trouble. 

(71)  R.  E.  B.,  Lehighton,  Pa.,  writes: 
Last  week  a  train  coming  through  the 

yard  broke  a  knuckle,  the  train  stopped 
and  the  brakes  went  on  in  emergency. 
They  then  threw  out  that  car  and  back- 
ed up  to  the  last  part  of  the  train, 
coupled    up,    and    the    engineer    released' 
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Ills  brake,  all  Imt  Iwo  brakes,  ami  llmsc 
would  not  release.  The  retainer  handle 
was  down.  ;\  brakeman  came  along, 
took  a  knuckle  pin  and  hammered  on 
the  cylinder  cap,  then  the  brake  re- 
leased. Now,  what  was  llie  trouble? 
A.- — In  the  emergency  application,  the 
emergency  ports  opened  to  admit  train 
pipe  air  to  the  cylinder,  and  dirt  of 
some  nature  lodged  between  the  valve 
and  its  seat,  thus  keeping  the  brake  set 
as  long  as  there  was  air  in  the  train 
pipe.  Hammering  the  cap  of  the  valve 
loosened  the  dirt  and  permitted  the 
valve  to  reseat,  thus  doing  away  with 
the   trouble. 

(72)  R.  K.  B.,  Lehighton,  Pa., 
writes: 

If  you  were  testing  a  car  with  the 
reservoir  fully  charged  up,  and  you  make 
about  a  5  lb.  reduction,  the  piston  comes 
out  a  little  over  the  leakage  groove.  If 
the  graduating  valve  is  leaky,  will  the 
piston  move  out  a  little  or  will  it  stay 
so  until  the  brake  releases?  A. — If  the 
leaky  graduating  valve  permits  au.xiliary 
reservoir  air  to  pass  to  the  cylinder,  the 
reservoir  pressure  will  become  lower 
than  the  pressure  remaining  in  the  train 
pipe  and  the  triple  valve  will  go  to 
release  position  and  the  brake  will  re- 
lease. 


R. 


E.      B.,  ■  Lehighton,     Pa., 


(73) 
writes: 

If  you  charge  your  reservoir  up  fully. 
close  the  cut-out  cock  in  the  cross-over 
pipe,  then  let  all  the  air  out  of  the  train 
line,  leave  the  angle  cocks  open,  and 
quickly  open  the  cut-out  cock,  which  will 
cause  the  brake  to  apply  in  emergency: 
will  that  operate  the  quick  action  parts. 
and  will  you  get  any  of  the  train  line 
pressure,  and  about  how  much?  A. — 
The  brake  will  apply  satisfactorily,  but 
in  full  service  only,  as  the  amount  of  air 
in  the  train  pipe  lying  between  the  cut- 
out cock  and  the  triple  valve  is  hardly 
sufficient  to  cause  any  perceptible  in- 
crease in  brake  cylinder  pressure  in  an 
emergency  application   of  the   brake. 

THROTTLING    DOUDLE-TUBE    INJECTOR. 

(74)     P.  H.  O.,  Woburn,  Mass.,  asks:. 

What  is  the  proper  method  of 
throttling  a  double-tube  injector  so  as 
to  use  the  least  steam?  As  the  steam 
from  the  boiler  lifts  the  water  through 
a  special  set  of  tubes,  and  any  diminu- 
tion of  pressure  lowers  the  supply  of 
water,  would  it  not  be  all  right  to  con- 
trol the  supply  of  water  entirely  by  the 
valve  at  the  boiler,  keeping  the  injector 
regulating  wheel  in  the  position  of 
highest  capacity? — A.  The  supply  of 
water  in  a  locomotive  injector  of  the 
so-called  "double-tube"  type  cannot  be 
controlled  by  the  valve  at  the  boiler. 
The  reason  is  that  the  lifting  set  of 
tubes  has  no  independent  boiler  valve, 
but   a   common  valve   supplying   steam 


bnlh  to  the  lifting  and  lo  the  forcing 
set  of  nozzles.  If  the  boiler  valve  were 
to  be  cut  down  for  the  purposes  of  the 
lifting  set,  it  would  naturally  influence 
the  forcing  part  of  the  injector  in  an 
unfavorable  manner.  If  the  lifting  set 
would  have  an  independent  boiler  valve, 
I  he  method  of  regulation  suggested 
might  be  used  with  good  results. 

TO   CALCULATE   STRENCTH    OF    BOILERS. 

(75)  Boiler  Maker's  Apprentice,  I"t. 
Wayne,   Ind.,  writes: 

I  have  been  trying  to  find  an  easy  way 
to  calculate  the  strength  of  an  ordinary 
boiler.  I  am  no  high  school  graduate, 
and  the  outlandish  signs  they  put  in 
books  th.Tt  are  supposed  to  tell  about 
boiler  rules  make  me  tired.  I  can  work 
plain  figures,  including  the  nde  of  three, 
but   I   am   mnre   familiar  with   crow   feet 


70  divided  by  30,  the  radius,  and  gives 
481  lbs.  per  square  inch.  The  problem 
is  staled:  55,000  X  J^  X  70 -^  30 :=  481 
lbs.  per  square  inch. 


A  New  School  of  Air  Brake  Instruction. 

The  interesting  demand  for  all  engine 
men  and  train  men  to  be  thoroughly  in- 
formed on  air  brake  practice  is  so 
greatly  felt  on  all  railroads  that  the 
question  of  instructing  such  employees 
has  become  an  important  problem  with 
railway  officials.  A  new  school  of  air 
brake  instruction  has  recently  been  es- 
tablished at  Meadville,  Pa.,  under  the 
name  of  the  Dukesmith  School  of  Air 
Brakes.  Mr.  Erank  H.  Dukesmith  is 
the  director  and  president  of  the  school, 
and  as  he  enjoys  an  international  repu- 
tation as  an  air  brake  man,  the  success 
of  the  new  school  seems  assured,     Mr. 


INSIDE     ARRANGEMENT     OF     ERIE     STEEL     MAIL     CAR. 


than  with  logarithms.  Can  you  give  me 
a  common  sense  rule?  A. — You  are  like 
many  other  mechanics  who  magnify 
common  signs  into  mysteries.  Read  the 
article  on  Formulas  and  Calculations  in 
this  department. 

Now  about  the  problem:  The  bursting 
pressure  of  a  boiler  shell  is  found  by 
multiplying  the  tensile  strength  of  the 
material  in  pounds  per  square  inch  by 
the  thickness  of  the  shell  in  inches,  and 
dividing  by  the  radius  in  inches.  £.r- 
amflc:  What  is  the  bursting  pressure  of 
a  steel  boiler  (the  tensile  strength  be- 
ing 55.OCO  lbs.  per  square  inch),  60  ins. 
diameter  and  ^-s  in.  thick,  with  double 
riveted  longitudinal  joints  whose  effi- 
ciency is  70  per  cent?  Answer — Bursting 
pressure  equals  55.000,  the  tensile 
strength   multiplied   by   V^   multip'.ied   by 


Dukesmith  was  formerly  superintendent 
of  air  brakes  for  a  portion  of  the  Gould 
system  in  the  Southwest,  and  is  the 
author  of  the  air  brake  book  entitled 
"Modern  .\ir  Brake  Practice— Its  Use 
and  Abuse."  He  is  also  president  of  the 
Dukesmith  Air  Brake  Co.,  of  Pitts- 
burgh.   


President  H.  H.  ^'reeland.  of  the  New 
York  City  Railway,  and  President  F.  M. 
Hoffstot.  of  the  Pressed  Steel  Car  Com- 
pany, and  a  large  number  of  officials 
made  a  trial  trip  last  month  over  the 
New  York  surface  lines  on  a  steel  car 
of  a  new  pattern  made  by  the  Pressed 
Steel  Car  Company.  The  company's 
experiment  with  steel  cars  may  lead  to 
replacing  the  present  wooden  cars.  Mr. 
Vreeland  is  generally  in  the  front  with 
improvements. 
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Telephone  Train  Dispatching,  B.  &  O. 

The  Baltimore  &  Ohio  Railroad  claims 
the  distinction  of  being  the  first  steam 
railroad  to  systematize  the  use  of  the 
telephone  for  the  movement  of  trains. 
A  conference  of  the  dispatching  staff 
was  held  recently,  in  Baltimore,  and  a 
«et  of  rules  and  forms  was  prepared  so 
as  to  reduce  the  method  of  handling 
trains  by  telephone  to  a  standard.  Mr. 
Chas.  Selden,  superintendent  of  tele- 
graph, was  chairman  of  this  conference. 
Every  non-telegraph  station  that  has  a 
passing  siding  is  to  be  fitted  up  with  a 
telephone  connection  to  the  nearest 
telegraph  office.  This  will  enable  the 
transmission  of  train  orders  from  the 
telegraph  office  to  the  train  crews  at 
auch  sidings,  or  to  an  employee  stationed 
there  for  that  purpose. 

For  some  time  the  Baltimore  &  Oliio 
Railroad  has  been  extending  the  use  of 
the  telephone  for  the  transmission  of 
ordinary  business  messages,  connecting 
the  division  headquarters  with  the  ter- 
minals of  the  divisions  by  means  of  the 
"composite"  telephone  method.  This 
system  admits  of  the  simultaneous  work- 
ing of  the  wires  telephonically  and  tele- 
graphically without  interfering  with  each 
Other. 

In  addition  to  these  long  circuits  the 
telephone  is  used  extensively  in  single 
track  blocking,  and  for  the  movement 
of  yard  engines  and  the  connection  of 
non-telegraph  stations  with  telegraph 
stations,  by  which  trains  are  moved  from 
the  former  to  the  latter,  where  the  ordi- 
nary telegraph  orders  are  received.  In 
this  manner  the  telephone  is  used  for  sin- 
gle track  blocking  between  Newark  and 
Bellaire,  Ohio.  The  telegraph  offices  av- 
erage about  eight  miles  apart,  and  at 
many  points  the  siding  extends  beyond 
the  telegraph  office  a  distance  of  about 
two  miles.  By  having  the  telephone  lo- 
cated at  the  switches,  a  train  is  there- 
fore allowed  to  use  the  passing  siding 
up  to  the  outlet  switch.  Then  as  soon 
as  the  train  for  which  it  has  been  held 
has  passed,  the  conductor  notifies  the 
operator  in  the  block  signal  tower  and 
he  is  given  permission  to  proceed  with 
his  train  to  the  next  block  signal  office. 
In  this  way  the  blocks  are  practically  cut 
down  so  far  as  main  track  use  is  con- 
cerned, just  so  much  as  the  side  tracks 
extend  into  the  blocks.  In  some  instan- 
ces it  permits  of  the  use  of  four  miles 
of  passing  tracks,  leaving  but  four  miles 
of  main  track  to  be  covered  by  the 
blocking.  The  result  is  that  it  practically 
shortens  the  block  by  one-half  the  dis- 
tance and  hastens  the  movement  of 
traffic  to  that  extent.  This  method  of 
using  the  telephone  between  Newark 
and  Bellaire,  over  104  miles  of  sinple 
track,  has  been  in  use  for  about  two 
and  a  half  years  with  great  success.  It 
is   a   system   that   very   much    facilitates 


the   han  lling   of   traffic   and   is   pericclly 
sjife  in  the  movement  of  trains. 


The    Detroit    Five    Feed    Locomotive 
Lubricator. 

The  Detroit  No.  41  Five  Feed  Loco- 
motive Lubricator,  bullseye  pattern,  is 
attracting  a  good  deal  of  attention  at 
the  present  time,  especially  in  connection 


DETROIT     FIVE     FEED     LOCOMOTIVE     LUBRICATOR 

with  balanced  compound  locomotives.  It 
performs  the  same  service  as  has  been 
done  by  two  lubricators  (one  double  feed 
and  one  triple  feed)  in  the  past  and  it 
takes  up  much  fess  'space  in  the  cab. 
The  feeds  can  be  arranged  to  feed 
against  either  high  or  low  pressure  as 
may   be   desired. 


Phantom  Train. 


the  atmosphere,  will-o'-the-wisp  fires  and 
many  other  things  have  been  put  forward 
to  explain  it.  Even  the  supernatural  was 
dragged  in  to  serve  the  purpose,  but  to 
this  day  the  mystery  has  remained  un- 
solved. Another  case  of  the  same  kind 
has  just  presented  itself  in  Michigan, 
which  will  interest  all  acquainted  with  the 
Valcartier-St.  Catherine's  story.  It  is  re- 
lated in  the  following  despatch: 

Flint,  Mich.,  April  3. — Mrs.  Fred 
Seeley,  of  Whigville,  has  reported  a 
strange  phenomenon.  She,  with  her 
husband  and  a  few  friends,  saw  what 
they    believed    to    be    a    fully    equipped 

Tand  speeding  passenger  train 
on    the    tracks    of    the    Pere 
Marquette     Railway,     a     few 

miles  from  their  house.  They 
saw  the  train  come  to  a  full 
stop  and  noted  the  lights  in 
the  windows.  Then  there 
seemed  to  be  a  catastrophe  of 
some  sort,  and  the  whole  train 
was  seen  to  be  in  flames  in  a 
short  time. 

Mrs.  Seeley's  husband,  with 
a  man  employed  by  him  on  his 
farm,  took  a  lighted  lantern 
and  started  for  the  scene  of 
the  supposed  fire.  On  their 
way  they  saw  approaching  the 
regular  passenger  train  due 
here  at  7.03.  To  their  horror 
this  train,  which  was  the  real 
one,  kept  on  at  a  ter- 
,ific  pace  towards  the  burning  cars. 
It  reached  the  scene  and  passed 
through  it  with  a  roar.  Mr.  Seeley  and 
his  companion  kept  on  and  reached  the 
place  where  they  supposed  there  was  a 
burning  train.  They  found  nothing.  Their 
report  of  the  strange  affair  has  been 
listened  to  with  interest.  All  the  people 
are  well  known  locally  and  well  thought 
of. — Quebec  Telegraph. 


Many  of  our  local  readers  are  familiar 
with  the  legend  of  the  phantom  train 
that  is  said  to  have  been  frequently  seen 
approaching  the  old  bridge  over  the 
Jacques  Cartier  river  on  the  then  main 
line  of  the  Lake  St.  John  Railway  at 
St.  Gabriel  as  if  coming  from  Quebec, 
and  then  suddenly  disappearing.  So 
many  of  the  good  people  of  Valcartier 
and  St.  Catherine's  claim  to  have  wit- 
nessed this  strange  appearance  and  are 
ready  to  this  day  to  vouch  for  its  truth 
upon  oath  that  it  is  impossible  to  doubt 
that  they  really  saw  something,  at  times, 
which  was  calculated  to  create  the  im- 
pression of  an  approaching  railway  train. 
They  describe  this  impression  as  that 
which  would  be  caused  by  the  headlight 
of  a  locomotive  running  at  night  towards 
the  bridge  from  Quebec,  and  the  flashing 
of  the  lights  in  the  windows  of  the  cars 
it  was  drawing.  Various  theories  were 
propounded  to  account  of  this  unusual 
phenomenon.     Mirages,  peculiar  states  of 


The  B.  F.  Sturtevant  Co.,  of  Bos- 
ton, Mass.,  has  recently  secured  the 
contract  for  furnishing  five  complete  sets 
of  heating  and  ventilating  apparatus  for 
the  Allegheny  County  Jail,  Pittsburgh, 
Pa.,  each  set  consisting  of  a  plenum  fan 
and  an  exhaust  fan,  both  driven  by  di- 
rect-connected engines  and  connected 
with  heaters  and  tempering  coils. 


President  Roosevelt  said  that  a  hun- 
dred thousand  dollar  man  was  needed 
for  president  of  the  Panama  Canal  Com- 
mission and  he  selected  a  railroad  official 
who  began  towards  the  top  and  never 
displayed  the  least  indication  of  possess- 
ing the  ability  that  would  have  com- 
mended him  to  the  position  of  brake- 
man.  

To  doubt  and  be  astonished  is  to 
recognize  our  ignorance,  and  this  is  the 
first  step  towards  acquiring  knowledge. 
— Lord  Chesterfield. 
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Air  Brake  Department. 


CONDUCTED     BT     F.     M.     NBI>I,IS. 


Air  Strainer  for  Air  Pump. 

The  acc'ompanying  sketch  illustrates 
a  strainer,  made  by  the  W.  A.  B. 
Co.,  for  filtering  the  air  drawn  into 
the  air  cylinder  of  the  air  pump. 
It  is  of  large  diameter,  7}i  ins.,  thus 
giving  the  air  a  sluggish  current,  and 
allows  the  dirt  in  tlie  air  to  be  de- 
posited in  the  curled  hair  instead  of 
being  sucked  through  into  the  air  pump. 

As  will  be  observed,  the  strainer  con- 
sists of  an  outer  casing  containing  two 
perforated  screens,  the  space  between 
being  filled  with  curled  hair.  A  hinge 
arrangement  permits  a  ready  removal 
of  the  inner  parts  for  cleaning  purposes. 
The  concave  face  plate  prevents  the 
immediate  contact  of  snow,  grease,  fly- 
ing sparks,  etc.,  with  the  strainer  per- 
forations. The  annular  space  for  the 
entrance  of  air  is  much  greater  in  area 
than  the  opening  through  the  receiving 
valves,  admitting  readily  clean  atmos- 
pheric air  to  the  air  cylinder  of  the 
pump. 

The  curled  hair  may  be  removed  and 
cleaned  with  a  steam  jet  or  kerosene 
bath,  or  may  be  replaced  with  new 
curled  hair.  A  season's  service  trial  of 
this  strainer  has  demonstrated  that  it  is  a 
great  protection  to  the  air  cylinder,  and 
largely  lessens  the  wear  of  the  packing 
rings  and  the  cylinder  walls. 


that  the  steel  backed  brake  shoe  was  in- 
dispensable for  high  speed  brake  and 
modern  service.  Persons  especially  in- 
terested in  the  subject  of  brake  shoes 
would  do  well  to  read  the  committee's 
report  in  full. 

The  committee  on  air  brake  hose  re- 
ported that  the  greater  percentage  of 
defects  in  hose  were  due  to  causes  for 
which  the  manufacturer  was  not  re- 
sponsible. Some  causes  for  defective 
hose  were  due  to  the  fact  that  the  M.  C. 
B.  specifications,  calling  for  the  train 
pipe  13  ins.  from  the  centpr  line  of  the 
car  and  the  angle  cock  slanted  in- 
ward 30  degrees  from  a  perpendicular, 
were  not  fulfilled.  The  committee  be- 
lieved  that    the   M.    C.   B.   label   on    t!ie 


device  to  be  worthy  of  more  general 
application.  He  believed  that  such  ap- 
plication would  follow  in  the  near 
future,  and  that  it  would  be  equally  as 
important  an  event  as  was  the  adoption 
of  the  automatic  air  brake  and  the  auto- 
matic car  coupler  of  the  M.  C.  B.  As- 
sociation. 

A  committee  on  brake  beams  was 
appointed  to  continue  its  work  on  re- 
vision of  the  dimensions  of  brake 
beams. 

A  committee  was  appointed  to  in- 
vestigate and  improve  the  M.  C.  B. 
specifications  for  high  speed  brake 
foundation  gear. 

A  member  suggested  that  since  it  has 
become  necessary  under  the  Safety  Ap- 


Air  Brake  Matters  at  Master  Car  Build- 
ers' Convention. 

The  air  brake  matters  taken  up  at  the 
convention  of  the  Master  Car  Builders' 
Association  at  its  annual  convention  re- 
cently adjourned,  of  interest  to  air 
brake  men  in  general,  are  as  follows: 

The  committee  on  triple  valve  tests 
reported  that  it  had  tested  no  new  triple 
valves  during  the  past  year.  The  com- 
mittee, however,  believed  that  develop- 
ments in  triple  valves  were  now  going 
on  from  which  railway  companies  might 
expect  some  very  interesting  informa- 
tion in  the  very  near  future,  and  which 
would  revolutionize  air  brake  practice 
quite  as  much  as  did  the  automatic 
brake  when  it  was  developed  from  the 
straight  air  brake. 

The  committee  on  brake  shoe  tests 
reported  that  it  had  tested  four  brake 
shoes  during  the  past  year,  one  from 
the  Southern  Pacific  Railroad,  one  from 
the  Central  Railroad  of  New  Jersey,  and 
two  from  the  Chicago,  Indianapolis  & 
Louisville  Railroad.  Nothing  of  un- 
usual importance  had  developed  in  the 
test   of  these   shoes   except   to   indicate 


roiio- 
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AIR     STRAI.NER     WITH     Ht.VGED     COVER. 


hose  should  be  copyrighted  to  prevent 
unscrupulous  manufacturers  from  mak- 
ing use  of  said  high  grade  label  on  in- 
ferior hose.  The  committee  further 
recommended  that  the  manufacturers 
produce  at  lower  cost  a  better  medium 
grade  of  hose. 

In  response  to  a  question  of  a  mem- 
ber regarding  train  men  going  between 
cars,  Mr.  Moseley,  secretary  of  the  In- 
terstate Commerce  Commission,  said 
that  men  now  have  to  go  between  cars 
to  couple  and  uncouple  hose.  He  fur- 
ther advised  that  there  were  automatic 
air  couplers  now  in  practical  service, 
having  merged  from  the  experimental 
stage,  and  has  been  in  use  for  a  year 
or  more  on  the  entire  passenger  equip- 
ment of  the  Long  Island  Railroad,  and 
that  such  service  had  demonstrated  the 


pliances  Act  to  have  50  percent,  of  each 
train  controlled  by  air  brakes,  the  num- 
ber of  accidents  due  to  burst  air  brake 
hose  had  increased  considerably.  This 
seemed  to  call  for  an  air  brake  hose  of 
better  quality,  and  the  member  recom- 
mended that  a  rule  be  embodied  in  the 
code  making  the  use  of  air  brake  hose 
in  accordance  with  the  M.  C.  B.  speci- 
fications obligatory.  The  Arbitration 
Committee  acquiesced  in  this  belief,  and 
recommended  the  adoption  of  the  fol- 
lowing rule,  which  was  adopted  by  the 
convention:  "Air  brake  hose  applied  to 
foreign  cars  after  July  i,  1906,  shall  be 
considered  wrong  repairs  unless  they 
are  made  in  accordance  with  the  M.  C. 
B.  specifications  and  are  so  labeled." 
The    Arbitration    Committee    recom- 
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mended  the  following  changes,  which 
were  adopted : 

Angle  cocks,  grinding  in 2jc. 

Cleaning,  oiling,  testing  and  sten- 
ciling cylinders,  price  to  be  in- 
creased to   30c. 

"Cleaning,    testing    and     stenciling" 

to  be  increased  to 23c. 

Triple  valve  removed,  cleaned, 
oiled,  tested  and   stenciled,   to   be 

increased  from  24c.  to 36c. 

Cleaning,  testing  and  stenciling,  to 

be  increased  from  6c.  to i8c. 

in  order  that  the  total  charge  may  be 
made  up.  The  committee  was  of  the 
opinion  that  the  price  allowed  for  this 
work,  according  to  the  old  schedule, 
was  inadequate,  as  experience  had 
shown,  and  the  prices  should  be  in- 
creased to  the  figures  named. 


Bad  Design  of  Brake   Beam   Hanging. 

One  of  our  southern--  cprrespondents 
sends  us  drawings  of  a  defective 
method  of  hanging  brake  shoes  and 
beams,  which  are  illustrated  herewith, 
and  which  is  admittedly  a  very  bad 
design.  As  will  be  seen  by  reference 
to  the  illustrations,  the  brake  shoes  and 


Ril-  .J  Loco.  Eng. 

A  GOOD  DE-IGN  OF  BRAKE  BEAM 
HANGER  .SUPPORT. 

beams  have  a  very  short  hanger,  which 
is  inclined  upward  from  a  horizontal 
line,  and  undoubtedly  would  result  in 
many  slid  flat  wheels.  These  skidded 
wheels,  as  our  correspondent  states,  are 
always  found  on  the  leading  pair  of 
wheels  in  the  truck.  It  will  be  readily 
seen  that  the  leading  wheels  would  be 
more  severely  acted  upon,  inasmuch 
that  the  toggle  joint  eflfect  of  the 
hanger  and  the  shoe  on  the  wheel  is 
greater  than  it  would  be  with  the  fol- 
lowing pair  of  wheels  in  the  truck, 
which  would  not  be  endangered  until 
the  car  ran  in  the  opposite  direction. 
This  matter  is  made  much  worse  by 
the  use  of  a  brake  head  whose  attach- 
ment to  the  brake  hanger  permits  of 
V/z  ins.  slack  motion.  This  design  is 
a  faulty  one  and  should  not  be  installed 
upon  air-braked  cars. 


New  Air  Brake  Association  Questions 
and  Answers. 

The  New  Book  of  Progressive  Form 
of  Questions  and  .Answers  on  the  Air 
Brake  comprises  both  the  Westing- 
house  and  New  York  systems,  is  re- 
vised and  new  throughout,  and  has  been 
brought  right  up  to  date,  June,  1905. 

It  is  splendidly  printed  on  white, 
hard,  glossy  paper,  with  clean  type  and 


neat,  clear-cut  illustrations,  expressly 
prepared  for  this  purpose. 

The  illustrative  and  descriptive  work 
has  been  performed  by  specialists  from 
both  brake  companies,  while  the  prac- 
tical road  and  terminal  work  has  been 
done  by  actual  railroad  service  men, 
called  in  for  the  purpose  from  the  firing 
line   of  daily   experience. 

Both  the  Westinghouse  and  New 
York  brake  valves  and  triple  valves  are 
show-n  in  all  their  several  working  posi- 
tions; also  the  air  pumps,  governors, 
retaining  valves  and  all  valves  in  the 
signal  system,  and  high  speed  brake  are 
shown  in  all  positions,  open  and  closed, 
operative  and  non-operative.  Care  has 
been  taken  to  make  the  book  as  clear 
and  thorough  as  possible. 

The  carefully  constructed  and  com- 
prehensive character  of  the  book  makes 
it  equally  serviceable  to  both  the  be- 
ginner and  the  advanced  student. 

Every  man  in  locomotive,  car,,  train, 
shop  and  roundhouse  service  and  rail- 
road office  should  possess  the  book.  It 
has  no  superior  as  a  work  of  reference 
on  both  systems  of  brakes,  and  is  a 
thorough  air  brake  instructor.  It  is  a 
complete  air  brake  course  in  itself,  and 
will  pass  the  student  on  any  examina- 
tion. 

The  book  is  6  ins.  by  9  ins.  in  size, 
and  contains  .380  pages,  about  two  hun- 
dred beautiful  illustrations  and  nearly 
two  thousand  comprehensive  questions 
and  answers.  Neatly  bound  in  hand- 
some, illustrated  paper  cover,  it  will  be 
sent,  prepaid,  to  any  address  in  the 
United  States,  Canada  and  Mexico  for 
$1.50;  or  in  handsomely  bound,  rich 
Russia  leather,  for  library  or  more  sub- 
stantial use.  prepaid,  for  $^.oo.  Send 
orders  to  this  office. 


a  pump  that  has  stopped  on  account  of 
being  dry. 

If  the  pump  still  refuses  to  start,, 
shut  off  the  steam,  remove  the  revers- 
ing valve  chamber  cap  nut,  drop  a  little 
valve  oil  in  the  reversing  chamber,  re- 
place the  cap  nut  and  turn  on  the 
steam.  If  it  then  refuses  to  start,  tap- 
it  lightly  on  the  left  main  valve  head, 
but  not  on  the  reversing  valve  cap  nut. 

If  the  pump  still  refuses  to  start, 
open  the  drain  cock  and  see  if  the  pump- 
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FAULTY    DESIGN     OF     IR.^KE     BEAM 
SUSPENSION. 

is  getting  steam,  and  if  it  is  not,  the 
fault  lies  in  the  governor.  If  steam  is- 
sues freely  from  the  pump,  the  gov- 
ernor is  O.  K.  Open  the  drain  cock  in 
the  lower  end  of  the  steam  cylinder 
next,  and  if  the  steam  issues  freely,  the 
pump  is  on  the  up  stroke.  If  the  steam 
does  not  come  out  of  drain  cock  freely, 
then  the  'pump  is  on  the  down  stroke. 
Now  shut  off  the  steam  and  remove  the 
i^eversing  valve  chamber  cap  nut.  If 
the  valve  is  at  its  lowest  position,  the 
trouble  is  likely  due  to  a  reversing 
plate  stud  being  out,  and  cocked  in  such 
a  way  as  to  prevent  piston  from  finish- 
nig  its  stroke,  or  it  may  be  the  steam 


AN     INSIDE     DESIGN     OP     BRAKE     WHICH     IS     NOT     GOOD. 


CORRESPONDENCE. 


Some  Practical  Roundhouse  Points  on 
the  Air  Pump. 

If  a  9J4-in.  air  pump  stops,  to  locate 
the  cause  shut  off  the  steam  from  the 
pump  for  a  short  time,  then  turn  on 
the  steam  quickly.  This  will  start  the 
pump  that  has  stopped  on  account  of 
having  the  gasket  partly  blown  out  in 
the  top  head  (in  a  manner  they  always 
blow  out,  as  described  in  Railway  and 
Locomotive  Engineering  some  time  ago) 
every  time,  and  will  in  some  cases  start 


piston  head  is  off  and  is  cocked  in  the 
steam  cylinder.  If  the  latter,  a  strong: 
blow  will  be  heard  at  the  front  end  the 
same  as  if  the  blower  was  turned  on. 

If,  on  removing  the  reversing  valve 
chamber  cap  nut,  we  find  that  the  re- 
versing valve  is  at  its  highest  position, 
the  trouble  is  in  the  main  valve.  Likely 
the  rings  in  the  small  piston  are  worn 
out,  or  a  piece  of  pipe  cutting  or  other 
metal  worked  in  the  main  valve  in  such 
a  position  as  to  prevent  the  main  valve 
from  moving. 

If  the  reversing  valve  is  up,  but  we 
hear  it  drop  as  soon  as  we  start  to  re- 
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move  tlic  reversing  valve  eap  nut,  tlic 
trouble  is  due  to  the  reversing  valve 
plate  being  partly  or  wholly  discon- 
nected. Sometimes  when  we  find  a  re- 
versing plate  off,  the  reversing  valve 
can  be  removed  from  the  pump,  but  not 
always,  as  a  shoulder  wears  on  the 
shoulder  of  the  reversing  rod  and  pre- 
vents it  being  removed. 

If,  when  shutting  off  the  steam  from 
the  pump  and  attempting  to  remove  the 
reversing  valve  cap  nut,  we  hear  the 
reversing  valve  drop,  and  upon  exam- 
ination we  find  we  can  only  raise  it  a 
short  distance,  the  trouble  may  be  due 
to  the  bottom  head  off,  or  piston  rod 
nuts  partly  or  wholly  off.  We  can 
readily  ascertain  if  this  is  the  cause  by 
removing  the  plug  in  the  lower  cylin- 
der head.  While  these  are  not  all  the 
defects  that  might  occur  in  an  air  pump, 
they  are  the  most  common,  and  may  be 
of  some  assistance  to  tliose  of  your 
readers  who  have  this  work  to  do. 

John  F.  Long, 

Roundhouse  Repairman,  Frisco  Line. 

Monett,  Mo. 


Air  Pump  Strainer.  from   Great   Britain,    and    imitated    the 

The  accompanying  cut  illustrates  the  British   practice   of   running  on   the   left 

strainer  for  the  air  cylinder  of  the    iir  side.    An  awkward  arrangement  m  Great 

pump  which  we  are  using  and  have  had  Britain    was    that    the    engine   driver    in 


Cracked   Pump   Heads  Repaired. 

During  the  recent  winter  some  of  our 
New  York  pump  heads  were  frozen  up 


MENDING     A     CRACKED     PU.MP     HEAD 

and  became  cracked  in  consequence 
thereof.  These  heads  have  been  patched 
very  efficiently  and  are  in  service  at  this 
time. 

This  was  accomplished  by  first  dress- 
ing off  smoothly  the  lower  side  of  steam 
passage  and  then  screwing  two  or  more 
^  in.  tap  bolts,  according  to  length  of 
crack,  through  the  two  walls  of  this 
steam  passage  and  drawing  them  up  se- 
curely. 

The  attached  sketch  illustrates  the 
worst  one  we  have  had,  requiring  four 
bolts  to  stop  the  leak. 

E.  O.  Palmer. 

Bloomingtoii,  III. 


A     SIMPLE     DESIGN     OF     SrRAINER     FOR 


good  success  with.    As  will  be  seen,  the 
device  consists  of  curled  hair  held  be- 
tween   two    strainers.     The   device     is 
screwed  on  to  the  suction  of  air  cylinder 
of  the  air  pump  and  strains  the  dirt  out 
of  the   air.     The  hair  can   be   removed 
and  cleaned  with  very  little  trouble. 
John  Hume,  Jr., 
Genl.  A.  B.  luspr.,  H.  &  T.  C.  Ry. 
Houston,  Tex. 


Engineer  Moved  to  Left-Hand  Side. 
An  order  has  recently  been  issued  by 
the  Northern  Railway  of  France  to  built 
tlicir  locomotives  so  that  the  mecanicien, 
as  the  locomotive  engineer  is  called  in 
France,  will  stand  on  the  left  side  of  the 
engine  instead  of  the  right  hand  side,  as 
was  customary  hitherto.  Tlie  order  for 
a  change  illustrates  the  conservative  ten- 
dencies that  prevail  on  foreign  railways. 
Vehicles  on  common  roads  in  Great  Brit- 
ain keep  to  the  left  when  meeting  other 
vehicles,  but  on  the  continent  of  Europe 
they  follow  the  same  practice  customary 
in  America,  of  keeping  to  the  right. 
When  railways  were  first  introduced  in- 
to   Great    Britain,   trains   were    made   to 


early  days  was  located  on  the  right  hand 
side  of  the  engine,  while  the  signals  were 
on  the  left  hand  side,  a  very  inconvenient 
and  dangerous  condition  of  afifairs. 
Long  ago  the  British  railway  com- 
panies changed  their  engines  so  that  the 
man  in  charge  was  located  on  the  side 
where  he  could  see  the  signals  most 
conveniently,  but  it  has  taken  all  these 
years  for  the  French  railroad  com- 
panies to  make  the  same  common  sense 
cliangc. 


New  Orleans,  1905,  Air  Brake  Associa- 
tion Proceedings. 

The  proceedings  of  the  1905,  New  Or- 
leans, convention  of  the  Air  Brake  Asso- 
ciation, have  just  been  finished  and  are 
on  sale  at  this  office,  leather  bound  copy, 
$1.00,  and  paper  bound,  75  cents.  Order 
for  your  air  brake  file  and  library  now, 
and  don't  wait  until  the  edition  is  ex- 
hausted and  out  of  print. 


In  the  first  part  of  this  paper  in  the 
article  oTi  the  18-hour  New  York-Chi- 
cago trains  we  mention  that  the  time 
of  the  New  Y'ork  Central  &  Lake  Shore 
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An  Air  Whitewasher. 

Enclosed  you  will  find  sketch  of  an 
air  whitewasher  which  beyond  a  doubt 
is  a  success  in  every  sense  of  the  word. 
Last  year  it  required  one  man  about 
one  month  to  get  same  results  that  this 
whitewasher  accomplished  in  less  than 
two  hours.  I  believe  no  explanation  is 
necessary,  as  the  cut  is  clear. 

Henry  W.  James. 

Toronto,  Can. 


A.N    INEXPENSIVE    AIR    WHITEWASHING   MACHINE. 


run    keeping    to    the    left    following    the  trains  had  been  lengthened  to  20  hours, 

practice  of  the  common  roads,  and  when  The    order    to   that    effect    was    only    a 

the    French     railways     began     operating  few  days  in  operation,  and  the  train  is 

trains  they  first  received  the  rolling  stock  now  running  on  the  original  schedule. 
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Ventilators  for  Passenger  Car  Equip- 
ment. 
Tlierc  has  been  such  a  demand  for  a 
positive  ventilator  for  passenger  car 
equipment,  that  the  Safety  Car  Heating 
&  Lightinsr  Company  has  arranged  lor 
the  manufacture  and  sale  of  an  improved 
form  of  the  Andrew  Ventilator,  which 
has  heretofore  been  applied  and  is  now 
in  service  on  a  considerable  number  of 
passenger  coaches  giving  most  satisfac- 
tory results. 


the  direction  of  the  motion  of  the  car, 
is  redliced  to  rolling  friction— as  a  mat- 
ter of  fact,  a  speed  of  less  than  four 
miles  per  hour  serves  to  reverse  the 
ventilators. 


Locomotives  for  Japan. 
The  Baldwin  Locomotive  Works  have 
just  received  orders  for  150  additional 
locomotives  for  the  Imperial  Govern- 
ment Railways  of  Japan,  making  250 
since  the   first  of  the  year.     Under  the 


The   ventilator  which   is   designed   for     terms     of     the     contracts,    which 


application  to  a  portion  of  the  deck 
sash  openings  of  a  car,  is  of  the  ex- 
haust type;  operates  on  the  ejector  prin- 
ciple, and  is  automatically  reversible,  ac- 
commodating itself  in  operation  to  the 
direction  of  the  train  without  attention. 

Fig.  I  shows  in  elevation  its  applica- 
tion to  the  side  deck  of  a  car.  It  is 
shown  in  sectional  elevation  in  Fig.  2; 
in  sectional  plan  in  Fig.  3. 

It  is  applied  in  connection  with  the 
deck  sash  openings,  the  screen  being  re- 
moved  and    a    frame    for   the    ventilator 


SAFETY   CAR    HEATING.     FIG.    1. 

being  substituted  provided  with  glass, 
except  for  the  6-in.  square  screened 
opening  for  the  ventilator  connection.  It 
is  seen  from  this  that  the  ventilators 
communicate  directly  with  the  interior 
of  the  car  when  the  deck  sash  is  open. 

The  deck  sashes  and  their  openings 
which  are  not  fitted  with  ventilators 
need  no  alteration  or  attention — they 
may  be  opened  for  air  supply  or  left 
closed. 

It  will  be  seen  that  the  ventilator  is 
storm-proof  against  transverse  storms; 
that  rain,  snow,  smoke  and  cinders  strik- 
ing it  longitudinally  are  carried  through 
the  ventilator  beyond  the  opening  con- 
necting with  the  car. 

It  will  also  be  noticed  that  the  re- 
versal of  the  ventilators   for  changes   in 


signed  at  Yokohama,  all  the  locomotives 
are  to  be  delivered  there  before  De- 
cember. 

Within  three  weeks  the  last  of  the 
first  100  locomotives  for  Japan  were 
shipped  from  Philadelphia,  and  the  Min- 
nesota, of  the  Great  Northern  Steam- 
ship Company,  has  just  landed  at  Yoko- 
hama the  first  fifty-seven  locomotives  of 


type.  These  150  locomotives  will  cost 
the  Japanese  Government  about  $1,500,- 
000. 

Compared  with  the  giant  locomotives 
used  on  railroads  in  this  country,  these 
passenger  locomotives  for  Japan,  where 
the  gauge  is  3I/2  ft.,  are  small.  They 
weigh  102,000  lbs.,  have  a  wheel  base  of 
20  ft.,  driving  wheels  49  ins.  in  diameter, 
and  tanks  holding  1,800  gallons  of  wa- 
ter. 

The  largest  type  passenger  locomotive 
used  in  the  United  States  weighs  225,- 
000  lbs.,  has  a  wheel  base  of  35  ft.,  with- 
out the  tender,  driving  wheels  84  ins.  in 
diameter,  and  a  tank  capacity  of  8,500 
gallons.  The  50  freight  locomotives  are 
to  weigh  120,000  lbs.  each. 


The  largest  order  ever  placed  for  car 
journals  has  just  been  given  to  McCord 
&  Co.,  of  Chicago,  for  the  equipment  of 


— =  transverse:  section  lookimg. towards  car  — 
s.\fety  car  heating.    figs.  2  &  3. 


that  lot.  The  freight  charge  from  Phila- 
delphia across  the  United  States  by  rail, 
and  thence  across  the  Pacific  ocean  by 
ship  to  Japan,  is  about  $i,ooo  per  loco- 
motive. 

Requiring  promptly  200  more  passen- 
ger locomotives  of  the  type  of  those 
first  ordered  at  Baldwin's,  Japan  asked 
for  bids.  The  order  was  divided,  100 
locomotives  of  this  class  being  ordered 
from  the  Baldwin  Locomotive  Works 
and  100  from  the  North  British  Locomo- 
tive Company,  the  trust  of  Great  Brit- 
ain. 

The  Philadelphia  concern  could  have 
had  the  entire  lot,  but  let  part  of  the 
business  go,  in  order  to  take  another 
contract  covering  fifty  consolidated 
freight     locomotives     of     the     American 


the  10,000  freight  cars  ordered  recently 
by  the  Baltimore  &  Ohio  Railroad.  Sim- 
plex truck  bolsters  have  been  specified 
for  9,950  cars,  and  Westinghouse 
draught  gear  for  all  cars  except  250 
refrigerator  cars,  the  latter  to  have 
Miner   draft   gear. 


It  is  reported  that  the  Gould-Rocke- 
feller interests  have  purchased  a  tract 
of  land  near  Pueblo,  Col.,  on  which  they 
intend  erecting  works  for  the  building  of 
locomotives  and  street  cars. 


The  Renfroe  Car  Replacer  Co.  has 
been  incorporated  in  Birmingham  with  a 
capital  stock  of  $75,000.  The  company 
will  establish  a  plant  to  manufacture  a 
car  replacer. 
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N.  Y.,  Ontario  &  Western  Roundhouse. 

The  illustration  herewith  shows  a  thor- 
oughly up-to-date  engine  house  recently 
built  at  Middletown,  N.  Y.,  for  the  New 
York,  Ontario  &  Western  Railway,  ac- 
cording to  plans  prepared  by  Mr.  C.  E. 
Knickerbocker,  engineer  of  maintenance 
of  way  for  the  company.  In  the  cold 
climate  of  New  York  State  an  important 
feature  of  a  roundhouse  is  the  providing 
of  heat  at  the  right  spot  to  thaw  out 
frozen  bearings  and  thereby  get  the  en- 
gine ready  quickly  to  go  out  again.  This 
house  is  provided  with  the  best  heating 
and  ventilating  arrangement  ever  devised 
—that  of  B.  F.  Sturtevant  &  Co.,  Bos- 
ton, and  leaves  nothing  to  be  desired. 

The  building  content  is  646,760  cubic 
feet.  The  equipment  consists  of  Sturte- 
vant blast  wheel,  7  ft.  in  diameter  by  4 
ft.  in  width,  enclosed  in  ^  steel  plate 
housing,  with  lower  quarter  extended 
beneath  the  floor  and  containing  the  out- 
let through  which  air  is  discharged  into 
the  underground  duct.  The  fan  is  driven 
by  7xio'A  direct  connected  engine,  which 
draws  the  air  through  a  Sturtevant  heat- 


uris  upon  which  the  apparatus  did  the 
work  last  winter  are,  therefore,  sub- 
ject to  change  under  altered  conditions 
of  equipment.      It   is   reported,   however. 


INSIDI':     OI'     NHW     YORK,     ()XT.\RIO     .S; 

RorNDiiorsK. 

tliat  the  steam  was  held  on  the  old  en- 
gine at  130  lbs.,  and  that  nights  during 
the  winter  when  the  thermometer  was 
from    5    to   20   degrees    below    zero,    en- 


apt  to  be  broken  from  any  old  castings 
or   material   falling  from   the   engines. 

During  a  discussion  on  Locomotive 
Terminal  Facilities  at  the  Master  Me- 
chanics' Convention,  Mr. 
George  W.  West,  super- 
intendent of  motive  pow- 
er of  the  New  York,  On- 
tario &  Western,  said: 

"In  regard  to  the  heat- 
ing   and    ventilating    of 
roundhouses,    our    com- 
pany built  a  new  round- 
house   last    fall,    and    all 
during    the    past    winter, 
which  was  a  very  severe 
one,  it  was  heated  by  the 
Sturtevant  system  of  hot 
air.     I  must  say  that  the 
roundhouse     is    a     most 
comfortable       place      to 
work   in,   and    was   freer 
from     smoke    than     any 
I     have     ever     been     in. 
no     trouble     in     removing 
the     under     side     of 
The    water 


\vi>ti-:rn 


loundhouse 

We     had 

the      ice      from 

the    engine    in    one    hour 


NEW    YORK,    ONTARIO    &    WESTERN    ROfNDHOUSE. 


er  containing  6,900  ft.  of  i-in.  pipe.  The 
outfit  was  installed  to  heat  the  building 
to  65  degrees  with  temperature  of  zero 
outside. 

It  is  stated  that  during  the  past  win- 
ter the  steam  was  furnished  from  an  old 
engine  which  stood  outside  the  house, 
as  the  new  boilers  could  not  be  arranged 
and  prat  in  place  at  the  time.     The  fig- 


gines  coming  into  the  house  could  be 
thawed  out  in  from  one  to  two  hours, 
although  completely  covered  with  snow. 
In  the  old  house,  equipped  with  steam 
pipes  in  the  pits,  it  is  stated  that  it  would 
take  from  five  to  si.x  hours.  It  is  claim- 
ed thafthe  steam  pipes  placed  in  the  pit 
are  dangerous  for  the  men,  as  they  are 
liable   to    be   burned   and   the   pipes    are 


would. begin  to  drip  from  around  the 
engine  truck  spokes  in  fifteen  minutes 
after  the  engine  came  in.  The  air  was 
all  taken  in,  in  the  manner  mentioned 
in  the  paper.  We  got  all  the  air  through 
port  holes  in  the  pits,  and,  as  I  have 
said,  the  roundhouse  was  very  warm  and 
very  comfortable  to,  work  in,  and  the 
ventilation   was   perfect." 
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Pneumatic  Pipe  Bending  Machine. 

The  annexed  engraving  .■ihows  a  pneu- 
matic pipe  bending  apparatus  that  the 
Chicago    Pneumatic   Tool    Company   are 


PIPE   BENDING    MACHINE. 

putting  upon  the  market.  It  will  be  noted 
that  the  machine  is  very  simple  in  its 
construction,  at  the  same  time  it  will 
accomplish  a  marvelous  complexity  of 
work  in  line  of  its  intended  duty.  More- 
over, demanding  the  services  of  an  or- 
dinary helper  only,  who  can,  with  the 
aid  of  this  machine  bend  an  amount 
of  pipe  to  any  desired  complex  curvature 
in  one-tenth  of  the  time  that  a  skilled 
mechanic  would  require  to  perform  the 
same  amount  of  work  with  the  aid  of 
any  device  now  used  on  the  market,  the 
value  of  the  apparatus  becomes  at  once 
self-evident. 

Its  light  weight  renders  it  extremely 
portable,  thus  enabling  its  being  read- 
ily carried  from  shop  to  job,  or  vice 
versa,  and  can  be  secured  to  any  column 
stanchion,  or  any  available  support  in 
a  few  minutes,  or  a  suitable  stand  can  be 
furnished,  as  shown  by  the  illustration. 

Piping  of  steel,  iron,  brass,  copper  or 
other  material  can  be  bent  cold  up  to 
2  ins.  diameter  with  one  man.  This 
device  is  indispensable  in  ship  yards,  pipe 
shops,  locomotive  works,  sugar  houses, 
and  other  places  where  pipe  is  used  to 
any  extent. 


An  instance  of  rapid  locomotive  re- 
pairing is  reported  from  the  Erie  shops 
at  Meadville.  An  engine  was  taken  into 
the  shops  at  11  A.  M.  to  have  a  broken 
cylinder  replaced.  The  cylinders  were 
replaced  by  ones  taken  from  another 
engine,  and  the  locomotive  was  ready 
for  service  within  25  hours  from  the 
time  it  entered  the  shops. 


"Mogul"  as  a  name  for  a  locomotive 
appeals  to  the  ordinary  associated 
press  reporter.  When  a  railroad  com- 
pany introduces  a  new  form  of  heavy 
passenger  engine  it  is  always  denomi- 
nated a  "mogul"  in  the  press  dispatches. 


Reversing   Gear. 

The  engraving  herewith  illustrates  a 
power  reversing  gear  patented  by  Mr. 
W.  J.  McCarroll,  and  assigned  to  the 
Baldwin  Locomotive  Works.  The  gear 
is  intended  particularly  for  reversing  the 
valve  motion  of  locomotives,  but  it  is 
not  confined  by  the  inventor  to  this  ap- 
plication, as  it  may  with  suitable  modi- 
fication be  used  to  operate  a  steering 
gear  for  vessels  or  any  device  requiring 
a  reverse  motion.  It  consists  essen- 
tially of  a  vertical  stem  operated  by  the 
pistons  of  four  cylinders  arranged  in 
opposing  pairs,  one  pair  being  at  right 
angles  to  the  other.  This  stem  carries 
a  worm  which  gears  with  a  worm-wheel 
which  is  threaded  through  the  center 
to  receive  a  screw,  which  is  connected. 


throttle  valve  by  said  reversing  engine 
at  a  predetermined  position  of  said 
screw. 

2.  The  combination  with  a  reversing 
engine,  a  link  motion,  and  means  op- 
crated  by  said  engine  for  raising  or  low- 
ering the  link,  of  a  pivoted  arm  carry- 
ing at  one  end  a  graduated  scale  and 
being  at  the  other  end  attached  to  the 
link  operating  means,  and  a  stationary 
pointer  for  indicating  in  connection  with 
said  scale  the  position  of  said  link. 


Another    Locomotive    Building     Com- 
pany Dead. 

"The  Taunton  Locomotive  Works  cor- 
poration had  its  annual  meeting  on 
Wednesday  afternoon,  and  after  a  thor- 
ough discussion  of  its  affairs  by  the 
stockholders  a  vote  was  passed  author- 
izing the  directors  to  take  steps  to 
liquidate  the  concern.  This  is  in  line 
with  the  prediction  made  in  these  col- 
umns some  days  ago.  The  situation  was 
recounted  then  and  it  is  understood 
stands  to-day  in  much  the  same  condi- 
tion." 

The  above  item  is  from  a  New  Eng- 
land paper.  It  is  the  requiem  of  a  once 
prosperous  concern  that  has  died  from 
inferior  management.  The  Taunton  Lo- 
comotive Works  were  started  by  ener- 
getic business  men  who  forced  their 
business  into  rapid  success,  at  a  time 
when  New  England  manufacturers  had 
great  difficulties  to  overcome.  By  de- 
giees  the  company  became  rich,  but  a 
generation  later  the  strong  blood  of  the 
fcinders  began  circulating  through  weak 
channels,  the  inheritors  of  a  noble  pos- 
session considered  that  it  would  always 
drift  along  giving  out  harvests 
i  without  receiving  fertilizers,  and 
(O))  I        after     a     prolonged     season     of 


The  man  who  goes  into  a  thing  with 
a  swelled  head  always  comes  out  with 
a   sore  one. 


REVERSINO   GEAR. 

if  the  gear  is  to  be  used  in  a  locomo- 
tive, with  the  reach-rod,  which  is  con- 
nected with  the  reversing  link  in  the 
usual  manner.  A  revolution  of  the  stem 
will  cause  the  worm  to  drive  the  worm 
wheel,  which  will  cause  the  screw  to 
travel  in  or  out  as  'the  stem  is  driven  for- 
ward or  backward. 
The  claims  of  the  invention  are: 
I.  In  a  reversing  gear,  in  combina- 
tion, a  reversing  engine,  a  stem  driven 
by  said  engine,  a  worm  on  said  stem, 
an  internally  threaded  worm  wheel 
driven  by  said  worm,  a  screw  passing 
through  and  driven  by  said  worm  wheel 
adapted  to  be  connected  to  a  link,  a 
pivoted  arm  carrying  at  one  end  a  grad- 
uated arc  and  at  the  other  conriected  to 
said  screw,  and  stops  carried  by  said 
arm    adapted    to    engage    and    close    the 


■■        inanity    the     thing     shrivels     up. 
It      is      the      history     of     many 
manufacturing   concerns    whose    latter- 
day   stockholders    ought   to   have    been 
sent  to  an  asylum  for  the  feeble  minded. 


The  New  York.  New  Haven  &  Hart- 
ford Railroad  Co.  have  abolished  the  use 
of  the  trolley  on  the  Port  Chester 
branch  of  their  road,  and  have  intro- 
duced locomotives  in  their  place.  The 
engines  are  similar  to  those  that  used 
to  operate  the  elevated  railroads  of  vari- 
ous cities. 


No  book  covers  the  subject  of  com- 
pound locomotives  so  well  as  the  work 
by  Mr.  Fred  H.  Colvin.  Any  person 
can  understand  all  about  that  type  of 
engine  by  carefully  reading  this  book. 
We  do  not  know  of  any  book  so  well 
worth  one  dollar.     Send  for  it. 


Charity  is  more  than  dropping  a  crust 
in  the  slot  in  the  expectation  of  draw- 
ing out  a  three-layer  cake. 
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Of  Personal  Interest. 


Mr.  George  Gibbs,  a  few  years  ago 
the  most  popular  railroad  mechanical 
•engineer  in  the  country,  was  a  very 
welcome  visitor  at  the  Railway  Mechan- 
ical convention  and  had  a  busy  time  re- 
newing old-  acquaintances.  Mr.  Gibbs 
drifted  for  his  financial  health  into  elec- 
trical railroad  engineering  and  is  one 
vf  the  best  authorities  in  the  world  on 
electric  traction  and  mechanism.  He 
has  been  for  several  years  consulting  en- 
gineer of  the  Interborough  Rapid 
Transit  Company,  New  York,  a  position 
he  has  recently  left  to  become  chief  en- 
gineer of  electric  traction  of  the  terminal 
operation  of  the  Pennsylvania  Railroad 
in  New  York,  and  also  chief  engineer  of 
electric  traction  of  the  Long  Island 
Railroad.  Mr.  Gibbs  will  also  be  con- 
sulting engineer  of  the  Metropolitan 
Railwav  and  will  retain  oilier  influential 


&     Savannah,     with      headquarters     at 
Macon,  Ga. 

Mr.  Edward  L.  Douglass  has  been  ap- 
pointed general  manager  of  the  Gaines- 
ville Midland,  with  headquarters  at 
Gainesville.  Ga. 

Mr.  P.  W.  Nunan  has  been  appointed 
trainmaster  and  car  accountant  of  the 
Mississippi  Central,  with  headquarters  at 
Hattiesburg.  Miss. 

Mr.  James  M.  Wisler  has  been  ap- 
pointed master  mechanic  of  the  Toledo 
Railway  &  Terminal  Company,  with  of- 
fice at  Toledo,  Ohio. 

Mr.  F.  E.  Sanborn  has  been  ap- 
pointed superintendent  of  the  Portland 
division  of  the  Maine  Central,  with 
office  at  Portland,  Me. 

Mr.    D.    D.    Robertson    has    been    ap- 


GEORGE    GIBBS. 

engineering  connections.  We  consider 
George  Gibbs  the  most  eminent  engineer 
of  all  those  who  have  risen  through 
steam  railroad  channels  and  he  thor- 
oughly deserves  the  good  fortune  he  has 
worked  lor. 

Mr.  R.  H.  Gray  has  been  appointed 
master  mechanic  of  the  St.  Louis  & 
San  Francisco. 

Mr.  E.  H.  Daniel  has  been  appointed 
train  master  of  the  Central  of  Georgia 
at  Columbus,  Ga. 

Mr.  William  Birchill  has  been  ap- 
pointed general  foreman  of  the  Detroit, 
Toledo  &  Irori,  at  Ironton,  Ohio. 

Mr.  F.  W.  Cooper  has  been  appoint- 
ed master  mechanic  of  the  Lehigh  Val- 
ley, with  headquarters  at  Buffalo,  N.  Y. 

Mr.  W.  F.  Combs  has  been  appointed 
master  mechanic  of  the  Macon.  Dublin 


Mr.  W.  L.  Kmsell,  chief  draughtsman 
of  the  Northern  Pacific,  has  been  pro- 
moted to  the  position  of  mechanical  en- 
gineer, with  office  at  St.  Paul,  Minn. 

Mr.  I'red  Kirby,  engineer  on  the  Bal- 
timore &  Ohio,  has  been  promoted  to 
be  air  brake  instructor  and  inspector  of 
that  road,  with  office  at  Baltimore,  Md. 

Mr.  A.  M.  Phelan  has  been  appointed 
master  mechanic  of  the  Spokane  Falls 
&  Northern,  with  headquarters  at  North- 
port.  Wash.,  vice  M.  A.  Nugent,  re- 
signed. 

Mr.  J.  W.  Thomas,  for  several  years 
master  mechanic  on  the  Big  Four,  has 
been  appointed  master  mechanic  of  the 
Panama  Railroad,  with  headquarters  at 
Colombia.  ' 

Mr.    James    T.    Goodwin,     the     well- 


E.     A.     MTLLER. 
Superintendent  .Motive  Po  .ver.   Kew  York,   Chi- 
cago and  fet.  Louis.     (Noticed  last  mouth.) 

pointed  master  mechanic  of  the  Ft. 
Worth  &  Denver  City,  with  headquar- 
ters  at    Childress.   Tex. 

Mr.  F.  A.  Beckert,  general  foreman  of 
the  Louisville  &  Nashville,  has  been  ap- 
pointed assistant  master  mechanic,  with 
headquarters  at  Boyle's,  Ala. 

Mr.  Charles  Dunham,  for  several 
}-ears  signal  engineer  of  the  Illinois 
Central,  has  been  appointed  signal  en- 
gineer of  the  Great  Northern. 

Mr.  E.  G.  Bostwich  has  been  ap- 
pointed general  foreman  and  traveling 
engineer  of  the  Montana  Railroad,  with 
headquarters  at   Lombard,   Mont. 

Mr.  H.  V.  Piatt  has  been  appointed 
superintendent  of  the  Los  Angeles 
division  of  the  Southern  Pacific,  with 
headquarters  at  Los  Angeles.  Cal. 


J.iMtS     T.     GOODWIN. 

known  foreman  boiler  maker  of  the 
Richmond  Locomotive  Works,  has  been 
elected  president  of  the  International 
Master  Boiler  Makers'  Association.  Mr. 
Goodwin  is  a  graduate  of  the  Illinois 
Central  shops  at  Chicago,  and  worked 
for  some  titne  in  the  Rogers  Locomotive 
Works   before  going  to   Richmond. 

Mr.  C.  T.  O'Neil  has  been  appointed 
train  master  of  the  Pennsylvania  Di- 
vision of  the  Lehigh  Valley,  vice  Mr.  A. 
Ross,  resigned.  Mr.  O'Neil's  headquar- 
ters will  be  at  Sayre,  Pa. 

Mr.  T.  T.  Claj-ton,  for  some  time  trav- 
eling air  brake  inspector  of  the  Kansas 
City  Southern,  has  been  appointed  dis- 
trict locomotive  foreman,  with  head- 
quarters at  Mena,  Ark. 

Mr.  .\.  D"Heur.  resident  engineer  of 
San  Joatpiin   division.   Southern   Pacific 
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Company,  has  been  appointed  district 
engineer  of  the  Southern  District,  with 
headquarters  at  Los  Angeles. 

Mr.  C.  V.  Wood  has  been  appointed 
superintendent  of  terminals,  including 
the  Rook  Yard  of  the  Wabash  Pitts- 
burgh Terminal  Railway  Company,  with 
headquarters  at  Pittsburgh,   Pa. 

Mr.  A.  L.  Moler,  late  master  me- 
chanic of  the  Chicago,  Cincinnati  & 
Louisville,  has  accepted  the  position  of 
traveling  engineer  for  the  Locomotive 
Appliance  Company,  at  Chicago. 

Mr.  R.  H.  Ingram,  superintendent  of 
Los  Angeles  division.  Southern  Pacific 
Company,  has  been  appointed  general 
superintendent  of  the  Southern  District, 
with  headquarters  at  Los  Angeles. 

Mr.  F.  J.  Easley,  superintendent  of  the 
New  Mexico  Division  of  the  Atchison, 
Topeka  &  Santa  Fe,  has  been  appointed 
superintendent  of  the  Middle  Division, 
with  headquarters  at  Newton,  Kan. 

Mr.  Nick  Bowers  has  been  appointed 
foreman,  and  Mr.  John  McGowan  has 
been  appointed  assistant  foreman  of  the 
shops  of  the  Manistee  &  Grand  Rapids, 
with  headquarters  at  Filer  City,  Mich. 

Mr.  H.  V.  Piatt,  formerly  of  the 
Oregon  Short  Line,  has  been  appointed 
<1ivision  superintendent  of  Los  Angeles 
division,  with  headquarters  at  Los 
Angeles,  vice  R.  H.  Ingram,  promoted. 

Mr.  W.  S.  Galloway,  formerly  master 
mechanic  of  the  Baltimore  &  Ohio,  at 
Grafton,  W.  Va.,  has  been  appointed 
assistant  purchasing  agent  of  the  same 
road,  with  headquarters  at  Baltimore, 
Md. 

Mr.  A.  C.  Hinckley  has  been  ap- 
pointed general  master  mechanic  of  the 
Cincinnati,  Hamilton  &  Dayton,  with 
headquarters  at  Lima,  O.  He  was  for- 
merly a  division  master  mechanic  of  the 
road. 

Mr.  R.  H.  Bowron,  superintendent  of 
the  Northern  and  Southern  Divisions  of 
the  Cincinnati,  Hamilton  &  Dayton,  has 
been  appointed  general  manager  of  the 
same  road,  with  headquarters  at  Cincin- 
nati,  Ohio. 

Mr.  J.  P.  O'Brien,  general  superin- 
tendent of  the  Oregon  Railroad  &  Navi- 
gation Company,  has  been  appointed 
vice-president  and  general  manager  of 
the  same  road,  with  headquarters  at 
Portland,  Ore. 

Mr.  O.  S.  Keith,  formerly  chief  clerk 
to  the  general  superintendent  of  trans- 
portation of  the  Illinois  Central,  has 
been  appointed  general  superintendent 
of  transportation  of  that  road,  with  of- 
fice at  Chicago. 

Mr.  H.  P.  Latta.  formerly  master  me- 
chanic of  the  Toledo  Railway  &  Termi- 
nal Company,  has  been  appointed  super- 
intendent of  motive  power  of  the  Mobile, 


Jackson  &  Kansas  City,  with  headquar- 
ters at  Mobile,  Ala. 

Mr.  George  R.  Wadsworth  has  re- 
signed his  position  of  resident  engineer 
en  the  New  York  Central  Railroad  to 
acc''i.t  a  position  on  the  staff  of  J.  G. 
While  &  Co.  as  assistant  to  the  con- 
struction superintendent. 

Mr.  F.  O.  Melcher,  general  superin- 
tendent of  the  Choctaw  district  of  the 
Rock  Island  system,  has  been  advanced 
to  the  position  of  general  manager  of 
the  Central  and  Northern  districts,  with 
headquarters  at  Chicago. 

Mr.  Thomas  Paxton,  formerly  master 
mechanic  of  the  El  Paso  &  Southwest- 
ern, has  been  appointed  superintendent 
of  motive  power  of  the  same  road,  and 
also  of  the  El  Paso  Northeastern  sys- 
tem, with  office  at  El  Paso,  Tex. 

Mr.  J.  W.  Patterson,  Jr.,  having  re- 
signed as  superintendent  of  the  Wabash 
Terminal,  the  jurisdiction  of  Mr.  H.  W. 
McMaster  has  been  extended  over  the 
Wabash  Pittsburgh  Terminal  to  Rook, 
with  headquarters  at  Canton,  Ohio. 

Mr.  D.  K.  Hamilton  has  been  appoint- 
ed sales  agent  of  the  Bethlehem  Steel 
Company,  of  South  Bethlehem,  Pa.  Mr. 
Hamilton  will  have  charge  of  sales  of 
railroad  material,  including  locomotive 
forgings  of  all  kinds,  iron  and  steel  cast- 
ings and  staybolt  iron. 

Mr.  Rufus  Hill,  for  many  years  mas- 
ter mechanic  of  the  Pennsylvania  Rail- 
road, at  Camden,  N.  J.,  has  resigned, 
owing  to  the  age  limit  of  the  company. 
Mr.  Hill  has  witnessed  nearly  all  the 
changes  that  added  great  fines  to  the 
Camden  &  Amboy  Which  was  the  first 
link  of  what  is  now  the  Pennsylvania 
System. 

Mr.  H.  T.  Herr,  who  has  been  for  a 
year  or  two  assistant  to  Vice-President 
Schlacks,  of  the  Denver  &  Rio  Grande, 
has  been  appointed  acting  general 
superintendent  of  the  road.  Mr.  Herr, 
who  is  a  brother  of  E.  M.  Herr,  of  the 
Westinghouse  Company,  was  formerly 
mechanical  engineer  and  then  master 
mechanic  of  the  Norfolk  &  Western. 

The  division  engineers  of  the  Balti- 
more &  Ohio  will  report  to  the  assistant 
engineers,  who  in  turn  will  report  to  the 
chief  engineer.  The  department  is  un- 
der the  jurisdiction  of  Mr.  G.  L.  Potter, 
third  vice-president,  in  charge  of  opera- 
tion. The  maintenance  of  way  depart- 
ment is  now  in  charge  of  ably  educated 
expert  engineers  who  will  be  able  to 
keep  up  the  efficiency  to  a  high  stand- 
ard. 

Mr.  Thomas  Fitzgerald,  general  man- 
ager of  the  Baltimore  &  Ohio,  was  en- 
tertained at  a  banquet  at  Fairmont,  W. 
Va.,  lately.  All  Mr.  Fitzgerald's  experi- 
ence has  been  on  the  Baltimore  &  Ohio, 


and  he  began  work  years  ago  as  water 
boy  with  a  track  gang.  We  do  not 
know  of  any  railway  official  who  is  more 
popular  with  men  under  him  than  Mr. 
Fitzgerald,  and  his  popularity  extends 
to  the  highest  patrons  of  the  road. 

Mr.  James  E.  Hurley  has  been  ap- 
pointed general  manager  of  the  Atchi- 
son, Topeka  &  Santa  Fe,  with  headquar- 
ters at  Topeka,  Kan.  Mr.  Hurley  rose 
on  the  Santa  Fe  from  brakeman  up  to 
his  present  position.  He  is  a  remarka- 
bly energetic  man,  and  anything  in  rail- 
road operating  that  he  is  not  familiar 
with  would  be  hard  to  find.  His  promo- 
tion has  been  very  cordially  received, 
especially  by  the   trainmen   of  the   road. 

Mr.  J.  W.'  Daniels  has  been  appointed 
superintendent  of  the  Missouri  Division 
of  the  St.  Louis,  Iron  Mountain  & 
Southern.  Mr.  Daniels  will  have  juris- 
diction in  the  transportation,  mainte- 
nance of  way  and  machinery  depart- 
ments, and  will  also  have  supervision  of 
the  transportation  service  of  this  com- 
pany over  the  St.  Louis  Southwestern 
between  Dexter  and  Illmo,  Mo.  Mr. 
Daniels'  headquarters  will  be  at  De  Soto, 
Mo. 

During  the  International  Railway 
Congress  and  at  the  Railway  Mechanical 
convention  we  enjoyed  pleasant  visits 
from  Mr.  H.  B.  Howe,  general  works 
manager  of  the  New  South  Wales  Gov- 
ernment Railway  shops  at  Eveleigh. 
Mr.  Howe  has,been  a  reader  of  Railway 
AND  Locomotive  Engineering  almost 
since  it  was  started  and  he  talks  very 
cordially  about  the  pleasure  and  benefit 
reading  the  paper  affords  him.  He  re- 
turns home  about  the  time  we  go  to 
press  after  a  very  extended  tour  among 
our  shops  and  railways. 

Within  three  months  four  members 
of  the  Marshall  Pass  Division  of  the 
Brotherhood  of  Locomotive  Engineers 
have  been  promoted  to  official  positions 
on  the  Denver  &  Rio  Grande.  They  are, 
namely,  E.  G.  Haskins,  who  has  been 
promoted  from  the  position  of  road 
foreman  of  engines  to  that  of  master 
mechanic;  Mr.  F.  K.  Martenis,  pro- 
moted from  engineer  to  be  road  fore- 
man of  engines;  and  Mr.  J.  O.  Lasswell, 
promoted  from  engineer  to  the  position 
of  road  foreman  of  engines  of  the  sec- 
ond division.  All  have  headquarters  at 
Salida,  Col. 

Mr.  T.  E.  Byrnes  has  been  appointed 
inspector  of  transportation  of  the  Mis- 
souri Pacific  Railway  Company.  He  will 
investigate  the  conditions  surrounding 
train  schedules,  switching  service  and  the 
arrangements  for  handling  freight  at  lo- 
cal stations,  junction  points  and  termi- 
nals, and  will  in  conjunction  with  rep- 
resentatives of  the  traffic  department 
make  recommendations  for  improve- 
ments  in   the   service,   as   circumstances 
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may  re(iuire.  He  will  also  report  upon 
the  efficiency  of  the  transportation  ser- 
vice. Mr.  Byrnes'  offices  will  be  at  St. 
Louis,  Mo.,  and  he  will  report  to  the 
assistant   general   manager. 

Mr.  W.  H.  Dooley,  who  served  his  ap- 
prenticeship in  the  Erie  shops  at  Jersey 
City,  and  was  afterward  roundhouse 
foreman  at  Bergen,  leaving  there  to  ac- 
cept position  as  acting  master  mechanic 
with  the  Cincinnati,  New  Orleans  & 
Texas  Pacific,  has  been  appointed  gen- 
eral master  mechanic  of  the  same  road, 
with  headquarters  at  Birmingham,  Ala. 
"Young  Bill"  Dooley  was  an  ambitious 
young  man,  well  liked  by  all  who  knew 
him,  and  one  whose  unceasing  efiforts 
have  justly  been  crowded  with  success. 
It  will  be  a  pleasure  to  his  okl-time  asso- 
ciates to  read  of  his  well  earned  promo- 
tion.' May  he  continue  to  rise  in  the 
profession  he  has  chosen. 

The  maintenance  of  way  department  of 
the  Baltimore  &  Ohio  Railroad  has  been 
reorganized,  and  Mr.  J.  B.  Dickson 
given  the  higher  title  of  chief  engineer 
in  charge,  with  headquarters  at  Balti- 
more. The  territory  of  the  Baltimore  & 
Ohio  System  has  been  divided  into  three 
sections  for  the  work  of  this  department, 
and  three  new  positions  of  engineer  of 
maintenance  of  way  created.  Formerly 
Mr.  Dickson  was  engineer  of  mainte- 
nance of  way  on  the  Baltimore  &  Ohio 
System.  Mr.  Dickson  has  been  in  rail- 
road service  for  some  time,  starting  with 
the  Cleveland  &  Pittsburgh  Railroad,  and 
from  there  he  went  to  the  Chicago  & 
Northwestern,  and  in  January,  1902,  he 
came  to  the  Baltimore  &  Ohio  as  as- 
sistant engineer  of  maintenance  of  way. 

Mr.  H.  E.  Hale  has  been  appointed 
engineer  of  maintenance  of  way  of  the 
Main  Line  System  of  the  Baltimore  & 
Ohio,  with  headquarters  at  Baltimore, 
Md. ;  Mr.  H.  H.  Temple,  engineer  of 
the  Pittsburgh  System,  with  headquar- 
ters at  Pittsburgh,  and  Mr.  J.  A.  Spiel- 
man,  engineer  of  the  Wheeling  System, 
with  headquarters  at  Wheeling,  W.  Va. 
Mr.  Hale  was  division  engineer  at  Bal- 
timore; Mr.  Temple,  division  engineer  at 
Pittsburgh,  and  Mr.  Spielman  was  for- 
merly superintendent  of  the  Chicago 
division.  Mr.  V.  H. '  Hendricks  has 
been  appointed  division  engineer,  suc- 
ceeding Mr.  Hale,  and  Mr.  L.  P.  Ros- 
siter  succeeds  Mr.  Temple  as  division 
engineer  at  Pittsburgh.  Mr.  Rossiter 
was  assistant  engineer  of  the  Shenan- 
doah division,  with  headquarters  at 
Winchester,  Va.,  and  in  that  position  he 
is  succeeded  by  Mr.  F.  J.  Batchelder. 
Mr.  Hendricks  was  previously  assistant 
to  the  engineer  of  maintenance  of  way. 

Mr.  R.  W.  Burnett,  who  was  ap- 
pointed assistant  M.  C.  B.  of  the  Erie 
in  September  last,  has  been  promoted 
to  be  chief  of  the  car  department  cf  the 


same  road,  with  headquarters  at  Meade- 
ville.  Pa.  Mr.  Burnett  was  born  in  Mc- 
Lean county.  111.,  in  1868.  He  entered 
railroad  service  in  the  car  shops  at  Den- 
ver, Col.,  of  the  Union  Pacific,  in  1890. 
The  following  year  he  went  to  Chicago 
in  the  service  of  the  Pittsburgh,  Ft. 
Wayne  &  Chicago.  In  1892  he  was  ap- 
pointed foreman  of  the  car  department 
of  the  L.  S.  &  M.  S.,  and  in  August  of 
the  same  year  he  was  made  general 
foreman  of  the  car  department  at  Chi- 
cago on  that  road.  In  1899  he  went  to 
the  Long  Island  Railroad  as  general 
foreman  of  the  car  department,  with 
office  at  Richmond  Hill.  In  1900  he 
joined  the  service  of  the  Central  Rail- 
road of  New  Jersey  as  general  foreman 
at  Elizabethport,  which  position  he  re- 
signed to  take  service  with  the  Erie. 

Mr.  Charles  M.  Hoffman  has  been 
appointed  master  mechanic  on  the 
Southern  Railway,  with  headquarters  at 
Princeton,  Ind.  Mr.  Hoffman  entered 
the  service  of  the  Kansas  City,  St. 
Joseph  &  Council  Bluffs  Railroad  Co. 
as  machinist  apprentice  at  St.  Joseph, 
Mo.,  July  I,  1887.  After  serving  four 
years'  apprenticeship  he  was  appointed 
as  shop  foreman,  which  position  he  held 
until  October,  1894.  He  then  entered 
into  the  road  service  as  fireman  the  lat- 
ter part  of  October,  1894,  and  was  pro- 
moted to  engineer  in  September,  1898; 
from  that  position  he  was  appointed 
night  roundhouse  foreman  in  November, 
1900;  promoted  to  day  roundhouse  fore- 
man in  1902,  and  from  day  foreman  to 
road  foreman  of  engines,  September, 
1904,  which  position  he  held  until  leav- 
ing the  service  of  the  company  to  accept 
position  as  master  mechanic  of  the 
Southern.  Mr.  HofTman  has  been  a  very 
extensive  traveler,  visiting  all  large  and 
modern  shops  in  this  country  and  Cana- 
da, keeping  posted  on  all  up-to-date  and 
modern  ways  of  railroading. 


Mr.  Humphrey,  and  Mr.  F.  M.  Nellis  is 
transferred  to  Boston. 


Erie's  Steel  Frame  Box  Cars. 

The  Erie  now  has  in  service  a  large 
number  of  steel  underframe  box  cars 
\yhich  were  built  by  the  Standard  Steel 
Car  Company  after  their  own  plans. 
The  under  frames  of  these  cars  are 
similar  in  many  respects  to  those  which 
the  builders  have  used  for  flat  and  gon- 
dola cars,  consisting  entirely  of  plates 
and  commercial  shapes.  About  60  to 
70  per  cent,  of  the  load  is  carried  upon 
the  center  sills,  which  consist  of  flat 
plates  thirty  inches  deep  in  the  center 
and  fifteen  inches  deep  at  the  bolsters. 
To  the  top  and  bottom  edges  of  these 
plates  are  riveted  5  by  4  inch  angles, 
virtually  forming  an  I-beam  construc- 
tion with  a  deep  central  section  where 
the  greatest  strength  is  required.  These 
sills  extend  a  short  distance  beyond  the 
body  bolsters  and  are  there  spliced  to 
the  draft  sills,  which  are  channels.  The 
side  sills  consist  of  channels  with  the 
flanges  turned  inward,  which  extend 
from  bolster  to  bolster.  The  floor  is 
carried  by  channel  cross  bearers,  which 
extend  between  the  center  and  side  sills. 
These  cars  are  of  standard  dimension 
for  80,000  pounds  capacity,  and  have  a 
light  weight  of  43,300  pounds. 


Official  Changes  in  the  Westinghouse 
Companies. 

Mr.  E.  M.  Herr,  general  manager  of 
the  Westinghouse  Air  Brake  Co.,  re- 
signs that  position  to  accept  the  first 
vice-presidency  of  the  Westinghouse 
Electric  and  Manufacturing  Co.  Mr. 
Herr  retains  his  connection  with  tke 
Air  Brake  Co.  as  third  vice-president. 

Mr.  John  F.  Miller,  secretary  of  the 
Westinghouse  Air  Brake  Co.,  is  elected 
to  the  fourth  vice-presidency,  and  has 
general  charge  of  the  company's  busi- 
ness. 

Mr.  A.  L.  Humphrey,  Western  man- 
ager, W.  A.  B.  Co.,  becomes  general 
manager,  and  assumes  supervision  of 
the  company's  manufacturing  plants, 
and  directs  all  work  along  mechanical 
and  engineering  lines.  Mr.  W.  S.  Bar- 
tholomew goes  to  Chicago,  in  place  of 


One  of  the  most  important  engineer- 
ing problems  waiting  for  solution  to-day 
is  a  practicable  method  of  using  crude 
petroleum  as  the  explosive  in  internal 
combustion  engines.  When  this  inven- 
tion is  perfected  we  will  see  gas  engines 
driving  the  locomotives  in  all  the  re- 
gions where  oil  wells  are  to  be  found. 


The  story  is  told  that  a  man  travel- 
ing in  one  of  the  Trunk  lines  had  his 
mouth  cut  through  a  sudden  jerk 
given  to  the  car  while  he  was  eating 
his  lunch.  He  sued  the  company  for 
damages,  but  the  claim  was  defeated 
"on  the  ground  that  it  was  a  breach  of 
etiquette  for  any  person  to  put  a  knife 
in  the  mouth  while  eating. 


We  receive  frequent  complaints  about 
coin  being  sent  to  pay  for  our  educa- 
tional charts  not  reaching  its  destination. 
Don't  send  coin  in  a  letter.  It  presents 
too  much  of  a  temptation  for  petty  thiev- 
ing.    Postage  stamps  are  much  safer. 


A  peculiarity  about  the  Pullman  Car 
Company  is  that  while  claiming  the  priv- 
ileges of  a  common  carrier,  it  repudiates 
the  responsibilities  of  such  a  carrier  when 
called  upon  to  charge  reasonable  rates. 


By  patience  and  perseverance  and  a 
bottle  of  sweet  oil,  the  snail  at  length 
reaches   Jerusalem. — Eastern  Proz'erb. 
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Train  of  Pressed  Steel  Cars. 

The  exhibit  of  the  Pressed  Steel  Car 
Company,  at  Washington,  D.  C,  in  con- 
nection with  the  International  Railway 
Congress,  consisted  of  four  (4)  stand- 
ard freight  cars,  including  one  box 
car,  one  flat  car,  and  two  gondola  cars, 
as  well  as  a  pressed  steel  mine  dump 
car,  and  various  other  pressed  steel  car 
specialties.  The  cars  are  the  finest  spe- 
cimens of  their  class,  and  embody  the 
very  latest  designs  and  appliances 
brought  into  use  by  the  company  in 
constructing  its  cars.  Each  of  the  four 
cars  has  a  capacity  of  100,000  lbs. 

In  addition  to  the  four  cars  mentioned 
above,  the  Pressed  Steel  Car  Company 
had  also  on  exhibit  their  pressed  steel 
mine  dump  car,  which  is  a  new  departure 
in  steel  construction,  as  well  as  their 
Pressed  Steel  Fox  Truck  Frame, 
Pressed  Steel  Body  and  Truck  Bolsters, 
Pressed  Steel  Brake  Beam,  Pressed 
Steel  Side  Stakes  and  Center  Plates,  to- 
gether with  a  number  of  their  model 
appliances  for  use  in  freight  car  con- 
struction. 

The  cars  which  the  Pressed  Steel  Car 


between  him  and  the  men  who  were 
formerly  his  shopmates.  It  is  almost 
the  same  as  if  a  brick  wall  had  been 
built  up  between  them.  He  does  not 
associate  with  the  men  any  more  and 
frequently  feels  that  he  is  somewhat 
better  than  they,  and  his  wife  will  not 
call  upon  their  wives,  and  his  children 
will  not  walk  to  school  with  their  chil- 
dren. As  that  goes  up  the  line,  and  it 
gets  to  the  general  foreman  or  master 
mechanic,  the  wall  becomes  higher  and 
it  becomes  thicker,  and  it  becomes  more 
difficult  to  discover  just  exactly  how  the 
men  feel  about  things.  I  believe  it  is 
the  most  important  duty  of  a  master 
mechanic  in  charge  of  a  shop  to  be 
fully  in  touch  with  his  men  and  to  know, 
not  from  hearsay  or  through  the  fore- 
man, or  any  other  outside  source  of  in- 
formation, but  to  learn  from  the  men 
themselves  personally  how  they  feel 
about  matters  which  are  going  on  in 
the   shop. 

I  have  found  it  of  the  greatest  as- 
sistance to  me  in  my  work  to  know  the 
men  personally.  I  had  occasion  the 
other  day  in  thinking  ^bout  this  matter 


I  am  also  free  to  say  to  you  that  the 
men  believe  that  the  master  mechanic 
should  know  what  is  going  on  in  the 
shop,  and  that  everyone,  without  ex- 
ception, says  that  the  master  mechanic 
should  personally  know  as  many  men 
in  the  shop  as  it  is  possible  for  him  to 
get  acquainted  with.  I  feel  that  the 
failure  to  do  this  is  one  of  the  reasons 
why  we  have  troubles.  We  do  not  get 
close  enough  to  the  men.  If  each  one 
of  us  had  only  20  men  to  take  care 
of,  I  guarantee  there  would  be  no 
necessity  for.  trouble,  because  we  would 
know  what  each  man  thought  of  cer- 
tain things  and  be  able  to  correct  his 
views  in  the  cases  in  whirh  he  was 
wrong,  and  we  would  also  be  able  to 
show  him  our  side  of  the  question.  We 
would  make  him  understand  that  we 
were  trying  to  do  what  was  right  for 
him,  and  trying  to  be  fair  and  just  to 
him;  trying  to  advance  his  interests,  and 
at  the  same  time  not  prejudice  those  of 
the  company;  we  would  convince  him 
that  we  were  trying  to  make  him  a  bet- 
ter man  and  a  better  citizen  of  these 
United    States,    and    that   we    were    de- 
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Company  exhibited  at  the  International 
Railway  Congress  embody  the  use  of  al- 
most every  standard  freight  car  appli- 
ance now  in  use,  and  were  the  finest  ever 
sent  by  a  railroad  or  construction  com- 
pany for  exhibition  purposes. 


In  Touch  With  His  Shopmen. 

A  most  interesting  talk  was  given  by 
Mr.  S.  W.  Miller,  master  mechanic  of 
the  Pennsylvania  Lines  at  Columbus,  at 
the  Master  Mechanics'  Convention  in 
discussing  the  Education  of  Railway 
Employees.  Mr.  Miller  acknowledged 
having  been  a  privileged  special  ap- 
prentice, but  there  are  few  men  who 
have  risen  to  take  charge  of  shops  who 
have  displayed  more  sympathy  with  the 
needs,  rights,  troubles  and  grievances  of 
workmen.  Concerning  shop  matters  he 
said : 

I  do  not  believe  that  we  realize  how 
the  men  feel  about  these  things.  I  do 
not  believe  that  it  is  generally  ap- 
preciated that  just  as  soon  as  a  man  is 
selected  from  the  ranks  and  made  a 
foreman    there    is    an    invisible    barrier 


to  count  up  how  many  of  the  men  in  the 
shop  of  which  I  am  now  master  me- 
chanic I  personally  knew — those  whom 
I  could  call  by  name  and  whom  I  was 
in  the  habit  of  calling  by  their  first 
name.  We  have  2,000  men,  and  I  found 
that  I  knew  slightly  over  33  per  cent. 
I  do  not  feel  that  that  is  enough.  I 
would  like  to  know  every  one  of  them. 
In  thinking  about  the  subject  matter 
of  this  report  it  occurred  to  me  that  I 
would  like  to  know  how  the  men  and 
the  foreman  feel  about  the  special  ap- 
prentice question,  and  I  addressed  a 
letter  to  107  of  the  men  and  to  the  92 
assistant  foremen  and  gang  foremen 
whom  we  have,  and  asked  them  for 
their  views,  promising  I  would  not 
make  public  their  opinion,  but  wanted 
them  to  say  exactly  how  they  felt  about 
it — their  personal  views.  I  assure  you 
that  the  reading  of  the  letters  from  these 
men  was  a  treat  to  me.  It  shows  me 
that  the  American  mechanic  of  to-day, 
and  not  only  the  mechanic,  because  I 
addressed  the  letter  to  men  in  the  labor 
gangs  also,  think  about  this  apprentice 
system. 


sirous  of  doing  everything,  not  only  for 
our  own  personal  interests,  but  for  his, 
knowing  that  on  the  condition  in  which 
the  man  finds  himself  and  on  his  de- 
sire to  help  his  master  mechanic  or 
foreman  the  success  of  the  master  me- 
chanic or  foreman  entirely  depends. 


Efficiency   of    Modern    Locomotives. 

Mr.  Alvin  B.  Johnson,  of  the  Baldwin 
Locomotive  Works,  recently  made  the 
following  statement  about  the  locomo- 
tives of  this  country: 

A  locomotive  is  not  subject  to  an 
annual  reduction  of  efficiency.  So  long 
as  its  boiler  is  in  condition  to  carry 
the  pressure  for  which  it  was  designed, 
and  so  long  as  the  locomotive  is  main- 
tained in  a  proper  state  of  repair,  it  is 
capable  of  doing  its  maximum  work. 
With  the  great  improvements  which  have 
been  made  in  boiler  construction  there 
should  be  no  necessity  for  reducing  the 
working  pressure  until  the  locomotive 
is.  from  other  causes,  about  ready  for 
withdrawal  from  service.  There  is  not, 
therefore,  an  annual  reduction  of  10  per 
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cent.,  nor  of  any  other  percentage,  by 
reason  of  the  depreciation  of  the  effi- 
ciency of  existing  locomotives.  The 
percentage  of  reduction  of  power  caused 
by  the  retirement  of  old  locomotives  is 
much  less  than  the  ratio  which  the  num- 
ber of  such  locomotives  bears  to  the 
whole  number  in  service,  because  most 
of  the  locomotives  now  being  with- 
drawn from  service  are  light  in  weight 
and  obsolete  in  type.  Experience  has 
shown  that  at  intervals  of  about  20  years 
there  come  revolutionary  changes  in 
railway  equipment.  Thus  we  haVe  seen 
the  transition  of  carloads  from  20,000  to 
40,000,  from  40,000  to  60,000  and  from 
60,000  to  100,000  lbs.  capacity  each,  ac- 
companied by  corresponding  changes  in 
the  weight  of  rail  and  in  the  capacity 
of  locomotives.  So  certain  is  the  fur- 
ther development  of  railway  science  that 
it  is  unsafe  for  any  railroad  manager  to 
count  upon  the  efficiency  of  the  best 
known  appliances  for  a  period  of  more 
than  20  years  in  the  future.  Modern 
locomotives  should  maintain  their  max- 
imum efficiency  for  at  least  20  years, 
and  should  then  be  available  for  a  good 
many  years'  service  on  branch  lines.  The 
depreciation  is,  therefore,  less  than  5 
per  cent,  and  instead  of  4.600  locomo- 
tives being  required  annually  to  make 
good  the  depreciation  in  existing  equip- 
ment, approximately  2,300  will  be  suffi- 
cient. 

The  locomotives  now  doing  the  great- 
er portion  of  the  work  of  the  country 
have  been  constructed  during  the  past 
ten  years.  They  are  of  enormously  great- 
er capacity  than  those  which  they  have 
replaced.  Twenty  years  ago  the  heaviest 
standard  freight  locomotive  had  a 
weight  on  driving  wheels  of  from  100,- 
000  to  110,000  lbs.  At  present  the  aver- 
age weight  on  driving  wheels  of  heavy 
freight  locomotives  is  about  180,000  lbs., 
an  increase  of  fully  75  per  cent. 

One  of  the  most  conspicuous  facts  in 
railroad  work  during  the  past  few  years 
has  been  the  vast  sums  spent  in  reduc- 
ing grades,  straightening  curves  and 
otherwise  so  improving  the  conditions 
of  traffic  as  to  reduce  the  power  re- 
quired for  its  movement.  Such  reduc- 
tion of  grades  and  curves  is  equivalent 
to  a  large  increase  in  the  effective  ca- 
pacity of  locomotives,  while  the  intro- 
duction of  gravity  yards  also  largely 
reduces  switching  engine  mileage.  It  is 
difficult  to  convert  this  into  the  terms 
of  a  definite  percentage  of  increased  lo- 
comotive power,  but  it  must  be  a  very 
considerable  factor  both  in  increased 
efficiency  and  in  reduced  cost  of  opera- 
tion, and  tends  to  lessen  the  number 
of  locomotives  required  for  a  given 
freight  tonnage. 

The  average  number  of  miles  of  track 
per  locomotive  for  the  whole  country  is 
approximately  five,  but  this, includes  all 
of  the  old-established  lines  where  traffic 


is  concentrated  and  trains  arc  numerous. 
Rarely  do  new  roads  provide  themselves 
.so  liberally  with  power;  one  locomotive 
for  each  ten  miles  of  track  is  nearer  to 
the  usual  allowance.  Therefore,  600  lo- 
comotives per  annurri  should  be  sufficient 
to  provide  for  new  construction  of  6,000 
miles. 

It  is  difficult  to  determine  what  num- 
ber of  locomotives  is  required  annually 
to  provide  ioT  increase  of  traffic,  ex- 
clusive of  renewals  of  existing  equip- 
ment and  equipment  for  new  mileage. 
During  the  seven  years  from  1897,  when 
the  total  number  of  locomotives  in  the 
cmnitry  was  36,080,  to  1904,  when  the 
total  number  of  locomotives  in  the  coun- 
try was  44,529,  the  increase  was  8,449,  or 
an  average  of  1,207  per  annum.  This 
annual  increase,  of  course,  covered  also 
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new  mileage  and  increased  tonnage.  It 
would  be  a  liberal  allowance  to  assume 
that  1,000  locomotives  per  annum  are  re- 
quired for  increasing  tonnage. 

Summarizing  the  foregoing,  the  total 
requirements  of  American  railroads  ap- 
pear to  be: 
Number   required    for    renewal    of 

existing  equipment   2,300 

Number  required  for  equipping  new 

mileage      600 

Assumed     requirements      for      in- 
creasing annual  tonnage  i.ooo 


contracts  sufficient  to  operate  to  their 
maximum  capacity  throughout  that  year, 
a  number  of  causes  contributed  to  pre- 
vent both  concerns  from  realizing  their 
maximum  production.  Both  were  en- 
gaged largely  in  rebuilding  their  shops, 
and  both  were  greatly  hampered  during 
a  considerable  portion  of  the  year  by 
difficulties  in  obtaining  supplies  of  ma- 
terials. The  Rogers  Locomotive  Works 
were  operating  as  a  third  competitor, 
but  their  production  was  not  made  pub- 
lic. Since  then  the  American  Locomo- 
tive Company  has  acquired  the  Rogers 
Locomotive  Works,  and  now  advertises 
its  capacity  at  3.000  locomotives  per  an- 
num. The  Baldwin  Locomotive  Works 
are  endeavoring  to  maintain  a  produc- 
tion of  so  locomotives  per  week.  Dur- 
ing March,  1905,  they  actually  turned  out 
216  locomotives.  It  is,  therefore,  ap- 
parent that  the  combined  capacity  of 
these  two  concerns  is  approximately 
5.500  loco'iotives  per  annum,  or  suffi- 
cient to  lenew  the  entire  locomotive 
stock  of  the  country  each  eight  years. 
Not  only  is  their  capacity  sufficient  for 
all  the  needs  of  our  American  railroads, 
but,  as  appears  from  the  foregoing,  there 
exists  a  surplus  capacity  of  something 
like  1,600  locomotives  per  annum  out  of 
which  to  provide  for  increasing  future 
demands,  for  exports  to  foreign  coun- 
tries and  for  sales  to  those  buyers  whose 
purchases  do  not  figure  in  the  statistics. 


3.900 


During  1903  the  American  Locomo- 
tive Company  built  in  its  eight  shops 
2,216  locomotives,  and  the  Baldwin  Lo- 
comotive Works  built  in  their  shops  in 
Philadelphia    2,022.      Although     having 


Shop  Door  Top  Latch. 

A  good  shop  door  latch  which  is  ap- 
plicable to  a  roundhouse  door  and 
which  when  used  is  capable  of  keeping 
a  door  tight  at  the  top,  has  been  put 
in  operation  in  the  Pennsylvania  repair 
shop  at  Wilmington,  Del.  It  is  made 
of  J4  square  iron  at  the  top  and  is  oflf- 
set  so  as  to  give  room  for  a  substantial 
socket  to  be  applied  to  the  lintel  above 
the  door. 

The  square  portion  passes  through 
two  suitable  guides  and  below,  the  rod  . 
is  made  of  half-round  iron  which  also 
slides  in  suitable  guides  so  that  the  up- 
ward movement  of  the  bolt,  while  quite 
free,  is  always  in  a  straight  line.  The 
lever  at  the  bottom  is  fastened  at  the 
pivot  point  from  which  hangs  a  short, 
fiat  rod  which  engages  with  a  spring. 
When  open  or  closed  the  bok  is  held 
positively  so  that  it  will  not  shake  down 
and  requires  hand  power  intentionally 
applied  to  move  it.  The  lever  is  too 
high  on  the  door,  for  this  is  the  upper 
door  bolt,  to  be  readily  grasped  by  a 
man,  but  two  cords,  one  run  over  a 
small  pulley,  put  the  door  latch  within 
the  reach  of  all.  These  cords  are  fas- 
tened to  cleats  so  that  they  may  be 
made  fast,  and  so  have  everything  in 
ship-shape  order. 

The  wind  cannot  jamb  this  door  or 
loosen  it  because  it  is  bolted  up  snug 
at   the   top   and     requires     a     positive 
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though  light  pull  to  release  it.  The 
latch,  and,  indeed  the  whole  mechan- 
ism, can  be  modified  by  any  one  to  suit 
requirements,  but  the  idea  remains  the 
same— simple   and   effective. 

Probably  unless  it  was  actually  meas- 
ured, it  would  be  difficult  to  estimate 
the  loss  of  heat  during  a  hard  winter 
which  must  take  place  in  a  roundhouse 
with  doors  agape  an  inch  or  two  at 
the  top,  which,  after  the  doors  have 
warped,  becomes  what  the  testing  de- 
partment might  call  "permanent  set," 
and  in  such  cases  the  doors  are  never 
tightly  closed.  The  top  door  bolt,  eas- 
ily made  and  readily  worked,  is  a  saver 
all  the  time,  though  it  does  not  say 
much  about  it. 


Heroic  Greasing  of  Rails. 
One    of   the    funniest    descriptions    of 
rustic  heroism   that   we  have  noted  for 


that  had  followed  the  team.  It  was  a  fat 
dog,  and  cutting  it  up  hastily  he  greased 
the  tracks  with  it  for  several  rods  down 
the  sharp  grade  south  of  the  crossing 
and  drove  on  his  way  on  a  gallop.  On 
arriving  at  the  greased  grade  the  heavy 
train  was  stopped  by  the  slipping  of  the 
wheels,  and  the  trainmen,  on  looking 
for  the  cause,  discovered  the  burned 
culvert.  The  surgeon  soon  got  the  boy 
out  of  all  danger,  and  when  the  railroad 
officials  learned  how  Mr.  Henks  had 
saved  the  train,  they  paid  him  $3  for  the 
dog. 

An  Old  Cuban. 

The  old  Cuban  locomotive  illustrated 
in  the  annexed  engraving,  is  one  with 
an  interesting  history,  if  it  could  only  be 
followed.  The  engine  worked  on  Cuban 
railways  for  59  years,  from  1843  until 
1902,   when  it  was   laid   away  for  good. 


Improving    the    Engine    Shops    of    the 
Erie. 

The  Erie  Railroad  Company  have  suf- 
fered for  years  for  want  of  housing  ca- 
pacity for  their  rolling  stock,  and  for 
proper  repairing  facilities.  President  Un- 
derwood made  a  very  careful  inspection 
of  the  company's  shops  during  a  recent 
journey,  and  he  determined  to  appro- 
priate $1,500,000  for  the  purchase  of  tools 
and  for  improving  their  engine  houses 
and  repair  shops.  Nearly  all  the  shops 
where  repairs  are  carried  on  will  be 
greatly  improved. 

In   order    to   accommodate    the    new 
and    heavier    locomotives    to   be    used, 
all     the    roundhouses     are     to     be     en- 
larged  so  as   to   give   a    uniform   depth 
to    the    "stalls"    of    ninety-five    feet,    an 
average  increase  in  depth  of  about  ten 
feet.    The  new  turntables  to  be  installed 
at   each  roundhouse   will  be  eighty  feet 
in  length,  this  enlargement  being  made 
necessary  also  by  the  increased  size  of 
the   locomotives.     New  roundhouses   of 
ten  stalls  each  are  to  be  built  at  Ham- 
mond,  Ind.,  and  Marion,   Ohio,   one   of 
fifteen  stalls  at  Port    Jervis,    one    with 
fourteen  stalls  at   Kent,   Ohio,  and  one 
with   six  stalls   at   Bradford,    Pa.     Each 
house    will    be    provided    with    new    ash 
handling  and  coaling  plants  and  enlarged 
cinder  pits.     Turntables  are  to  be  elec- 
trically operated  in  all  of  the  yards,  and 
yards  and  houses  are   to  be  lighted  by 
electricity.     The    roundhouses,    machme 
shops  and  other  buildings  to  be  erected 
are  to  be  heated  as  a  rule  with  a  prac- 
tical hot-air  and  ventilating  system,  and 
all  appliances,  whether  for  working  pur- 
poses  or  for   the   comfort   and   conven- 
ience of  the  employees,  are  to  be  of  the 
most  modern  kinds. 


E.\RLY    ROGERS    ENGINE   TH.\T   LONG    FOUGHT   AS   CUBAN    INSURGENT. 


some    time    has    been    recorded    by   the 
Sioux   City   Tribune.     Here   is  the   tale: 
Not  because  he  risked  his  life  in  per- 
forming a  heroic  deed,  but  for  the  reason 
that  he   showed    superior    presence    of 
mind,  does  Tasker  Henks,  a  farmer  who 
lives  south  of  town,  deserve  a  share  of 
the  Carnegie  hero  fund.     He  was  driv- 
ing  to   town   at   full    speed   to   bring   a 
surgeon   to  his   son,  who  had  been  in- 
jured by  a  rifle,  when,  on  coming  to  the 
,.  railroad   crossing     at   the     top     of    the 
Bently  Hill,  he  saw  that  a  railroad  cul- 
vert had  been  burned   beyond   a   sharp 
curve   in    the    railroad   track.     Looking 
south  he  saw  a  freight  train  coming,  far 
away  across  the   Bently   meadows.     He 
had  no  time  in  which  to  wait  to  warn 
the  train,  for  the  boy  at  home  was  in  a 
precarious  condition.     After  a  moment's 
thought  Henks  sprang  out  of  his  wagon 
and  with  a  club  killed  his  son's  pet  dog. 


Probably  the  experience  of  the  Nash- 
ville, Chattanooga  &  St.  Louis  engine 
Atlantic,  which  was  stolen  during  the 
war,  and  is  now  preserved  as  a  roman- 
tic relic,  had  a  tame  history  beside  the 
Cuban   veteran. 

This  was  one  of  the  first  outside 
connected  engines  built  by  Rogers,  the 
first  one  having  been  the  Stockbridge, 
built  in  1842.  All  the  engines  of  this 
type  built  were  notorious  for  being 
slippery  and  most  of  them  were  later 
provided  with  a  second  pair  of  driving 
wheels  in  place  of  the  trailers.  There 
was  no  sand  box  originally,  and  the  un- 
sightly monster  on  the  old  boiler  never 
was  made  in  the  Rogers  Locomotive 
Works,  which  were  always  noted  for 
elegance  of  design. 

We  are  indebted  to  Mr.  W.  M.  Stokes 
for  the  photograph  from  which  the  en- 
graving   was   made. 


The  Long  Island  Railroad  is  complet- 
ing, in  connection  with  the  electrification 
of  its  western  lines,  a  private  telephone 
system,  so  that  the  superintendent  at 
Long  Island  City  can  keep  constantly  in 
touch  with  all  parts  of  the  road.  These 
road  telephones  will  be  scattered  along 
the  fifty  miles  of  line,  no  two  being  more 
than  2,000  ft.  apart.  There  will  be  about 
150  of  them,  100  being  in  special  boxes 
similar  to  the  police  telephone  boxes, 
and  the  rest  in  the  switch  towers  and  sta- 
tions. 


In  his  paper  on  Locomotives  of 
Great  Power,  discussed  at  the  Interna- 
tional Railway  Congress,  Mr.  J.  E. 
Muhlfcid  uses  an  expression  about  lo- 
comotive operating  which  will  sound 
novel  to  railway  men.  He  calls  what  we 
speak,  of  as  double-heading,  "running 
locomotives  tandem."  The  phrase  is  ex- 
pressive and  may  be  incorporated  into 
our  railroad  vernacular. 


/ 
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"  .  .  And  ©L 
Whole  Lot  of 
Trouble  for 
Me!" 

A  locomotive  engineer  writes : 

"  I  had  an  engine  straight 
trom  the  shop  about  two  years 
ago  and  applied  Dixon's 
Graphite  freely  to  the  running 
parts.  Absolutely  nothing  ran 
warm  and  the  Master  Me- 
chanic asked  what  charm  I'd 
used  to  make  a  new  engine 
break  in  so  easily. 

"Dixon's  Graphite," 

said  I.  "Twenty-five  cents 
worth  of  Graphite  is  worth 
t'  -- "'  y-f  ive  dollars  to  the  com- 
pany and  engine  and  a  ')t>hok 
lot  of  trouble  to  me. " 

This  is  a  fair  sample  of 
what  countless  engineers  have 
written  us — this  is,  in  a  word, 
what  they  have  all  come  to 
know,  that 

Dixon's  Ticonderoga 
Flake  Grak-phite 

applied  at  the  right  time,  will 
save  delays,  engine  failures, 
anxieties  and  friction  troubles 
of  all  sorts.  Dixon's  Flake 
Graphite  will  cure  or  avert 
serious  troubles  when  every- 
thing else  fails. 

Samples  sufficient  for  thorough  test 
free  to  any  re;ider  of  this  paper,  upon 
request.  Write  also  for  our  valuable 
booklets, "  Graphite  at  a  Lubricant " 
and  "Oil  vs.  Grease,"  if  you  have 
not  already  received  them.  Copies 
free. 

JOSEPH  DIXON  CRnCIBLE  CO. 

Jersey  City,  N.  J, 


Exhibits  at  the  Master  Mechanics'  and 
Master  Car  Builders'  Associations. 

Following  is  the  list  of  the  exhibitors 
and  articles  exhibited  in  connection 
with  the  Manhattan  Beach  convention 
of  the  Master  Mechanics'  and  Master 
Car  Builders'  Associations: 

Acme  White  Lead  &  Color  Works, 
Detroit,  Mich. — Samples  of  paints,  en- 
amels and  varnishes  on  woods  and 
metals  for  interior  and  exterior  yse  at 
stations,  etc. 

American  Balance  Valve  Co.,  Jersey 
Shore,  Pa. — A  number  of  excellent 
models  showing  the  construction  and 
operation  of  the  high  pressure  slide 
valve;  external  and  internal  admission 
of  the  J.  F.  Wilson  high  pressure  type; 
also  model  of  low  pressure  cylinder 
clearance  valve;  American  semi-plug 
piston  valve  shown  after  a  considerable 
term  of  service,  and  model  of  double 
and  triple  end  piston  valves. 

American  Brake  Shoe  &  Foundry 
Co.,  Mahwah,  N.  J. — Several  excellent 
types  of  steel  backed  brake  shoes  for 
high   pressure   passenger   train    service; 


UNCONVENTIONALITIES. 

also  samples  of  brake  shoes  after  a  sea- 
son's wear  in  hard  freight  service,  show- 
ing how  thin  the  brake  shoes  may  be 
worn  and  used  after  the  facing  metal  of 
the  shoe  has  been  broken. 

American  Steam  Gauge  and  Valve 
Mfg.  Co.,  Boston,  Mass. — An  excellent 
exhibit  of  locomotive  steam  gauges,  air 
gauges,  muffled  and  opea  locomotive 
pop  safety  valves;  also  the  locomotive 
indicator,  improved  American-Thomp- 
son safety  type. 

American  Steel  Foundries,  New  York. 
— An  extensive  exhibit  of  cast  steel  lo- 
comotive frame,  cast  steel  driving  wheel 
center,  simplex  brake  beam,  simplex 
driving  wheel  and  coach  springs,  sim- 
plex car  and  tender  bolsters,  cast  steel 
and  tender  bolsters,  cast  steel  side  rods 
and  cross  heads;  also  the  Leeds  pilot 
couples  and  Janney  all-steel  M.  C.  B. 
coupler. 

Andrews,  J.  S.  &  Co.,  New  York. — A 
sample  solid  cast  steel  truck  frame,  An- 
drews' type,  which  is  becoming  so  well 
known  and  highly  appreciated. 

Baldwin    Locomotive    Works.    Phila- 


delphia, Pa. — Track  exhibit  of  Baldwin 
four-cylinder  balanced  compound  loco- 
motive, Pacific  type,  for  the  Oregon 
Railroad  and  Navigation  Co. 

Bethlehem  Steel  Co.,  Bethlehem,  Pa. 
— A  fine  exhibit  of  the  special  high- 
grade  staybolt  iron  manufactured  by 
this  company. 

Bettendorf  Axle  Co.,  Davenport,  la. — 
A  convincing  exhibit  of  the  Bettendorf 
freight  trucks,  30  and  40  tons  capacity; 
also  exhibit  of  passenger  and  freight 
tender  trucks,  passenger  car  truck,  I- 
bcam  truck  and  body  bolsters,  I-beam 
truck  frame,  removable  journal  box 
truck  frame,  riveted  arch  bar  truck 
frame,  and  cast  steel  center,  still  ends. 
Bordo,  L.  J.,  Co.,  Philadelphia,  Pa.— 
An  exhibit  of  locomotive  and  stationary 
blow-oflf  valves,  hydraulic  valves  and 
swing  joints,  as  applied  between  loco- 
motives and  tenders. 

Bowser,  L.  S.  &  Co.,  Fort  Wayne, 
Ind. — An  exhibit  of  oil  house  equip- 
ments for  railroads  and  factories,  cab- 
inets, shop  tanks  and  underground 
gasoline  storage. 

Buda  Foundry  &  Mfg.  Co.,  Chicago, 
111.— An  exhibit  of  car  replacers,  car  and 
locomotive  jacks,  anti-friction  metals 
and  bronze  for  locomotive  and  car  jour- 
nal bearings.  Also  a  line  of  anti-fric- 
tion and  bearing  metals.  Interest  cen- 
ters in  their  locomotive  bronze.  Tests 
show  it  to  have  great  tensile  strength 
and  durability.  It  has  been  designed 
for  driving  box  brasses,  for  driving 
rod  brasses,  eccentric  straps,  and  for 
other  bronze  castings  they  recommend 
their  "B"  bronze.  Their  "C"  bronze  is 
designed  to  take  the  place  ol  yellow 
brass.  A  line  of  ball  bearing  screw 
jacks  was  also  shown. 

Buflfalo  Brake  Beam  Co.,  Buffalo,  N. 
V. — An  exhibit  of  brake  beams  of  the 
well-known  Vanderbilt  type. 

Butler  Draw  Attachment  Co.,  Cleve- 
land, Ohio. — An  exhibition  of  the  But- 
ler draw  bar,  with  the  various  attach- 
ments for  passenger  and  freight  equip- 
ment. 

Camel  Co..  Chicago,  III. — Car  door  fix- 
tures, Hartman  ball  bearings,  center 
plates  and  side  bearings;  also  the  Camel 
journal  bearings. 

Carborundum  Co.,  Niagara  Falls,  N. 
Y. — An  exhibition  of  a  full  line  of  car- 
borundum goods,  consisting  of  wheels, 
paper  cloth,  carborundum  grains  and 
other  specialties,  and  carborundum  fire 
sand  for  lining  brass  furnaces. 

Carey.  Philip,  Mfg.  Co.,  Cinncinati, 
Ohio. — An  exhibition  of  building,  roof- 
ing, plastic  freight  car  roofing,  locomo- 
tive boiler  lagging,  train  pipe  covering, 
magnesia  and  asbestos  goods  of  all 
kinds. 

Chicago  Car  Heating  Co.,  Chicago, 
111. — An  exhibition  of  the  vapor  system 
of  car  heating,  and  various  modern  and 
novel     improvements     in     car     heating 
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specialties;    also   the    standard    heating 
system. 

Chicago  Pneumatic  Tool  Co.,  Chi- 
cago, 111. — A  fine  exhibition  of  pneu- 
matic hammers,  drills,  riveters,  electric 
drills  and  pipe  bending  machines. 

Cleveland  Car  Specialty  Co.,  Cleve- 
land, Ohio. — An  exhibit  of  pressed  steel 
carlines. 

Cleveland  City  Forge  and  Iron  Co. — 
An  exhibit  of  turn  buckles,  draw  bar 
yokes  and  general  car  forgings. 

Cling  Surface  Co.,  Buffalo,  N.  Y.— 
A  working  model  equipped  with  two 
belts,  one  untreated  and  running  tight, 
and  the  other  filled  with  the  Cling  Sur- 
face and  running  slack. 

Commercial  Acetylene  Co.,  New 
York. — A  working  model  showing  the 
method  of  car  lighting  by  acetylene  gas. 
Consolidated  Car  Heating  Co.,  New 
York. — Extensive  exhibit  of  steam  car 
heating  apparatus,  including  automatic 
steam  couplers,  automatic  traps,  extra 
heavy  valves,  fittings,  etc.;  also  the  Mc- 
Elroy  automatic  axle  lighting  system 
in  actual  operation. 

Consolidated  Railway  Electric  Light- 
ing and  Equipment  Co.,  New  York. — A 
motor-driven  exhibit  showing  the  sys- 
tem of  lighting  railway  cars  by  elec- 
tricity generated  by  the  axle  of  the  car, 
maintaining  a  constant  current  and 
voltage  on  the  lamps. 

Crandall  Packing  Co.,  Palmyra,  N.  Y. 
— An  exhibit  of  air  pump  and  throttle 
steam  packing,  and  a  line  of  general 
packings  for  cylinders,  pumps,  etc. 

Crosby  Steam  Gauge  and  Valve  Co., 
Boston,  Mass.— An  exhibit  of  locomo- 
tive gauges,  pop  safety  valves,  and 
spring  seat,  globe  and  angle  valves, 
Johnstone  blow-off  cocks,  air  brake  re- 
corders, duplex  air  brake  gauges,  loco- 
motive counters  and  revolution  count- 
ers and  engine  indicators,  Crosby 
original  chime  whistles,  wheel  press  re- 
corder and  car  heat  gauges. 

Davis,  John,  Co.,  Chicago,  111.— An 
exhibit  of  steam  specialties,  air  hose, 
couplings  and  flexible  steam  joints,  back 
pressure  valves  and  high  pressure 
valves,  steam  whistles.  Eclipse  steam 
traps  and  blow-oflf  valves. 

Detroit  Lubricator  Co.,  Detroit,  Mich. 
— An  exhibit  of  new  types  of  locomo- 
tive lubricators,  types  of  three,  four 
and   five  feeds. 

Detroit  Seamless  Steel  Tube  Co.,  De- 
troit, Mich.— An  exhibit  of  samples  of 
locomotive  flues,  samples  showing 
process  of  manufacture  from  the  billet 
to  the  completed  tube. 

Dixon  Crucible  Co.,  Jersey  City,  N.  J. 
— Dixon  salica-graphite  paint;  also 
Dixon  graphite  lubricants. 

Dressel  Railway  Lamp  Works,  New 
York. — This  concern  had  a  full  line  of 
headlights,  switch  and  signal  lamps, 
semaphore  lamp,  with  fount  for  long 
burning,    interchsngeable    classification 


lamp,  steam  and  water  gauge  lamps  and 
arc  headlights. 

Empire  Safety  Tread  Co.,  Brooklyn, 
N.  Y. — Carborundum  safety  treads  ap- 
plied to  car  steps,  absolutely  prevent- 
ing slipping;  railway  station  steps,  car- 
borundum buttons  for  vault  light  work. 
Falls  Hollow  Staybolt  Co.,  Cuyahoga 
Falls,  O. — Hollow  staybolt  bars  about 
10  feet  long,  of  different  sizes;  threaded 
bars  bent  flat  without  fracture;  samples 
nicked  and  broken,  showing  fibrous 
fracture;  also  samples  of  raw  material 
from  which  bars  are  made. 

Flannery  Bolt  Company,  Pittsburgh, 
Pa. — S'taybolts  for  water  space  in  loco- 
motive boilers,  showing  flexibility  of 
head  and  method  of  attachment. 

Forsyth  Bros.  Co.,  Chicago,  111. — 
Showed  their  radial  draw  bar  centering 
device;  also  the  Chaffee  draw  bar  cen- 
tering device,  and  safety  deck  sash 
ratchet. 

Franklin  Railway  Supply  Co.,  Frank- 
line,  Pa. — Franklin  driving  box  lubri- 
cator was  on  view;  also  the  Franklin 
pneumatic  fire  door  opener,  Franklin 
journal  box,  Franklin  steam  che.st  plug, 
McLaughlin  flexible  metal  conduits, 
McLaughlin  lock  nuts,  the  Worthing- 
ton  coupler,  and  the  Worthington  emer- 
gency coupler. 

Frost  Railway  Supply  Co.,  Detroit, 
Mich. — Harvey  friction  draft  spring  and 
pressed  steel  specialties. 

Garlock  Packing  Co.,  Palmyra,  N.  Y. 
— Fibrous  packings  for  air  pump  and 
throttle  were  on  exhibition;  also  hose 
and  metallic  packings. 

General  Electric  Co.,  Schenectady,  N. 
Y. — Curtis  steam  turbines,  combination 
automatic  straight  air  brake,  com- 
pressor, automatic  electric  signals,  mov- 
ing pictures  of  electric  locomotives, 
mercury  arc  rectifier,  soo-kw.  Curtis 
steam  turbine  bucket  wheels. 

Gold  Car  Heating  &  Lighting  Co., 
New  York. — Gold  car  heating  and  light- 
ing apparatus,  car  heat  regulators  and 
fittings. 

Gould  Coupler  Co.,  New  York. — Elec- 
tric car  lighting  system,  foreign  car 
coupler  and  application,  Gould  Z-beam 
steel  platform  for  passenger  cars, 
freight  car  steel  couplers,  friction  buffer 
draft  gear,  journal  boxes,  steel  bolsters 
for  cars;  also  draft  arms  and  friction 
draft  gear,  brake  beam  clamp,  tandem 
draft  gear  for  wood  sill  and  steel  cars, 
spring  buffers  and  tender  couplers. 

Greene,  Tweed  &  Co.,  New  York. — 
Exhibit  of  Palmetto  packing,  together 
with  the  "Favorite"  reversible  ratchet 
wrench. 

Harrison-Williams  Company,  Toledo. 
Ohio. — Harrison  car  journal  lubricator 
of  various  sizes — SJ^xlo  journals  and 
boxes;  also  for  the  5x9,  the  4'4x8  and 
the  3-54x7  M.  C.  B.  standard  journals. 

Helwig  Mfg.    Co.,   St.   Paul,   Minn.— 
Pneumatic  Staybolt,  clippers,  reversible 
{Coniimted  on  page  340.) 


RAILROAD 
SUPPLIES 


At  the  International  Railway 
Congress  held  in  May,  at  Wash- 
ington, D.  C,  and  the  Master 
Mechanics'  and  Master  Car 
Builders'  Convention,  at  Man- 
hattan Beach,  our  Railway 
Products  attracted  much  atten- 
tion. The  most  prominent  in 
the  display  were : 

OVR 

Transite  Asbestos 
Smoke    Ja.cks 

85%     Magnesia 
Locomotive  La.gging 

VvilcaLbeston 
Air -Pump    Pa-ckirvg 

.       and 

Throttle    Packing 

Asbestos    Fire-Felt 

Sectiona^l 

Train  Pipe  Covering 

Keystone  Hair 
Insulator 

For     R-efrigeration 

Kea-rsa-rge    Ga.skets 

Tor  Handhole  Washout   Plates 

Vulcabeston 
Union    Wa^shers 

Insulation    of    all    Kinds 
to  Meet  Every  Condition 


H.  W.  JoKfls- 
Manville  Co. 

100  WILLIAM  STREET 

NEW  YORK 


MILWAUKEE  PITTSBURG  KANSAS  CITY 

CHICAGO  CLEVELAND  MINNEAPOLIS 

BOSTON  SAN   FRANCISCO        LITTLE   ROCK 

PHILADELPHIA  LOS   ANGELES  NEW  ORLEANS 

6T.     LOUIS  SEATTLE  .LONDON 
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Gold  Car 
Heating  and 
Lighting  Co. 

Manufacturers  of 

ELECTRIC,  STEAM  AND 
HOT  WATER  APPARATUS 

FOR    RAILWAY    CARS 

EDISON 
STORAGE  BATTERY 

FOR   RAILWAY  CAR   LIGHTING 


Catalogues  and  Circulars 
cheerfully  furnished 


Main  Office :  Whitehall  Building; 

17  Battery  Place,  New  York 

Tbe  Twentieth 
Century 
Master  Mechanic 

Wen't  use  solid  mandrels. 
Cost  too  much,  take  up  toe 
much  room  and  don't  give 
satisfaction. 

Nicholson 
Expanding  Mandrels 

Take  everything  from  1  to  7 
inch  holes.  Take  up  little 
room  — always  ready  am' 
you  can  buy  four  sets  foi 
the  cost  of  one  of  the  solid 
kind. 

Are  You  Using  Them  ? 

Catalogue  tells  yon 
more   about   them. 

W.  H.  Nicholson  &  Co 

Wilkesbarre,  Pa. 


Master  Mechanics'  Proceedings. 
(Continued J roin  pi^f^e  joi  ) 

THIRD    SESSION. 

The  first  technical  subject  discussed  at 
this  session  was  that  of  Water  Soften- 
ing for  Locomotives.  The  paper  slated 
in  substance  that  there  were  two  prin- 
cipal methods  of  softening  feed  water; 
namely,  the  continuous  system,  where 
there  is  a  slow  flow  of  water  through 
slaked  lime  or  soda  ash  permitting  the 
scale  forming  material  to  settle,  deliver- 
ing continuously  the  purified  water.  A 
valuable  adjunct  to  the  continuous  form 
is  the  filter,  although  it  is  quite  expen- 
sive. 

The  other  form,  the  intermittent  form, 
allows  the  scale  forming  sediment  to  set- 
tle, when  the  pure  water  is  pumped  from 
the  top  without  disturbing  the  seditnent. 
This  is  regulated  with  respect  to  volume 
and  must  be  practiced  with  considerable 
caution. 

The  paper  stated  that  there  were  two 
classes  of  water,  scale  forming  and  al- 
kaline, both  being  detrimental  to  boilers 
and  tubes.  The  best  treatment  for  re- 
moving the  scale  forming  material  was 
either  by  heating  the  water  or  by  the 
use  of  chemicals.  As  yet  no  known 
process  had  been  developed  for  remov- 
ing alkaline  materials,  with  the  possible 
exception  of  distillation,  which  was  ad- 
mitted to  be  too  expensive. 

The  report  said  "Your  committee  be- 
lieves that  the  cost  of  purifying  water 
for  locomotive  use  is  more  than  saved 
by  the  reduction  in  the  labor  cost  of 
caring  for  boilers  in  the  round  house,  and 
the  benefit  gained  by  freedom  from  leaky 
flues  and  poorly  steaming  engines  on  the 
road  is  all  profit." 

The  next  subject  discussed  was  Time 
Service  of  Locomotives.  The  investiga- 
tions made  by  the  committee  were  made 
with  a  view  to  determine  the  time  the 
engine  is  "in  service,  at  terminals  ready 
for  service,  and  held  for  round-house 
repairs."  The  report  stated  that  "The 
committee  is  of  the  opinion  that  such  in- 
formation will  show  that  the  greatest  op- 
portunities for  increasing  the  mileage  of 
the  engines  lies  in  reducing  the  delays 
in  service  and  not  in  rushing  them  through 
round-houses  more  rapidly;"  also,  "It  is 
reasonable  to  conclude  that  engines  are 
ordinarily  in  the  hands  of,  or  at  the  dis- 
posal of  the  transportation  department 
three-  fourths  of  the  time,  and  this  de- 
partment is  responsible  for  the  large  pro- 
portion of  delays  which  so  materially 
limit  the  mileage  at  present  obtained 
from  locomotives." 

On  the  subject  of  Shop  Lay-Outs,  Mr. 
Seley,  the  author  of  the  paper,  said  that 
shops  which  more  nearly  approach  the 
manufacturers'  shop,  where  modern  ma- 
chinery, increased  facilities  and  methods 
and  greater  volume  were  had,  would,  he 
believed,  tend  to  keep  engines  longer  out 
of  the  shop  and  result  in  higher  revenue 
from  their  operation. 


The  discussion  indicated  that  no  set  of 
specifications  could  be  adopted  to  mcel 
the  requirements  of  all  the  characteristics 
of  different  railroads,  and  that  each  road 
must  necessarily  legislate  for  itself  and 
its  interests. 

The  subject  of  Locomotive  Front  Ends 
was  taken  up  and  after  a  short  discus- 
sion relegated  to  the  position  which  this 
much  workedover  subject  has  occupied 
for  a  number  of  years. 

The  subject  of  High  Speed  Steel  was 
touched  upon  lightly  with  the  result  that 
all  of  the  members  seemed  to  fully  value 
the  merits  of  high  speed  steel,  even 
though  its  cost  was  considered  excessive-^ 
ly  high.  Its  superior  performance  was 
believed  to  warrant  its  general  adoption 
in  modern  shops. 

The  paper  on  Mechanical  Stokers  was 
presented  by  Mr.  Garstang,  and  was  quite 
freely  discussed  with  the  general  out- 
come that  the  device  was  a  coming  ne- 
cessity for  heavy  locomotives  and  eco- 
nomical firing.  Many  requirements  ne- 
cessitated by  the  mechanical  stoker  had 
already  been  met  by  the  manufacturers, 
but  more  were  thought  desirable,  es- 
pecially as  past  demands  had  been  so 
easily  met. 

"Are  Self  Cleaning  Front  Ends  Satis- 
factory?" was  a  subject  presented  for 
topical  discussion  by  Mr.  E.  W.  Pratt 
The  short  discussion  which  followed  in- 
dicated that  self  cleaning  front  ends  were 
satisfactory  and  certainly  desirable. 

Mr.  H.  F.  Ball,  Superintendent  Motive 
Power,  L.  S.  &  M.  S.,  was  elected  Presi- 
dent, William  Mcintosh,  Second  Vice- 
President,  and  H.  H.  Vaughan,  Third 
Vice-President,  and  Angus  Sinclair, 
Treasurer.  Jos.  W.  Taylor  was  elected 
Secretary   by   the    Executive    Committee. 

The  convention  adjourned. 


The  Master  Car  Builders'  Convention. 

OPENING    SESSION. 

President  W.  B.  Appleyard  called  the 
niceling  to  order  at   lo  o'clock. 

President  Appleyard  addressed  the 
convention,  reviewing  the  important 
events  in  c'ose  relation  to  the  Associa- 
tion for  the  past  year.  He  called  atten- 
tion to  the  rapid  approach  of  general 
electrification  of  steam  railroad  lines, 
making  special  mention  of  the  recent  e.x- 
periments  made  on  the  New  York  Cen- 
tral in  this  respect.  He  called  attention 
to  the  necessitj'  of  further  consideration 
being  given  to  the  friction  draft  gear 
vhich  now  seems  to  be  coming  into  gen- 
eral use,  and  which  promises  to  be  gen- 
erally adopted  in  the  course  of  a  very 
few  years.  He  complimented  the  supply 
men  on  the  able  manner  in  which  they 
had  conducted  the  exhibition  of  railway 
devices  at  the  International  Railway  Con- 
gress in  May. 

The  reports  of  the  Secretary  and 
Treasurer  showed  the  Association  to  be 
in  a  flourishing  condition,  having  a  mem- 
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lership    of    607,    and    a    balance    in    the 
treasury  of  $3,469.38. 

The  first  subject  disposed  of  was  that 
of  Triple  Valve  Tests.     The  committee's 
report    stated    that    "It   is   probable    that 
the  coming  year  will  require  considerable 
work  from  the  Triple  Valve  Committee, 
as  there  are  some  remarkably  interesting 
developments   taking   place    in    that    line, 
and  if  the  new  devices  some  of  us  have 
had  the  opportunity  of  seeing  perform  on 
the  test  track,   prove  as  efficient   in   ser- 
vice,  we  may  look   for  almost  as   much 
of    a    revolution    of    brake    efficiency    in 
the  near   future   as   there   was   when   the 
automatic   brake   superceded   the   straight 
air  brake.     With  this  in  view  your  com- 
mittee would  recommend  the  continuance 
of  the  Triple  Valve  Committee  and  that 
it  be  carefully  selected  to  meet  the  pros- 
pective  conditions.     Its   members   so   far 
as    practicable    should    be    skilled    in    air 
brake   matters   and   instructed    to    confer 
with    the   Air   Brake   Association."     The 
reccmmendations  of  the  committee  were 
adopted  by  the  convention. 

The  committee  on  Brake  Shoe  Tests 
reported  that  three  types  of  shoes  had 
been  presented  to  the  committee  for  test- 
ing on  the  Purdue  University  machine. 
Nothing  unexpected  or  unusual  had  been 
developed  in  these  tests. 

The   report  of  the  standing  committee 
on    Revision    of    Standards    and    Recom- 
mended  Practices  recommended  that  the 
distance    from    center    to    center    of    the 
brake  heads  of  the  brake  beam  should  be 
reduced    from    6o'/4    ins.    to    60    ins.,    as 
recommended   by   the    Air    Brake    Men's 
Association  last  year.     This  was  referred 
to    letter   ballot.      Another    recommenda- 
tion was  made  that  the  brake  lever  pro- 
portions and  total  leverage  of  four  wheel 
truck  cars,   be   modified,   as   some   objec- 
tion had  been  found  to  these  schedules. 
This    matter    was    referred    to    a    special 
committee     to     be     appointed    by    the 
Executive    Committee.      Several    other 
recommendations    were    made    by    the 
committee  and  adopted  by  the  conven- 
tion. 

The  committee  on  couplers  recom- 
mended that  larger  rivets  be  used,  com- 
"  bining  the  yoke  with  the  coupler  shank. 
The  size  and  position  of  the  holes  for 
these  rivets  were  also  recommended  to 
modification,  and  the  committee's  recom- 
mendations were  adopted  by  the  conven- 
tion. 

The     convention     adjourned     to     meet 
Tuesday  morning  at  9  o'clock. 

SECOND  SESSION. 

The  first  subject  introduced  was  that 
of  Air  Brake  Hose.  The  committee  re- 
commended that  an  endeavor  be  made 
to  produce  a  betetr  hose  at  a  lower  cost. 
Laboratory  tests  had  shown  that  the  ma- 
jority of  burst  hose  was  due  to  the  ne- 
glect of  railroads  to  follow  the  M.  C.  B. 
specifications,  calling  for  the  train  pipe 
to  be   13  inches  from  the  center   line  of 


the  car,  and  the  angle  cock  to  be  turned 
inward  at  an  angle  of  30  degrees  from 
a  vertical  line.  The  M.  C.  B.  specifica- 
tions remained  practically  the  same  as 
heretofore. 

Secretary  Moseley  when  called  upon 
to  give  his  opinion  regarding  train  men 
stepping  between  cars,  said  that  the  au- 
tomatic hose  coupler  had  now  been  in 
service  for  a  satisfactory  experimental 
period,  had  already  passed  therefrom, 
and  was  now  in  practical  service  opera- 
tion. He  advised  that  one  road  was  en- 
tirely equipped  with  it  and  that  said 
road  has  experienced  such  satisfactory 
performance  from  it  that  undoubtedly 
many  roads  in  the  near  future  would  be 
similarly  equipped.  He  called  attention 
to  the  fact  that  this  device  was  much 
needed  and  was  as  surely  a  coming  de- 
vice as  was  the  automotic  air  brake  and 
the  M.  C.   B.  automotic  car  coupler. 

The    Arbitration    Committee    supported 
an  appeal  from  a  certain  road  asking  that 
all    air    brake    hose    on    foreign    cars    be 
made  wrong  repairs  unless  they  met  the 
M.  C.  B.  specifications.     This  was  made 
in  view  of  the  numerous  wrecks  recent- 
ly   due    to    burst    hose.      The    committee 
recommended,  and  was  supported  by  the 
convention,    "that   the   charge    for   clean- 
ing,  oiling,   testing  and   stenciling   cylin- 
ders be  increased  to  30  cents,"  and  that 
the  item  of  "cleaning,  testing  and   sten- 
ciling," under  the  head  of  details,  be  in- 
creased   to    23    cents;    also,    that    "the 
charge   for   triple    valve,   removed,   clean- 
ed,   oiled,   tested    and    stenciled    be   in- 
creased   from   24   cents   to   36   cents,   the 
item   of   cleaning,    testing   and   stenciling 
be   increased    from   6   cents   to    18   cents, 
in    order   that   the   total    charge    may   be 
made   up."     The   committee   was    of   the 
opinion    that    the    amounts    now    allowed 
for  this  work  were  inadequate  and  should 
be  increased  to  the  figures  named. 

Mr.  M.  B.  Curtis  introduced  as  a  topi- 
cal discussion  the  standard  height  of 
platform  from  the  rail,  of  Passenger 
Coaches.  After  some  discussion  the  mat- 
ter was  referred  to  a  special  committee 
to  be  reported  upon  at  next  year's  con- 
vention. 

The  convention  adjourned  to  meet 
Wednesday  morning  at  9  o'clock. 


Locomotive 
Blow-Off  Plug  Valves 


Fig.  9- 

All  Brass,  extra  heavy,  with  Cased  Plug. 
For  250  lbs.  pressure. 
Made    with  Draining    Plug    to    prevent 
freezing.    ^ 

Locomotive 

Gauge 
Cocks 

For  High  Preisure 

Bordo  Self-Grind- 
ing Gauge  Cocks, 
made  with  renew- 
able Hard  Bronze 
Disc.  Opened  and 
closed  with  a  quar- 
ter turn.  Guaran- 
teed Steam  tight 
under  the  most  ex- 
acting conditions. 
Shanh«  Threaded 
to  specifications 
for  Locomotives. 


Fig.  23,  with  Wheel. 


Swing-Joints  and 
Pipe  Attachment 


CLOSING    SESSION. 

The  third  and  last  session  of  the 
Master  Car  Builders'  Association  opened 
with  the  discussion  of  the  report  on 
coupling  chains,  which  subject  was  quick- 
ly finished.  Then  followed  in  order  reg- 
ular subjects  on  coupling  chains,  draft 
gear,  cast  iron  wheels,  doors,  subjects, 
and  unfinished  business,  each  taking  its 
allotted   time   in   the   discussion. 

Considerable  time  was  consumed  in  the 
discussion  of  the  question  of  responsibil- 
ity for  the  equipment  lost  by  the  rail- 
roads in  the  Kansas  City  flood.  The 
Arbitration  Committee's  report  was 
modified    after    a    quite    lengthy    discus- 


Fig.  33- 
May  be  applied  between  Locomotive  And 


Tender 
These    Swing-Joiiits 
Steam 


are     suitable 
Gas'^  Air,  Water  or  Oil. 


for 


Complete  Booklet  on  Application 
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Homestead 

V  Stives 

StraiRhtway,  Three-way  and  Four-way, 
anil 

Homestead 

Locking  Cocks 

Are  Famous  the  World  Over 

They  cost  more,  but  are  worth  very  much  more 
than  other  makes.    You  try  Ihem  and  see. 


Iron  Body,  Brass  Plug,  IJi  in.,  S4.00  net 

Homestead  Valve  Mf§:.  Co. 

homestead',  pa.     PITTSBURG,  PA. 


sion,  placing  the  responsibility  for  the 
lost  cars  on  the  railroads  upon  whose 
lines  the  cars  were  at  the  time  that 
they  were  destroyed. 

The  topical  discussion  on  Breakage 
of  Flanges  on  Cast  Iron  Wheels  and 
Greater  Breaking  Power  for  Freight 
Cars  were  finished  after  short  discus- 
sions to  the  point.  The  election  of  offi- 
cers resulted   as   follows : 

President,  Mr.  Jos.  Buker;  First  Vice- 
President,  W.  E.  Fowler ;  Second  Vice- 
President,  Geo.  N.  Dow;  Third  Vice- 
President,  R.  F.  McKenna ;  Treasurer, 
John    Kirby. 

The  convention  adjourned  its  final  ses- 
sion. 


American  Locomotive 
Sander  Company 

I3tb  k  WUlaw  Sts.,  PhUadelphla.  Pa. 

Proprietor*  and  Maiiiifactarvn, 

SANDERS 


$2. 
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Locomotive 
Engine  Running 
and  rianagement 

By  ANGUS  SINCLAIR. 

Best  book  in  print  for  any  railroad 
man.  New  edition  Is  revised  and  en- 
larged. 

THIS    OFFICE. 


knives  cutting  tenons  6  ins.  long,  so  by 
using  two  heads  on  each  spindle  a  tenon 
12  ins.  long  can  be  cut.  The  machine  is 
massive,  built  to  stand  hard  work,  and 
lots  of  it.  The  adjustments  are  made 
quickly  and  accurately. 

The  builders,  the,  J«  A.  Fay  &  Egan 
Co.,  Cincinnati,  Ohio,  will  be  glad  to 
send  to  those  interested  prices,  cuts  of 
machine  and  full  information,  and  will 
also  send  their  catalogue  of  woodwork- 
ing machinery. 


Automatic  Double   Car  Tenoner. 

In  bringing  out  the  new  tenoner  shown 
in  our  illustration,  it  has  been  the  aim 
of  the  makers  to  have  it  as  mucli  of  a 
labor  saver  as  possible,  and  being  en- 
tirely automatic,  all  responsibility  is 
taken  oflF  the  operator  as  to  marking  his 
stock.  The  machine  cuts  to  exact 
lengths,   and   each  piece   comes   from   it 


The  Tabor  Indicator. 

The  Ashcroft  Manufacturing  Company 
have  published  a  remarkably  handsome 
illustrated  catalogue  of  the  old  reliable 
Tabor  indicator.  Besides  illustrating 
and  describing  this  indicator  and  various 
attachments,  the  pamphlet  gives  valua- 
ble information  for  users  of  the  instru- 
ment. The  company,  whose  address  is 
8s  Liberty  street,  New  York,  will  send 
the  catalogue  free  on  application  of 
people  interested  in  steam  engine  in- 
dicators. 


FAY     &     EGANS     NO.     8    CAR    TENONER. 


accurately  worked  and  with  wonderful 
rapidity.  The  machine  is  invaluable 
where  ends  are  cut  separately,  as  the 
stock  must  then  be  turned  around  or 
over,  and  in  either  case  the  tenons  at  one 
end  are  likely  to  vary  from  those  at  the 
other.  This  tenoner  was  patented  June 
S,  1900.  Limited  space  permits  of  only  a 
brief  description. 

The  machine  will  cut  off  and  tenon 
material  from  lo  ins.  to  g  ft.  long  be- 
tween shoulders,  and  will  cut  oflf  and 
tenon  both  ends  of  timber  to  24  ins. 
wide  and  8  ins.  thick.  By  cutting  oflf  the 
lengths  on  some  other  machine,  dispens- 
ing with  the  saws  on  this,  timbers  12  ins. 
thick  can  be  tenoned.  Saws  22  ins.  in 
diameter  can  be  used,  and,  operating  in 
advance  of  the  cutter  head,  the  bur  raised 
by  the  saws  is  perfectly  removed  by  the 
cutters,  thus  saving  much  valuable  time. 
A  special  head  is  provided  for  making 
double  tenons  to  4  ins.  deep. 

There  are  eight  tenoning  headi,  two 
on  each  spindle,  and  each  carrying  two 


Bard  Adjustable  Bushing. 

The  Bard  Adjustable  Bushing,  made 
by  the  Armstrong  Manufacturing  Com- 
pany, of  Bridgeport,  Conn.,  has  some 
new  features  which  will  recommend  it 
at  once  to  all  users  of  bushings  as  well 
as  to  the  trade  in   general. 

This  bushing  is  fitted  with  hardened 
jaws  which  are  moved  to  and  from  cen- 
ter by  means  of  a  cam  plate,  and  by  fas- 
tening the  plate  with  the  thumb  screw, 
the  jaws  are  firmly  held  in  any  desired 
position. 

The  adjustable  jaws  make  a  perfect 
center  for  the  pipe  or  rod,  fit  closely 
around  the  same  and  insure  the  cutting 
of  a  straight  thread.  When  necessary 
a  crooked  or  drunked  thread  can  be 
cut  with  this  bushing  as  easily  as  with 
a  ring  bushing. 

When  once  attached  to  the  die  stock 
it  can  always  remain  there.  It  does 
away  with  the  necessity  of  carrj-ing  a 
number  of  loose  ring  bushings,  and 
saves  the  time  now  lost  in  hunting  for. 
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and  changing  the  bushing  for  each  size 
of  pipe. 

No  more  winding  tin  or  paper  around 
pipe  or  rod. 

This  adjustable  bushing  can  be  furnish- 
ed to  fit  the  Genuine  Armstrong  Stocks 
and  Dies,  Nos,  i,  2,  2H  and  3. 


Liquid  Refreshments  for  German 
Trains. 

Several  of  the  German  governments 
have  recently  manifested  great  interest 
in  catering  to  the  stomachs  of  railroad 
passengers  within  their  borders.  In  Ger- 
many, much  more  than  here,  refresh- 
ments are  hawked  alongside  the  passen- 
ger trains  by  waiters  attached  to  the 
station  restaurants,  one  of  the  most  con- 
spicuous attractions  being  huge  mugs 
of  foaming  beer  that  can  be  carried 
along  in  the  car  and  quaflfed  at  leisure. 
It  costs  only  a  few  cents  and  seduces 
many  Americans  away  from  strict  pro- 
hibition   habits. 

Now  the  authorities  in  Saxony  have 
ordered  that  these  things  must  be  in- 
cluded in  the  offerings: 

Cool  drinking  water — for  not  more 
than  5  pfennigs  (1.2  cents)  a  glass  of  0.4 
liter  (the  capacity  of  a  small  beer  mug); 
mineral  water  for  not  more  than  5  cents 
a  small  bottle,  and  fresh  fruit  in  sea- 
son, with  the  price  plainly  marked. 

Bottles  and  glasses  must  be  kept  per- 
fectly clean,  and  the  provisions  in  the 
station  buflfets  must  be  kept  under  glass 
to  protect  them  from  dust.  Severe  pen- 
alties are  to  be  inflicted  for  violations 
of  these  rules. 


Chicago     Pneumatic     Tool     Company 
Captures  European  Orders. 

Mr.  J.  W.  Duntley.  president  of  the 
Chicago  Pneumatic  Tool  Company,  has 
returned  from  Europe  where  he  has 
spent  the  last  six  weeks  in  the  interest 
of  the   company. 

He  brought  with  him  orders  lor  3,400 
tools  for  shipment  from  America,  rep- 
resenting a  value  of  over  $300,000. 

Mr.  Duntley  states  that  the  trip  was  the 
most  successful  he  has  ever  experienced, 
and  owing  to  the  growing  demand  for 
pneumatic  tools  in  England  and  on  the 
the  continent,  it  was  found  necessary  to 
extend  the  organization  of  the  foreign 
business.  In  order  to  accomplish  this 
the  factory  and  business  of  E.  G.  Eck- 
stein, Berlin,  Germany,  and  that  of  the 
Lencke  Co.,  St.  Petersburg,  Russia, 
were  purchased  and  will  be  operated  for 
the  purpose  of  meeting  these  require- 
ments in  the  continental  countries. 

Pneumatic  tools  are  rapidly  being  in- 
troduced in  ship  building  and  other  large 
industries  in  Russia,  Germany,  Austria. 
Italy,  France,  etc.,  and  a  large  increased 
demand  for  the  various  devices  is  an- 
ticipated. The  line  of  electric  drills  ex- 
hibited and  demonstrated  was  extremely 


successful,  and  large  orders  received 
therefor. 

Owing  to  the  fact  that  all  European 
countries  are  well  equipped  with  elec- 
tricity, the  electic  drill  is  destined  to 
rival  the  air  drill  in  time  and  opens  up 
a  field,  which  heretofore  could  not  be 
solicited.  The  profits  earned  through 
the  extension  of  the  foreign  business  will 
accrue  to  the  benefit  of  the  Chicago  com- 
pany. 

The  English  courts  of  May  17,  render- 
ed the  final  adjudication  of  the  patent 
litigation  instituted  by  the  English  Com- 
pany, which  decision  sustained  all  of  the 
company's  claims,  52  in  number,  cover- 
ing pneumatic  hammers,  thus  leaving  the 
English  company  in  a  particularly  strong 
position  with  reference  to  its  patents. 

Its  plant,  located  at  Fraserburgh, 
Scotland,  is  now  in  full  operation.  The 
American  business,  according  to  Presi- 
dent Duntley,  shows  a  very  satisfactory 
increase  in  volume  and  all  factories,  both 
.American  and  foreign,  are  operating 
overtime.  The  month  of  May  was  the 
largest  month  in  the  history  of  the  com- 
pany. 


Tate  Flexible 
Staybolt 


Pennsylvania's     Electric     Locomotives. 

The  Pennsylvania  Railroad  people 
have  already  begun  to  anticipate  the 
work  of  building  electric  locomotives, 
which  will  have  to  be  done  to  provide 
the  Manhattan  tunnels  with  power. 

What  is  designed  to  be  the  most 
powerful  electric  locomotive  in  the 
world  is  now  under  construction  in  the 
Altoona  shops.  It  will  be  used,  with 
others  of  the  same  type,  in  carrying  the 
heavy  Pennsylvania  passenger  trains 
through  the  Manhattan  tunnels. 

This  electric  engine,  designed  under 
the  direction  of  Chief  of  Motive  Power 
Theodore  N.  Ely,  and  constructed 
under  the  eye  of  General  Superin- 
tendent of  Motive  Power  A.  W.  Gibb", 
experts  in  electrical  construction,  will 
weigh  something  over  150  tons,  be 
equipped  with  two  articulated  motors, 
similar  to  those  on  the  electrics  used 
in  the  Baltimore  &  Ohio  tunnels  at 
Baltimore,  have  two'  four-wheel  trucks 
arranged  for  use  with  a  third  rail  and 
be  the  most  up-to-date  electrical  engine 
yet  put  together  in  this  country. 


A  large  contract  for  heating  and  ven- 
tilating equipment  for  the  Elgin  Nation- 
al Watch  Co.,  Elgin,  111.,  was  recently 
awarded  to  B.  F.  Sturtevant  Co.,  of  Bos- 
ton, Mass.  This  very  extensive  equip- 
ment consists  of  no  less  than  five  sepa- 
rate hot-blast  apparatus,  each  including 
a  fan,  engine  and  heater,  and  also  two 
special   ventilating  systems. 


Men  who  have  an  evil  habit  to  hide 
generally  cache  it  away  in  an  incu- 
bator. 


Holds  firebox  sheets  securely 
together,  and  accommodates 
itself  to  the  unequal  expan- 
sion of  the  plates. 

FLANNERY  BOLT 
COMPANY 

PITTSBURG,  PA.,  L.  S.  A. 

Suite  308,  Frick  BIdg. 
B.  E.  D.  STAFFORD,  General  Manager 
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Books  That  Help  Railway  Men 

Twentieth   Century   Locomotives 

By  Ancus  Sinclair  Company.  The 
most  valuable  book  on  the  locomotive  in 
print.  A  definite  authority  on  designing, 
maintenance  and  operating.     $3.00. 

Locomotive  Link  Motion 

By  F.  A.  IIalsev,  M.  E.  Reliable  up- 
to-date  information  about  valve  motion 
that  every  ambitious  railroad  man  ought 
to  under-stand.     $1.00. 

Compound  Locomotives 

By  Frkd  H.  Colvin,  M.  K.  Tells  every- 
thing an  engineer  needs  to  know  about 
all  kinds  of  American  compound  locomo- 
tives.    $1.00 

Care  of  Locomotive  Boilers 

By  Hknry  Raps.  If  the  facts  told  in 
this  book  were  familiar  to  all  motive 
power  men  there  would  be  no  boiler  ex- 
plosions.    50  cents. 

Firing  Locomotives 

By  Angus  Sinclair.  Describes  the 
work  done  by  a  first-class  fireman — the 
ideal  smoke  preventer  and  coal  saver. 
50  cents. 

Practical  Shop  Talks 

By  Fred  H.  Colvin.  Positive  informa- 
tion for  mechanics  imparted  in  a  highly 
amusing  style.     50  cents. 

Machine  Shop  Arithmetic 

Easy  methods  of  calculating  all  sorts  of 
mechanical  problems.     50  cents. 

Catechism  of  Steam  Plant 

By  F.  F.  Hemenway.  Men  trying  to 
become  licensed  engineers  will  find  this 
book  a  masterly  help.  Nothing  better. 
50  cents. 

Mechanical  Drawing 

By  O.  H.  Reynolds,  M.  E.  Practical 
aid  to  men  ambitious  te  become  drafts- 
men.    50  cents. 

Locomotive  Running  Repairs 

By  L.  C.  Hitchcock,  M.  E.  Is  a  useful 
hand-book  that  thousands  of  shopmen 
cherish.     50  cents. 

Stories  of  the  Railro&d 

By  John  A.  Hill,  M.  E.  A  most  enter- 
taining book  by  the  witty  author  of 
"  Skeevers'  Object  Lessons."     $1.50 

Skeevers'  Object  Lessons 

By  John  A.  Hill.  Wit  and  wisdom 
combined  in  imparting  most  sagacious 
information  concerning  locomotive  man- 
agement.    $1.00. 

BARGAIN 

These  twelve  valuable  books,  that  form 
a  library  in  themselvas,  will  be  sent  on 
receipt  of  $3. 00. 

ANGUS  SINCLAIR  COMPANY 

130  LIBERTY  STREET,  NEW  YORK 


New  Form  of  Staybolt. 

A  novel  form  of  staybolt  has  recent- 
ly been  patented  by  Mr.  S.  Dunning, 
which  is  shown  in  our  illustration.  It 
consists  of  a  hollow  staybolt  with 
screw  thread  cut  along  its  full  length. 
The  ends  of  this  hollow  bolt  are  coun- 
tersunk where  it  passes  through  the 
fire  box  sheets. 

The  staybolt  is  completed  by  the  in- 
sertion of  a  solid  bolt  having  a  head 
and  countersunk  neck  at  one  end  which 
fits  one  end  of  the  hollow  bolt.  This 
solid  core  is  made  long  enough  to 
rivet  over  at  the  other  end,  the  act  of 
riveting  at  the  same  time  upsetting  the 
material  so  as  to  fill  the  countersunk 
portion  of  the  hollow  bolt,  and  causing 
the  threads  on  the  hollow  portion  to  be 
forced  tightly  into  the  threads  in  the 
fire  box  sheets. 

The  object  of  the  invention  appears 
to  be  the  combining  of  what  is  prac- 
tically   two    staybolts    in    one,    so    that 


DL"NNINC'S     NEW    FORM     OF    .ST.WBOLT. 

should  one  member  become  broken,  the 
staybolt  would  not  become  entirely 
useless  and  in  the  event  of  the  break- 
age of  either  no  leak  from  the  interior 
would  take  place. 


Gas  Storage  on  Sunken  Yacht. 

An  interesting  feature  of  the  Com- 
mercial Acetylene  Company's  exhibit  at 
the  recent  railway  conventions  was  a 
picture  of  the  wreck  of  the  yacht  Vaga- 
bond. This  company's  system  had  been 
installed  and  the  boat  was  about  to 
make  her  maiden  trip  when  some  gaso- 
line was  brought  on  board;  a  quantity 
of  it  was  accidentally  spilled.  The 
fumes  of  the  gasoline  came  in  contact 
with  an  open  coal  fire  in  the  galley,  and 
explosions  followed.  The  boat  was  set 
on  fire  and  burned  for  some  time,  but 
was  finally  scuttled  by  the  fire  boats. 
She  was  submerged  for  four  days. 
When  the  Vagabond  yiras  raised  the 
photograph  of  which  we  speak  was 
taken,  showing  that  the  safety  storage 
system  was  uninjured,  although  the 
woodwork  around  the  cylinders  was 
charred.     This  practically  constituted  a 


most  severe  test.  The  storage  cylin- 
ders first  withstood  tremendous  heat, 
which  caused  expansion,  and  by  being 
plunged  into  the  cold  water  rapid  c'on- 
traction  immediately  followed.  A  test 
gauge  was  put  on,  and  it  was  found  that 
the  pressure  was  the  same  as  when  the 
cylinders  were  installed.  Had  the  gas 
been  free  in  the  cylinders  they  would 
not  have  withstood  this  severe  test. 
The  cylinders  of  this  system  are  packed 
with  asbestos  saturated  with  acetone 
and  charged  with  acetylene  at  ten  at- 
mospheres. Acetone  is  a  chemical  very 
similar  to  alcohol,  and  at  ten  atmos- 
pheres absorbs  ten  times  its  own  vol- 
ume of  acetylene.  When  the  pressure 
is  removed  it  releases  the  gas. 

In  this  system  the  regular  railway 
cylinder,  2054  ins.  by  124  ins.,  contains 
?,250  cu.  ft.  of  acetylene.  As  a  much 
smaller  quantity  of  acetylene  is  neces- 
sary to  get  a  given  candle  power,  a  rail- 
way cylinder  will  supply  the  ordinary 
coach  with  light  for  from  two  to  three 
months.  Several  railroads  are  at  pres- 
ent using  the  system,  and  it  is  also  in 
use  on  vessels  of  all  descriptions,  in- 
cluding two  United  States  revenue  cut- 
ters. 


New  Factory  for  the  Kermicott  Co. 

The  Kennico'tt  Water  Softener  Com- 
pany has  acqiured  several  acres  of 
ground  at  Chicago  Heights,  III.,  and  is 
constructing  thereon  a  new  plant,  the 
present  quarters  at  Thirty-fifth  and  But- 
ler streets,  Chicago,  having  proved  en- 
tirely inadequate  to  the  needs  of  its 
constantly  growing  business.  The  new 
plant  will  consist  of  a  main  building  80  ft. 
wide  by  300  ft.  long,  together  with  of- 
fice buildings  arranged  for  office,  draft- 
ing room  and  laboratories,  40x46  ft.,  two 
stories  high.  The  other  buildings  will 
consist  of  power  house,  40x50  it,  and  a 
machine  shop  35x80  ft.  The  buildings 
will  be  of  brick,  steel  and  tile  construc- 
tion throughout. 

The  main  building  is  to  be  equipped 
with  a  traveling  crane  of  80  ft.  span,  the 
crane  being  arranged  to  cover  the  entire 
area  of  the  building,  the  roof  of  which 
is  a  single  span,  there  being  no  posts. 
The  yard  space  is  to  be  covered  with 
a  traveling  crane  of  26  ft.  span,  erected 
upon  steel  posts.  Provision  is  made  in 
the  main  building  for  the  entrance  of 
cars,  so  that  loading  and  unloading  may 
be  accomplished  under  cover.  AH  tools 
are  to  be  equipped  with  individual  mo- 
tor drive.  Large  purchases  of  machinery 
have  been  made  to  supplement  the 
equipment  already  in  use  by  the  Kenni- 
cott  Company. 


Accomplished  facts  are  hard  coins: 
unrealized  aspirations  are  promissory 
notes,  which  may  never  be  cashed. — 
Fothergill. 
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Exhibits    at     Master     Mechanics'     and 

Master  Car  Builders'  Conventions. 

{Continued  from  page  334.) 

pneumatic  motors,  pneumatic  hammers, 

riveters,  flue  expanders,  yoke  riveters. 

Holland  Co.,  Chicago,  111.— Dake 
compressed  air  motor  in  operation,  the 
Martin  flexible  joints  for  pipe  and  Mar- 
tin metallic  conduit  connection  between 
engine  and  tender. 

Homestead  Valve  Mfg.  Co.,  Pitts- 
burgh, Pa.  —  Locomotive  blow-off 
valves,  straightway  valves,  three-way 
and  four-way  valves;  also  patented  steel 
tie. 

International  Correspondence  Schools, 
Chicago  and  New  York. — Exhibit  of 
methods  of  instruction. 

Jenkins  Bros.,  New  York. — A  full  line 
of  regular  and  extra  heavy  brass  and 
iron  valves,  various  samples  of  "96" 
sheet  packing,  gasket  tubing  and  pump 
valves. 

Johns-Manville,  H.  W.,  Co.,  New 
York. — Asbestos  and  magnesia  lagging 
for  locomotives,  pipe  and  boiler  cover- 
ing, train  pipe  covering,  packings,  as- 
bestos fireproof  lumber,  smoke  jackets, 
roofings,  vulcabeston,  refrigerator  in- 
sulation, Kearsarge  and  asbestos  pack- 
ing. 

Kennicott  Water  Softener  Co.,  Chi- 
cago, III. — Large  illuminated  map  show- 
ing the  location  of  thJir  apparatus  on 
different  railroads  of  this  country. 

Landis  Machine  Co.,  Waynesboro, 
Pa. — Nut  tappers  and  pipe  and  bolt  cut- 
ting machines. 

Landis  Tool  Co.,  Waynesboro,  Pa- 
Samples  of  crank  shafts  and  cutter 
grinding.  No.  16  crank  grinder,  No.  3 
universal  grinder. 

Lawrence  Co.,  V.  O.,  Philadelphia,  Pa. 
— Filion  vestibule  trap  on  Long  Island 
passenger  car  on  track  near  hotel. 

Martin  Car  Heating  Co.,  Dunkirk,  N. 
;Y. — Couplers,  valves,  traps  and  steam 
specialties. 

Mason  Regulator  Co.,  Boston,  Mass. 
— The  Mason  locomotive  reducing 
valve,  regulators  for  steam,  water  or 
air;  steam  pump  and  damper  regulator. 

McConway  &  Torley  Co.,  Pittsburgh, 
Pa. — Janney  coupler,  model  of  1905; 
Kelso  coupler,  Pitt  freight  car  coupler, 
Kelso  tender  coupler,  Kelso  pilot 
coupler,  Janney  passenger  car  coupler, 
Buhoup  three-stem  coupler  with  work- 
ing model  to  demonstrate  operation  on 
curves;  also  an  electrically  operated 
pilot  coupler. 

McCord  &  Co.,  Chicago,  III.— McCord 
journal  boxes,  draft  gears,  spring  damp- 
eners;  also  the  McCanna  force-feed 
lubricators,  McKim  gaskets  and  the 
well-known  Gibraltar  bumping  post. 

Metal  Plated  Car  and  Lumber  Co., 
New  York. — Brown  metallic  window 
strip. 

Moran  Flexible  Joint  Co.,  Louisville, 
Ky. — Metallic  flexible  joints  for  steam 
heat  and  air  connection. 


Nathan  Mfg.  Co.,  New  York. — Ex- 
hibit of  Freedman  force  feed  lubricating 
pumps  for  locomotive  valves  and  cylin- 
ders, used  on  engines  equipped  with 
superheating  apparatus. 

National  Car  Coupler  Co.,  Chicago, 
111. — National  steel  platform  and  buffer 
for  passenger  cars,  National  freight  car 
coupler.  National  centering  yoke,  Hin- 
son  draw  bar  attachment,  Hinson  draft 
gear,  Hinson  emergency  knuckle;  also 
the  improved  National  passenger 
coupler  No.  6;  the  passenger  equipment 
was  shown  by  a  small  working  model. 

National  Malleable  Castings  Co., 
Cleveland,  Ohio. — Exhibit  of  radial 
draft  gear,  pneumatically  operated  half- 
size  cars  for  demonstrating  working, 
Lower  and  Climax  couplers  and  malle- 
able castings. 

New  Jersey  Tube  Co.,  Newark,  N.  J. 
— A  fine  exhibit  of  corrugated  boiler 
tubes. 

Nichols,  Geo.  P.,  &  Bro.,  Chicago,  111. 
— Several  illuminated  transparencies 
and  photographs  illustrating  electric 
transfer,  turntables  and  drawbridge  ma- 
chinery. 

Norton,  A.  O.,  Boston,  Mass. — Ball- 
bearing lifting  jacks  of  all  kinds,  jour- 
nal, bridge  jacks  and  various  forms  of 
track  jacks. 

Norton  Grinding  Co.,  Worcester, 
Mass. — Samples  of  work  done  by  Nor- 
ton grinding  machines  for  railroad  re- 
pair shop  work;  various  shapes  and 
sizes  of  grinding  wheels. 

Oliver  Machinery  Co.,  Grand  Rapids, 
Mich. — An  exhibit  of  wood-working 
machinery,  such  as  saw  benches,  hand 
jointers,  swing  saws,  band  saws,  wood 
face  and  gap  lathes,  disk  Sanders,  wood 
trimmers  and  general  pattern  shop  ma- 
chinery. 

Otley  Manufacturing  Co.,  Chicago,  111. 
Eureka  steam  joint  cement  for  locomo- 
tives. Eureka  front  end  enamel  for 
boiler  fronts  and  for  smoke  jacks. 

Pedrick  &  Ayer  Co.,  Plainfield,  N.  J. 
—Portable  repair  tools  for  railroad  re- 
pair shop  work. 

Pittsburgh  Spring  &  Steel  Co., 
Pittsburgh,  Pa. — Locomotive  driving 
springs,  engine  truck  springs,  tender 
and  coach  elliptic  M.  C.  B.  bolster  and 
draft  springs,  coach  equalizers,  gov- 
ernor pop  valves,  release  and  various 
springs  used  in  railroad  and  other  work. 

Pyle-National  Electric  Head  Light 
Co.,  Chicago,  111. — Exhibit  of  electric 
headlights  for  locomotives,  turbine  en- 
gine, electric  lamps,  electric  generator, 
reflectors  and  cages. 

Safety  Car  Heating  &  Lighting  Co., 
New  York.— Car  lighting  equipment  by 
the  incandescent  mantle  system  in  Long 
Island  Railroad  coach;  also  new  venti- 
lator. Their  steam  heating  apparatus 
was  also  on  view. 

St.  Louis  Car  Co.,  St.  Louis,  Mo. — 
Spiral  journal  bearings. 
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Sprague  Electric  Co.,  New  York. — 
Klectric  hoists,  steel  armored  steam  and 
air  hose;  also  flexible  armored  conduit 
and  cables. 

Standard  Car  Truck  Co.,  Chocago,  111. 
— ^Exhibit  of  the  Barber  car  and  loco- 
motive trucks  of  from  50,000  to  150,000 
lbs.  capacity. 

Standard  Coupler  Co.,  New  York. — 
Standard  steel  platform  and  attach- 
ments; also  Session-Standard  friction 
draft  gear. 

Standard  Paint  Company,  New  York, 
N.  Y. — Exhibit  of  Ruberoid  locomotive 
roundhouse  roofing  on  model  running 
shed,  and  Ruberoid  roofing  for  railway 
cars  and  locomotive  cabs;  also  Ruberoid 
colored  roofings.  Giant  insulating 
papers,  flexible  metal  preservative 
paints,  P.  &  B.  and  S.  P.  C.  insulation. 

Standard  Pressed  Steel  Co.,  Philadel- 
phia, Pa. — Exhibit  of  diflfcrent  styles  of 
pressed  steel  shaft  hangers,  pillar 
blocks  and  brackets. 

Standard  Steel  Works,  Philadelphia, 
Pa. — Steel-tired  wheels,  springs,  steel 
tires,  solid  rolled  steel  wheels. 

Star  Brass  Mfg.  Co.,  Boston,  Mass. — 
Pop  valves,  new  relief  and  vacuum 
valves,  steam  gauges,  locomotive  water 
gauges,  outside  spring  indicators,  "Sie- 
bert"  sight  feed  lubricators  and  whistles. 
Starrett,  L.  S.,  Co.,  Athol,  Mass.— 
Hack  saws,  gauges,  protractors  and 
various  handy  shop  tools. 

Symington,  T.  H.,  Co.,  Baltimore, 
Md.- — Journal  boxes,  engine  truck  box 
cellar,  center  and  side  ball  bearings  for 
railway  cars. 

Trojan  Car  Coupler  Co.,  New  York. — 
Junior  couplers. 

Universal   Safety  Tread   Co.,   Boston, 

Mass. — Treads  for  station  and  car  steps. 

Vandyck,  Churchill  Co.,  New  York. — 

Specimen  of  the  Higley  cold  metal  saw. 

Victor    Stoker    Co.,    Cincinnati,    O. — 

Victor  locomotive  stoker. 

Walworth  Mfg.  Co.,  Boston,  Mass. — 
Walworth  locomotive  injectors,  sta- 
tionary injectors,  Walworth  die  plates 
and  pipe  cutters,  taps  and  dies,  Miller 
ratchet  pipe  cutters,  Miller  ratchet  die 
plates,  Walworth  pipe  vises,  Stillson 
wrenches,  Smith  friction  track  drill, 
Smith  sleeve  and  boiler  ratchet  drills. 

Washburn  Co.,  Minneapolis,  Minn. — 
Washburn  freight  car,  locomotive  pilot 
and  passenger  car  couplers. 

Westinghouse  Air  Brake  Co.,  Pitts- 
burgh, Pa. — Showed  a  machine  for  in- 
dicating the  capacity  and  operation  of 
the  Westinghouse  friction  draft  gear; 
also  a  section  of  their  draft  gear;  also 
a  rack  of  sectional  Westinghouse  valves, 
triple  valve  testing  rack  (new  engine 
and  tender  equipment),  demonstrated 
by  a  rack  equal  to  two  locomotives  and 
four  cars;  automatic  air  coupler,  sec- 
tional lo-in.  frieght  equipment,  pH- 
in.,  ii-in.  and  .  compound  air  pumps, 
and  a  stand  showing  colored  litho- 
graphic educational  charts. 


Westinghouse  Air  and  Automatic 
Steam  Coupler  Co.,  St.  Louis,  Mo. — 
Westinghouse  automatic  air  and  steam 
couplers. 

Westinghouse  Electric  and  Mfg.  Co., 
Pittsburgh,  Pa. — Exhibit  of  various 
electric  motors. 

Wheel  Truing  Brake  Shoe  Co.,  De- 
troit, Mich. — A  full  line  of  abrasive 
brake  shoes  for  truing  and  dressing  flat 
and'  worn  wheels. 

Williams,  J.  H.,  &  Co.,  Brooklyn,  N. 
Y. — Railroad  forgings. 

Woods  Machine  Co.,  S.  A.,  Boston, 
Mass. —  Chain  mortiser  and  knife 
grinder. 


Candidate  for  Railroad  Commissioner. 
Several  divisions  of  the  Brotherhood 
of  Locomotive  Engineers  recommended 
Peter  F.  Keefe  to  Governor  Higgins  for 
appointment  to  the  positionofState  Rail- 
road Commissioner  of  New  York.  That 
is  very  good  on  the  part  of  the  brother- 
hoods, but  Mr.  Keefe  lacks  one  qualifi- 
cation that  will  defeat  the  best  efforts 
of  his  friends.  He  is  not  an  accomplish- 
ed wire-pulling  politician.  That  is  the 
requirement  looked  for  in  powerful  can- 
didates for  the  position  of  railroad  com- 
missioner. The  law  of  New  York  re- 
quires the  appointment  of  practical  rail- 
road men  for  the  Railroad  Commission- 
ers, but  most  of  the  railroad  experience 
of  those  holding  the  position  has  been 
gained  riding  in  Pullman  palace  cars. 


The  Commercial  Acetylene  Company, 
of  New  York,  received  the  contract  to 
equip  one  of  the  new  Erie  steel  postal 
cars  with  their  safety  storage  system. 
The  car  was  on  exhibition  at  the  recent 
International  Railwaj'  Congress,  held  at 
Washington,  D.  C.  In  a  former  issue 
we  credited  another  car  lighting  com- 
pany with  the  equipment  supplied  by 
the  Commercial  Acetylene  Co. 


According  to  the  newspaper  cuttings 
we  receive,  there  are  more  train  acci- 
dents on  the  New  York,  New  Haven  & 
Hartford  than  on  any  railroad  in  the 
country.  This  is  a  strange  condition  of 
aflfairs  in  view  of  the  fact  that  the  sys- 
tem is  equipped  with  block  signals  and 
all  the  most  approved  appliances  for  pro- 
moting the  safe  operation  of  trains. 


Crane  Company,  Chicago,  have  found 
their  business  increased  so  much  that 
they  have  had  to  erect  a  new  office  build- 
ing at  519  South  Canal  street,  Chicago. 
Removal  was  completed  in  June,  and 
that  is  now  the  company's  address. 


The  Pratt  &  Whitney  Company,  m 
Broadway,  New  York,  have  issued  a  yard 
of  illustrated  information  concerning  the 
work  done  by  their  thread  cutting  milling 
machines.  It  is  a  very  effective  way  of 
illustrating  what  the  machines  will  do. 
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Manning,  Maxwell  and  Moore  Incor- 
porated. 
An  important  event  in  the  machinery 
trade  was  the  incorporation,  on  May  31, 
of  Manning,  Maxwell  &  Moore,  Incor- 
porated, composed  of  the  well-known 
house  of  Manning,  Maxwell  &  Moore 
and  its  allied  manufacturing  companies. 
The  Shaw  Electrical  Crane  Co.,  The 
Ashcroft  Manufacturing  Co.,  The  Con- 
solidated Safety  Valve  Co.,  The  Hayden 
&  Derby  Manufacturing  Co.,  The  Han- 
cock Inspirator  Co.,  and  the  United  In- 
jector Co. 

The  corporation  was  formed  under  the 
laws  of  the  State  of  New  Jersey,  and 
is  etsablishred  on  a  basis  which 
is  unique  among  commercial  enterprises 
of  its  kind,  having  a  paid-up  capital  of 
five  million  dollars.  There  is  but  one 
kind  of  stock,  known  as  common,  non- 
assessable. 

The  officers  of  the  new  concern 
are:  Charles  A.  Moore,  President;  John 
N.  Derby,  Vice-President;  Martin  Lus- 
comb,  Vice-President;  Stephen  B.  Aller. 
Vice-President;  Colby  M.  Chester,  Jr., 
Treasurer;  J.  H.  Blue,  Assistant  Treas- 
urer; Charles  Arthur  Moore,  Jr.,  Secre- 
tary, and  Merle  S.  Clayton.  Assistant 
Secretary. 

There  is  to  be  a  board  of  fifteen  di- 
rectors, among  which  are  some  very 
prominent  New  York  business  men.  The 
present  directors  are:  Charles  A.  Moore, 
John  N.  Derby,  Charles  A.  Moore,  Jr., 
Colby  M.  Chester,  Jr.,  J.  Rogers  Max- 
well, Edmund  C.  Converse,  Martin  Lus- 
comb,  Stephen  B.  Ailed,  Alfred  Brother- 
hood, Robert  A.  Bole,  John  C.  Emery. 
Jr.,  James  B.  Brady,  P.  M.  Brotherhood 
and  A.  J.  Babcock. 

Business  will  be  carried  on  at  the 
home  office  of  Manning,  Maxwell  & 
Moore,  at  85,  87  and  89  Liberty  street, 
New  York,  and  through  their  branch 
offices  in  Boston,  Philadelphia,  Chicago, 
Cleveland,  Pittsburgh  and  St.  Louis. 

The  firm  of  Manning,  Maxwell  & 
Moore  was  established  in  1881,  com- 
posed of  Henry  S.  Manning,  Eugene  L. 
Maxwell  and  Charles  A.  Moore.  Mr. 
Maxwell  died  about  ten  years  ago,  and 
Mr.  Moore  recently  purchased  Mr. 
Manning's  entire  interest  in  the  busi- 
ness. 

The  firm  was  remarkably  successful 
from  its  inception,  and  has  grown  to  be 
the  largest  concern  of  its  kind  in  this 
country,  if  not  in  the  world,  while  this 
combination  just  effected,  with  its  ram- 
ifications and  diversity  of  interests,  is 
absolutely  'unparalleled  in  commercial 
history. 

Of  the  several  manufacturing  com- 
panies involved  in  this  consolidation. 
The  Shaw  Electric  Crane  Co.,  with 
works  at  Muskegon,  Mich.,  are  the 
manufacturers  of  the  well-known  Shaw 
electric  traveling  crane.  The  exhibit  of 
this   company  received  the   grand   prize 


at  the  Louisiana  Purchase  Exposition, 
and  their  works  are  the  largest  in  the 
world  devoted  exclusively  to  the  manu- 
facture of  electric  traveling   cranes. 

The  Ashcroft  Manufacturing  Co., 
whose  works  are  located  at  Bridgeport, 
Conn.,  and  whose  business  was  establish- 
ed in  1851,  are  the  largest  manufactur- 
ers of  steam  gauges  in  the  world.  In 
addition  to  steam  and  pressure  gauges, 
they  manufacture  the  celebrated  Tabor 
steam  engine  indicator,  the  Edson  re- 
cording gauge  and  an  extensive  line  of 
pipe  fitters'  tools.  This  company  was 
awarded  the  grand  prize  at  the  St.  Louis 
Exposition. 

The  Consolidated  Safety  Valve  Co., 
whose  works  are  also  located  in  Bridge- 
port, are  makers  of  the  famous  "Con- 
solidated" safety  valve,  which  is  made 
under  the  original  Richardson  patents, 
and  was  the  first  successful  "pop"  safety 
valve  ever  produced. 

The  factory  of  The  Hancock  Inspira- 
tor Company  is  located  in  Boston, 
Mass.  This  business,  established  in  1876, 
consists  of  the  manufacture  of  the  Han- 
cock inspirators  for  the  feeding  of  lo- 
comotive, marine,  stationary  and  porta- 
ble boilers.  Over  300,000  of  these  in- 
struments are  in  daily  use.  This  com- 
pany also  manufacture  Hancock,  globe, 
angle,  6o-degree  and  cross  valves,  and 
are  making  a  complete  line  of  locomotive 
trimmings. 

The  business  of  The  Hayden  &  Derby 
Manufacturing  Co.  was  established  in 
1888,  and  they  have  a  factory  in  Boston 
devoted  to  the  manufacture  of  "Metro- 
politan" injectors,  of  which  there  are 
over  150,000  in  use.  They  also  make 
the  "H-D"  ejectors  and  other  jet  ap- 
paratus. 

The  Consolidated  Safety  Valve  Co., 
The  Hancock  Inspirator  Co.,  and  The 
Hayden  &  Derby  Manufacturing  Co., 
all  received  gold  medal  awards  for  their 
exhibits  at  the  St.  Louis  Exposition. 

With  the  great  prestige  already  gained 
by  the  firm  and  the  various  companies, 
reinforced  by  the  energy,  judgment  and 
wide  acquaintance  of  Mr.  Moore  and  the 
efforts  of  the  capable  men  with  whom 
he  has  surround'ed  himself,  the  success 
of  this  new  corporation  seems  to  be  well 
assured. 


THE  UNION 
SWITCH  & 

SIGNAL  CO. 

Consulting  and  Manufacturing 
Signal  Engineers 

Automatic    Block    Signals— Electric 
and   Electro-Pneumatic 

Interlocking    Electric,  Electro-Pneu- 
matic and  Mechanical 

Electric  Train  Staff  Apparatus 

GENERAL   OFFICES    AND   WORKS   AT 
SWISSVALE,  PA. 

DISTRICT  OFFICES: 

New  York:  143  Liberty  Street 
Chicago  :  rtonadnoclt  Block 
St.  Louis  :  Frisco  Building 

Patents. 

GEO.   P.   WHITTLESEY 

McQILU  BUILDING  WASMINQTON,  D.  C. 

Terms  Reasonable.    Pamphlet  Sent 


Rebuilt 


Locomotives 

PASSENGER  CARS 
FREIGHT  CARS 


Every  Description 


To  Make  Metals  Everlasting. 
The  claim  has  been  made  that  a  Hun- 
garian chemist  has  discovered  a  liquid 
chemical  compound  which  he  calls 
zerone,  that  prevents  the  oxidation  of 
metals  and  other  building  materials, 
with  the  effect  that  they  will  be  immune 
from  the  ravages  of  time.  The  inventor 
says  that  while  traveling  in  Greece  years 
ago  he  noticed  that  the  mortar  in  stones 
of  ruins  which  were  over  2,000  years  old 
had  sustained  no  decay  from  the  action 
of   the   weather.     This   led   him    to   the 


Locomotive  Repairs  specialty 

An   Excellent   Lot   of 

60,000  Flats  and  Qondolas 

Entirely  New  Bodies 


Fitz-Hugh,  Luther  Co. 

Chicago  New  York 

San  Francisco  St.  Louis 

Shops:    Hammond,   Ind.  I 


Model  Locomotives  and  Castings 

Better  than  ever!  Latest  N.  Y.  Cen. 
Standard.  High  Saddles— Big  Drivers— 
4  sizes,  Something  extra  nice.  4c.  in 
stamps  for  catalog. 

*.    S.    CAHPBELL,         „      ^   ^ 
P.  O.  Box  268.  Monticello,  N.  Y. 
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Wattcr's 

New  N°6  Sandci« 

air  jets  discharge 

dirtctly  into  tmc  sand. 

has  no  traps,  no  caps  to 

cut  out  and  llak  works 

any  imnd  of  sand  in 

any  mnd  of  weather, 

can  not  cmoke  up  does  not 

interfere  with  the  hand  valves/ 

cuarantetd  in  every  respect. 

cheapest  on  the  market, 

easiest  maintained 

PaTHNTS    PftOTElCTtD 
FOB      iALE. 

I   WAT  TtRi   AaaT  MM  " 


conclusion  that  the  building  material  hadl 
been  subjected  to  a  preserving  process,' 
and  he  secured  specimens  and  proceeded 
to  analyze  the  substances.  This  led  to 
the  discovery  which   he  keeps  a   secret. 

If  the  discovery  is  genuine  it  will  be 
of  immense  value  to  railroad  companies 
in  the  preservation  of  bridges,  steel  rails, 
steel  cars  and  other  parts  that  are  sub- 
ject to  rapid  decay  from  oxidation  that 
no  known  coating  can  prevent.  Public 
experiments  with  steel  treated  by  the 
7crone  process  indicated  that  the  metal 
resisted  ammonia  treatment  to  induce 
corrosion. 

The  information  reaches  us  that  a  com- 
mittee representing  the  railways  and  iron 
and  steel  industries  of  Germany  are  ar- 
ranging to  make  thorough  tests  of  the 
process. 


A  Clean  Headlight 
Is  easy  with 

"Headlight 
Cleaner" 

No  grit,  acid 
or  poison 

Mslkpst  no  dtist — cleans 
,|iiiL'kly  and  easily. 
\\  rite   us  about  it   to- 
day. 

W.W.  CONVERSE  &  CO. 

Palmer,  Mass. 

Will  be  ideased  to  send 
lull  sized  sample  on 
application  to  Supts. 
M    P.  at.d  M.  Mb. 


WANTED. -General  Storekeeper  for 
large  engineering  works  and  foundry. 
Must  be  competent  man.  Apply,  stating 
experience,  salary  expected  and  giving 
references,  to  Box  No.  15,  Locomotive 
Engineering.  136  Liberty  street.  New 
York  City,  N.  Y. 

WANTED.— Foreman  for  tool  depart- 
ment of  large  engineering  works.  Must 
be  first-class  man.  Apply,  stating  expe- 
rience and  giving  references,  to  Box  No. 
10,  Locomotive  Engineering,  136  Liberty 
street,  New  York  City,  N.  Y. 


Cox's 

Computers 


Tr«>.lr\      R-eslstance    Computer    &nd 
Locomotive  Tractive-Power  Computer 

Each  Computer  is  in  a  neat  folding,  leather-cov- 
ered case.  One  side  gives  formula  and  directions 
for  use.  The  other  side  has  a  graduated  circle 
upon  which  turns  a  graduated  card  disc. 

COk-n    be    Adtvjsted    In    c     Nomer«t 
to  Give  Result  Without  Calculatlorv 

TKIS   OFFICE 

Price,  $1.00  EaLch 


The   Walschaert   Valve    Motion. 

The  advantage  usually  claimed  for  the 
Walschaert  valve  gear,  which  has  all  the 
working  parts  outside,  is  that  the  motion 
i.s  convenient  to  reach  for  examination 
and  repairing.  In  a  paper  by  Mr.  J.  E. 
Muhlfeld,  discussed  at  the  International 
Railway  Congress,  attention  was  direct- 
ed to  another  advantage  the  radial  valve 
gear  has  which  is  enabling  the  frames 
to  be  braced  transversely  near  the  axles, 
which  cannot  be  done  when  eccentric 
and  link  connections  are  in  the  way. 

Concerning  the  Walschaert  valve  mo- 
tion, Mr.  Muhlfeld  said  further: 

"There  are  now  several  newly  built 
locomotives  in  America  which  are 
equipped  with  the  Walschaert  motion 
gear.  The  chief  difference  between  the 
Walschaert  and  the  Stephenson  motions 
is  the  constant  lead  with  the  former 
when  the  valve  travel  is  changed  and 
the  combination  of  two  distinct  motions, 
one  derived  from  a  crank  arm  and  the 
other  from  the  crosshead.  The  Wal- 
schaert gear  as  originally  designed  was 
not  symmetrical  or  in  a  vertical  plane; 
there  was  a  tendency  to  lateral  bending 
and  unequal  wear,  and  when  compared 
with  the  eccentric  driven  gear,  it  had 
the  disadvantage  of  being  affected  by 
the  vertical  displacement  of  the  axle. 
With  improved  designs  these  undesira- 
ble features  have  been  appreciably  over- 
come, and  the  simplicity,  accessibility 
and  operation  of  the  Walschaert  motion 
will  insure  its  receiving  due  considera- 
tion for  the  steam  distribution  of  mod- 
ern tonnage  and  passenger  locomotives. 

"When  comparison  is  made  between 
the  weight  of  the  moving  parts  and  the 
size  of  the  bearings  of  the  Walschaert 
outside  gear  with  similar  parts  of  the 
Stephenson  inside  gear,  it  will  be  found 
that  a  simple  design  of  the  latter  weighs 
more  than  double  the  amount  of  the 
former  and  is  becoming  a  very  cumber- 
some and  heavy  suspended  reciprocating 
and   revolving   arrangement.      The     in- 


creased complication  and  weight  of  the 
Stephenson  gear  has  resulted  in  a  dis- 
torted steam  distribution,  to  say  noth- 
ing of  the  destructive  effect  of  the  heavy 
parts  and  the  increased  cost  for  main- 
tenance on  account  of  excessive  wear 
and  breakage.  The  eccentrics  and 
straps  have  not  only  to  carry  the  in- 
creased friction  of  the  larger  sizes  of 
valves,  but  the  reversing  twice  for  every 
revolution  and  the  inertia  of  the  recipro- 
cating parts  of  the  gear,  has  contributed 
the  principal  load  and  they  have  become 
one  of  the  troublesome  details  of  loco- 
motive machinery,  requiring  constant  in- 
spection and  maintenance  attention  to 
prevent  liability  for  heating  or  failure. 
Furthermore,  the  inaccessibility  of  the 
entire  arrangement  due  to  its  location 
within  the  frames,  makes  proper  atten- 
tion almost  impracticable  in  connection 
with  the  modern  locomotive  dispatch- 
nicnt  conditions. 

"A  motion  gear  placed  outside  of  the 
frames  certainly  has  the  advantage  of 
accessibility  and  convenience  for  in- 
spection, lubrication,  repairs  and  clean- 
ing, and  the  Walschaert  type  provides 
for  this  and  gives  an  opportunity  for 
better  diagonal  and  cross  bracing  which 
is  so  necessary  between  the  main  frames 
and  the  frames  and  boilers  to  maintain 
alignment  and  stability  and  reduce  frame 
failures. 

"The  Walschaert  gear  has  long  been 
popular  in  France,  Germany,  Belgium 
and  other  foreign  countries,  and  it  is 
used  extensively  on  compound  and  sim- 
ple types  of  locomotives  for  high  and 
slow  speeds.  It  can  be  made  of  cam- 
paratively  light  parts,  and  having  no 
angular  advance  and*  no  lead  that  can 
be  given  other  than  by  the  crank  arm, 
a  valve  movement  can  be  produced  that 
is  equivalent  to  that  given  by  an  eccen- 
tric having  angular  advance. 

"Unless  improvement  can  be  effected 
in  the  design  and  application  of  the 
Stephenson  motion,  it  will  be  necessary 
to  inaugurate  the  use  of  the  Walschaert 
or  some  similar  type  of  gear  for  the 
modern  locomotive  construction  in  this 
country  to  insure  '.he  best  results  from 
high  pressure  with  a  single  valve  having 
large  port  openings  and  rapid  move- 
ment for  admission  and  exhaust,  delayed 
opening  of  exhaust  port  for  longer  ex- 
pansion and  initial  expansion  and  ef- 
fective action  on  crank  when  the  an- 
gularity of  the  main  rod  and  piston 
pressure  is  most  favorable  to  produce 
the  greatest  degree  of  efficiency,  as  well 
as  economy  at  high  and  low  speeds." 


The  scheme  recently  introduced  in 
the  .'Mton  roundhouse  of  using  one  set 
of  men  to  wipe  off  the  upper  portion  of 
the  locomotives  and  another  to  look 
after  the  trucks  and  all  portions  below 
the  running  board  has  been  found  to 
work  well. 
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^orld's  pa.ir 
St.  Louis 

FIRST     PRIZE     FOR 

TOOL  STEEL 

AWARDED    TO 

Mclnnes  Steel  Co. 

CORRY,  PA. 

in  competition  with  the  best  makes  in 
England  and  Germany.  Also  manu- 
facturers of  all  kinds  of  Tool  Steel, 
Die    Blocks,    and    Steel    Forgings. 

Write    for  Prices   and  Information 


Fay  &  Egan  Building  an  Addition. 
J.  A.  Fay  &  Egan  Co.,  the  large 
makers  of  wood  working  machinery,  of 
Cincinnati,  Ohio,  are  bound  to  clinch 
their  claim  of  being  the  largest  makers 
of  this  machinery  in  the  world.  They 
have  found  their  business  increasing  at 
such  a  pace  that  it  has  been  found  im- 
possible to  fill  their  orders  with  their 
usual  rapidity.  This  will  now  be  reme- 
died by  a  large  five-story  building  that 
they  now  have  under  construction  by 
tlieir  plant,  having  a  space  of  about  50,- 
000  sq.  ft.  It  will  be  used  as  a  shipping 
warehouse,  and  will  serve  to  contain  the 
finished  machines  ready  for  shipment,  in- 
stead of,  as  heretofore,  leaving  the  tools 
in  the  respective  departments  in  which 
they  are  built.  This  will  give  them  more 
room  in  all  the  departments  and  facilitate 
very  much  the  shipping  of  their  ma- 
chinery. The  warehouse  will  also  serve 
as  a  showroom,  so  visitors  having  limit- 
ed time  may  see  the  different  tools  all 
finished  without  having  to  go  through 
all  the  factories. 

In  this  connection  it  is  not  amiss  to 
say  that  the  Fay  &  Egan  Co.  could 
easily  use  double  the  space  their  shops 
•  now  occupy,  but  limited  land  around 
that  part  of  the  city  prevents  their  ac- 
quiring more  property  than  the  above 
mentioned  lot. 


JAMES  WATT 


ANDREW  CARNEGIE 


The  Baltimore  Ball  Bearing  was  used 
on  a  steel  car  belonging  to  the  Monon- 
gahela  Connecting  Railroad  which  car- 
ried an  average  weight  of  175,000 
pounds.  After  being  in  use  six  months 
the  bearing  was  taken  out  to  form  an 
exhibit  at  tlie  railroad  conventions.  It 
displayed  no  evidence  of  wear,  and  the 
balls    remained   perfectly   round. 


THE  DIKESMITH 

School  of 
Air  Brakes 

MEADVILLE,  PA. 

gives  a  full  course  of  instruction  in  both 
the  Westinghouse  and  New  York  Air 
Brake  Systems,  including  all  Text  Books 
and  colored  charts,  for 

Only  $10 


Terms,  cash  or  partial  payments.  Send 
us  your  address  and  we  will  mail  you 
full  particulars. 

This  is  the  first  time  railroad  men  nave 
ever  had  an  opportunity  o£  getting  a 
complete  air  brake  education  for  a  nom- 
inal sum.     Write  to-day. 

The  Dukesmith  School  of  Air  Brakes, 

MEADVILLE,  PA. 

F.  H.  Dukesmith,  A.  B.  E.,  Director. 


The  Consolidated  Railway  Electric 
Lighting  and  Equipment  Company  is 
building  up  quite  a  large  and  lucrative 
business  in  the  sale  of  its  "Axle  Light" 
equipments  of  electric  lights  and  fans 
for  all  kinds  of  railway  passenger  cars. 
The  Consolidated  "Axle  Light,"  which  is 
the  trademark  of  this  company,  has  be- 
come widely  and  favorably  known  both 
to  railway  officials  and  to  travelers  who 
appreciate  the  electric  berth  light  and 
electric   fans. 


The  entire  adjustment  of  the 

American 


Muffled    Locomotive 
POP  SAFETY  VALVE 

is  located  direcUy  under  the  cap  at  the  top  of  the  valve;  by  removing  the 
cap  vou  are  enabled  to  adjust  the  blow-back  and  pressure  by  two  nuts  which 
are  easily  accessible;  both  the  above  nuts  are  locked  by  one  lock-nut,  alter 
the  pressure  and  blow  back  have  been  adjusted.. 

There  is  no  other  valve  on  the  market  which  can  be  so  easily  adjusted. 
Wherever  the  valve  is  located  the  point  of  adjustment  is  easily  accessible. 

Write  us  for  Railroad  Catalogue  J„  giving  full  details. 

AMERICAN  STEAM  GALGE  &  VALVE  MFG.  CO. 


New  York 


Atlanta 


Boston 


San  Francisco 


Chicago 
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Heavy  Work  on  the  B.  &  L.  E.  from    Port   Stanley,   and   from    Rondeau 

The  frontispiece  illustration  of  this  is-  in    Canada,   and   deliver   it   at   Conneaut 

SU2   of  Railway  and   Locomotive   En-  harbor  in  cars. 

GINEERING  shows  an  iron  ore  train  leav-  The    Bessemer    road    handled    30,000 

ing   Conneaut,    Ohio,   on   the   Bessemer  tons  of  ore  a  day  last  season,  and  since 

&  Lake  Erie  Railroad.     The  view  is  of  then     improvements     have    been    made 

a  heavy  train  made  up  of  high-side  gon-  which    will     enable     it     to     double     that 


imum  load  and  minimum  tare  which 
helps  to  make  our  freight  rates  very 
reasonable,  and  in  looking  at  this  pic- 
ture we  can  easily  appreciate  the  dis- 
ability our  English  cousins  labor  under 
in  handling  a  freight  traffic  which  in 
<;i)me  respects  resembles  what  we  might 


SOLID     TRAIN     OF     IRON"     ORE    OM     THE     BESSEMER     S:     LAKE     ERIE     BOUND     EOR     THE     PITTSBCRGH     MILLS. 


dolas  loaded  with  ore  and  bound  for 
the  Pittsburgh  district.  The  train  is  a 
long  one  and  rounding  the  curve,  engine 
153  at  the  head  end  of  the  train,  is  giv- 
ing a  good  account  of  herself,  although 
assisted  by  a  pusher  at  the  far  end. 

The  Bessemer  &  Lake  Erie  have  two 
ports  on  Lake  Erie,  viz.,  Conneaut, 
Ohio,  and  Erie,  Pa.  The  latter  place  is 
the  point  where  the  Marquette  &  Bes- 
semer Dock  &  Navigation  Company's 
ferry  boats  bring  ore    across    the    lake 


amount.  One  hundred  hopper  cars  of 
coal  were  hauled  last  year  over  the 
Youngstown  branch  of  the  Lake  Shore, 
from  Mahoning  Valley  to  Ashtabula. 
This  was  then  considered  the  limit,  but 
this  summer  one  hundred  and  ten  have 
been  tried. 

Our  illustration  shows  a  typical  Amer- 
ican train  of  rough  freight  hauled  in  bulk 
from  point  of  origin  to  destination.  It 
is  in  handling  this  sort  of  bulk  freight 
over  long  distance?  in  cars  having  niax- 


be  tempted  to  call  a  magnified  express 
business. 

Broken  Journeys  on  Pioneer  Railroads. 
People  who  enjoy  long  uninterrupted 
journeys  by  rail  in  comfortable  cars  sel- 
dom realize  the  hardships  of  traveling 
by  road  and  rail  in  times  within  the 
memory  of  old  people  still  living.  And 
the  people  who  can  now  ride  thousands 
of  miles  in  comfortable  cars  without 
change     or     delay     seldom     realize     the 
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debt  they  owe  to  the  men  who  carried 
out  th;  patriotic  labor  of  joining  nu- 
jnerous  broken  ways  into  a  continuous 
line  from  ocean  to   ocean. 

In  his  address  to  the  Railroad  Young 
Men's  Christian  Association,  Mr.  Will- 
iam C.  Brown,  vice-president  of  the  New 
Y'ork  Central,  gave  an  impressive  picture 
of  the  inconveniences  early  railroad  trav- 
elers had  to  endure  and  of  the  obstacles 
thrown  in  the  way  of  remedies,  .^mong 
other  things,  Mr.   Brown  said: 

In  1850  the  journey  by  rail  from  Al- 
bany to  Buffalo,  N.  Y.,  a  distance  of 
197  miles,  required  about  eighteen  hours, 
with  four  changes  of  cars  and  as  many 
transfers  of  baggage  from  one  depot 
to  another.  It  was  proposed  to  con- 
solidate the  several  short  lines  of  rail- 
road into  one  continuous  road  over 
which  through  trains  should  run,  elimi- 
nating the  delay  and  annoyance  of  the 
several  changes.  Opposition,  furious 
and  determined,  arose,  and  it  took  three 
years  of  continuous  effort  to  bring  about 
the  desired  result. 

From  Buffalo  to  Cleveland  two 
changes  were  made,  one  at  Dunkirk,  the 
second  at  Erie;  the  proposition  to  con- 
solidate the  several  pieces  of  railway 
into  one,  resulted  in  a  conflict  so  bitter 
that  the  Erie  war,  so-called,  ensued,  in 
which  the  little  city  of  Erie,  from  De- 
cember 7,  1853,  to  February  i,  1854,  was 
practically  in  the  hands  of  a  mob. 
Bridges  were  burned,  the  track  was  torn 
up.  cars  were  turned  over  and  de- 
stroyed. The  press  and  the  pulpit  rang 
with  denunciations  of  the  proposed  con- 
solidation as  a  violation  of  the  rights 
of  the  people  and  an  aggregation  of 
capital  which  was  a  menace  to  the  per- 
petuity  of  our   institutions. 

In  the  light  of  the  present,  the  ut- 
terances of  that  time,  the  editorials  on 
the  subject,  sound  intemperate  and  ex- 
treme beyond  comprehension.  It  is  a 
question  whether  or  not  some  of  the 
acts  of  State  executives  and  legis- 
latures and  the  editorial  utterances  upon 
the  subject  of  these  latter  questions  of 
expansion  and  consolidation  will  not 
seem  as  uncalled  for  and  extreme  a  quar- 
ter of  a  century  hence  as  were  those 
upon  a  similar  issue  half  a  century  ago. 
It  is  unfortunately  a  fact  that  the  de- 
cisions of  some  of  our  highest  courts, 
in  passing  upon  questions  of  this  char- 
acter, have  sometimes  seemed  to  reflect 
in  some  measure  this  popular  clamor 
and  opposition. 

The  first  railroad  bridge  spanning  the 
Mississippi  river  was  built  at  Rock 
Island,  III.,  and  was  completed  in  the 
latter  part  of  April,  1836.  Steamboat  in- 
terests and  citizens  of  St.  Louis  and  oth- 
er Mississippi  river  cities  protested  most 
emphatically  against  the  construction  of 
bridges  across  the  river,  and  in  May, 
i8s8,  one,  James  Ward,  a  citizen  of 
St.    Louis,    filed    a    bill    in    the    District 


Court  of  the  United  States  for  the  Dis- 
trict of  Iowa,  against  the  Bridge  Com- 
pany, setting  out  in  detail  the  allega- 
tions of  fact  upon  which  it  was  claimed 
that  the  bridge  was  a  nuisance  and  an 
obstruction  to  navigation,  and  praying 
that  it  be  so  adjudged  and  that  it  be 
"abated  and  removed,"  and  "said  river 
be  restored  to  its  original  capacity  for 
all  purposes  of  navigation." 

On  the  third  day  of  April,  i860,  the 
court  adjudged  that  the  bridge  was  "a 
material  obstruction  and  a  nuisance,  and 
ordered  the  defendant  to  abate  and  re- 
move all  the  said  piers,  together  with 
the  superstructure  thereon,  on  or  before 
the  first  day  of  October  next." 

Judge   Love,  of  the  District  Court  of 
the    United    States    for    the    District    of 
Iowa,  stated  the  reasons  on  which  this 
decree  was  based,   and,  as  a   matter  of 
special  historical  interest,   and  to   show 
that  the  courts  are  sometimes  woefully 
mistaken,  I  quote  these  reasons  in  full: 
"If  one  road  transport  passengers  and 
freight   to   the   East   and   West,    without 
the   expense   and   delay   of   changing   at 
the  river,  a  financial  necessity  will  com- 
pel   other    competing    roads    to    provide 
themselves  with  the  same  facilities  in  or- 
der to  prevent  their  legitimate  business 
from  being  attracted   to   the   rival   road. 
Thus  already,  in  Iowa,   preparations  are 
being  made  to  build  bridges  at  Dubuque 
and    Lyons.      At    McGregor     and     La- 
Crosse   the   same   result   will   soon    fol- 
low  the    same   necessity.      Next,    at   no 
distant    day,    we    should   probably    have 
bridges  at  Muscatine,  Burlington  and  St. 
Louis,    not    to    mention     other    points 
where    railroads   will,   in   the   course   of 
time,  cross  the  river.     Thus,  if  this  pre- 
cedent be  established,  we  shall  probably 
in  no  great  period  of  time  have  railroad 
bridges    upon    the    Mississippi    river    at 
every  forty  or  fifty  miles   of  its   course. 
Now,  the  upper  Mississippi  flows  mainly 
through    an    open    prairie    country    over 
which  high  winds  prevail  with  great  vio- 
lence,   especially     in    the     spring,     when 
trade  is  most  active.     From   this   cause 
it  often  happens,  even   now,  that  whole 
fleets  of  boats  are  compelled  to  lie  for 
many  days  at  a  time  at  the  upper  and 
lower  rapids,  waiting  for  the  high  winds 
to  subside.    .'\nd  we  have  seen  that  boats 
and   rafts  can  rarely,  in  the  night,   with 
safety,    venture     into     the     draw     of     a 
bridge  in  the  strong  current  of  so  great 
a   river.     What,   then,   would  be   the  fu- 
ture consequence  of  bridging  this  river 
at    short   intervals    when   in   the    course 
of  events  the  commerce  floating  upon  it 
shall    have    increased   until    it   will    sur- 
pass  in   amount   and   grandeur   all    that 
ever  entered  into  the  most  extravagant 
calculations    of   the    economist — all     the 
dreaming  enthusiast  ever  saw  in  glowing 
and     splendid     vision?       Therefore,     al- 
though I  am  deeply  sensible  of  the  vast 
pecuniary    sacrifice    involved    in    the    re- 


moval ol  this  liruige.  yet  I  consider  it 
trifling  compared  to  tlu-  great  mischief 
which  must  inevitably  flow  from  the 
precedent  of  maintaining  it.  Moreover, 
I  can  but  remember  that  the  free  and 
unmolested  navigation  of  the  Mississippi 
was  a  vested  right  in  the  citizen,  before 
the  defendant,  with,  as  I  think,  a  very 
doubtful  authority  of  law,  rashly  ex- 
pended his  money  in  the  building  of  the 
bridj^c.  This  vested  right  no  corpora- 
tion or  individual  can  justifiably  impair 
under  pretext  of  conferring  upon  the 
public  some  compensating  advantage, 
and  the  defendant  having  assumed  to  do 
so  must  suffer  instead  of  those  whose 
rights  have  been  invaded." 

An  appeal  was  taken  to  the  Supreme 
Court  of  the  United  States,  and,  pend- 
ing the  decision  of  this  appeal,  repeated 
attempts  were  made  to  burn  the  bridge, 
and  two  employees  of  the  Chamber  of 
Commerce  of  St.  Louis  were  arrested  in 
Davenport,  Iowa,  on  the  charge  of  con- 
spiracy to  accomplish  the  destruction  of 
the  bridge  by  fire.  The  testimony  sub- 
mitted on  the  trial  of  this  case  was  con- 
tradictory and  the  jury  returned  a  verdict 
of  "Not  guilty." 

The  final  decision  of  the  great  ques- 
tion of  the  right  to  maintain  this  bridge 
or  to  construct  others  reversed  the  de- 
cision of  Judge  Love,  but  was  by  a 
divided  bench.  In  dissenting  from  the 
opinion  of  the  majority,  Justice  Nelson 
said: 

"The  right  to  a  free  and  unobstructed 
navigation  of  this  river  on  the  part  of 
the  public,  and  especially  of  the  citizens 
of  the  United  States,  depends  upon  the 
Constitution  and  the  laws  of  the  United 
States,  the  public  law  of  the  country. 
The  local  laws  of  the  States  have  no 
control  over  it.  I  speak  now  of  the  free 
and  unobstructed  navigation  of  the  river, 
and  according  to  the  general  public  law 
the  right  of  navigation  extends  over  ev- 
ery part  of  the  space  between  the 
banks." 

In  this  opinion,  which  would  have 
made  bridges  across  either  the  Missis- 
sippi or  Missouri  rivers  an  absolute  im- 
possibility. Justices  Wayne  and  Clifford 
concurred. 

In  the  trial  of  this  great  issue,  the  im- 
portance of  which  the  participants  could 
have  had  but  meager  conception,  Abra- 
ham Lincoln  was  of  counsel  for  the 
Bridge  Company,  and  to  his  argument, 
to  his  clear-sighted,  exalted  perception 
of  the  great  future  of  the  vast  Trans- 
Mississippi  empire,  we  are  indebted  for 
the  reversal  of  a  decision  which,  had  it 
been  affirmed  by  the  higher  court, 
would  have  checked  the  growth  and 
prosperity  of  the  West  almost  beyond 
belief  or   expression. 

Mr.  Lincoln  admitted  that  the  bridge 
was  an  obstruction,  but  claimed  that  it 
was  not  an  unreasonable  obstruction, 
that    the   river   and    the    railroads    ..ere 
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great  highways  for  the  people,  and  that 
the  people  who  traveled  by  the  latter 
were  entitled  to  equal  consideration  with 
those   who   traveled   by   river. 

In  closing,  he  ventured  the  prediction 
that  the  time  would  come  in  the  growth 
and  development  of  the  great  West 
when  the  number  of  passengers  crossing 
the  river  would  equal  and  perhaps  ex- 
ceed those  traveling  up  and  down  the 
river  in  boats. 

The  masterful  argument  of  Mr.  Lin- 
coln forced  into  the  consideration  of  the 
great  issue  the  question  of  the  reason- 
ableness of  the  obstruction,  and  by  leg- 
islative amendment  or  by  judicial  inter- 
pretation the  question  of  reasonable  re- 
straint of  commerce  as  against  any  re- 
straint whatever,  must  become  a  part  of 
the  national  law  and  must  be  consider- 


Pacific   Type   Engine   Built   at   Lima. 
Some   engines   of  the  2-6-2   type   have 
recently  been  built  by  the  Lima  Locomo- 
tive &  Machine  Company,  of  Lima,  Ohio, 
for  the  Red  River  &  Gulf  Railway. 

The  engine  is  a  simple  one,  which  has 
been  arranged  to  burn  coal  and  wood. 
The  cylinders  are  15x20  ins.  and  the  driv- 
ing wheels  are  46  ins.  in  diameter.  The 
main  driving  wheels  are  not  flanged,  but 
the  front  and  back  drivers  are.  The  face 
of  the  unflanged  wheel  tires  measures 
6  ins.  wide.  The  main  valves  of  these 
engines  are  balanced  slide  valves,  and 
they  have  a  travel  of  4'/i  ins.  The  lead 
in  full  gear  is  1/16  of  an  inch,  and  the 
lap  is  fij  of  an  inch.  The  valve  motion 
is  indirect  and  the  links  are  placed 
ahead  of  the   rocker  box,  and   give   mo- 


ainctor  01  49^^  ins.  at  the  smoke  box  end. 
The  tubes  arc  148  in  number  and  are 
each  II  ft.  10^4  ins.  long.  The  total 
heating  surface  is  994.1  sq.  ft.,  made  up 
of  7S.6  sq.  ft.  from  the  fire  box  and  918.5 
from  the  tubes.  The  grate  area  is  14.12 
sq.  ft.     The  steam  pressure  is  180  lbs. 

The  tender  is  carried  on  a  frame  made 
<)i  9  in.  steel  channels,  with  wrought  iron 
and  steel  body  bolsters.  Diamond 
trucks  arc  used,  with  cast  steel  bolsteri 
and  channel  spring  planks.  The  capirily 
of  the  tank  is  3,000  U.  S.  gallons.  The 
engine  is  equipped  with  Detroit  sight 
feed  lubricators,  Ashcroft  steam  gauges 
ard   No.  8  Monitor  injectors. 

Some  of  the  principal  dimensions  are 
as   follows: 

Knginc    Truck    Wheels — 26    ins.;    journals,    4%x 
6',4    ins.      Rtar  end   main   rod   forked   style. 


•  LOCO    eNCtNELRlNC 


lACIKlC     TYl'K     HNGINE     BUILT     FOR     THE     RED     RIVER     &     GULF     RAILWAY. 


ed  in  its  enforcement,  or  obstacles  to 
commercial  and  industrial  progress  are 
likely  to  be  interposed,  the  gravity  of 
which  no  one  can  foresee  and  only  the 
lapse  of  years  determine. 


In  a  paper  read  by  Charles  E.  Yet- 
man.  at  the  New  York  Railroad  Club, 
on  The  Evolution  of  the  Telegraph  in 
Railroad  Work,  surprise  was  expressed 
that  no  improvement  had  been  made 
on  the  Morse  telegraph  instrument  key 
since  it  was  first  brought  out.  That  is 
a  very  great  compliment  to  the  inven- 
tive genius  of  Morse,  for  he  appears  to 
have  <levised  a  perfect  key  when  the 
telegraph  instrument  was  first  designed. 


tion  to  the  rocker  arm  by  means  of  a 
transmission  bar.  This  bar  is  suspended 
by  a  hanger  in  front  of  the  link,  and 
the  link  block  pin  is  about  midway  be- 
tween hanger  and  rocker  arm. 

The  engine  is  built  to  round  sharp 
curves,  the  gauge  of  the  track  being 
4  ft.  Syi  ins.  The  rigid  wheel  base  is 
9  ft.  2  ins.  The  front  and  rear  trucks 
are  radial  with  cast  iron  steel  frames, 
and  three-point  cast  steel  hangers.  The 
total  engine  wheel  base  is  23  ft.  9  ins., 
while  that  of  the  engine  and  tender  is 
47  ft.  2  ins.  The  weight  of  the  engine 
alone  is  60,800  lbs.,  of  which  the  drivers 
carry  23,000  lbs.  The  weight  of  the 
engine  and  tender  in  working  order  is 
149,400  lbs. 

The  straight-top  boiler  used  has  a  di- 


Parallel  rods  with  solid  ends  and  bronze 
bushings.     All  oil  cups  forged  solid  on  rods. 

Boiler — Shell,  H  in.;  throat,  9/16  in.;  front 
tube  sheet,  H  in.;  fire  box  tube  sheet.  % 
in.;  door  sheet,  %  in.;  crown  and  sides, 
%  in.;  mud  ring,  3^  ins.  deep,  double  rivet* 
ed;  1%  in.  radial  stays.  Longitudinal  seams 
butt  joint;  circumferential  seams  double 
riveted. 

Fire  Bo.\ — 59  3/16  ins.  long  by  34%  ins.  wide 
at  grates;  59  9 /1 6  ins.  deep  at  front  and 
57  9/16  ins.  at  rear;  rocking  grates  with  front 
and  rear  dead  plates  are  used. 

Tender — hi  in.  steel  plates;  30  in.  truck  wheels 
and   4^x8  in.  journals. 


People  in  foreign  countries  who  pur- 
chase books  of  our  book  department 
will  insure  delivery  of  what  they  buy  if 
they  send  ten  cents  extra  to  pay  for 
registration. 
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Grease  Plant,  C.  &  N.-W.  Ry. 
With  the  foresight  characteristicof  Mr. 
Robert  Quayle,  superintendent  of  motive 
power  of  the  Chicago  &  North-Western 
Railway,  what  may  be  called  a  rod 
grea?e   plant   capab'e   rif   s\ipplyinK   the 


uniform  temperature  of  the  various  in- 
gredients must  be  maintained,  otherwise 
the  mass  when  solidified  will  present  a 
mottled  appearance.  This  temperature 
should  not  be  less  than  95,  nor  more  than 
I-\t  dos?.  F.    The  latter  temperature  in- 


licient  to  facilitate  the  movement  of  tlie 
grease  toward  the  funnel  outlet.  A< 
the  grease  comes  out  of  the  funnel 
in  a  cylindrically-shaped  stick  it  passes 
under  a  circular  disk  provided  with 
pegs.  .'\s  the  wheel  revolves  these 
pegs  act  as  circuit  breakers  and  the  cut- 
ter cuts  the  stick  of  grease  in  suitable 
lengths  with  either  an  upward  or  down- 
ward stroke.  It  is  then  packed  in  boxes 
ready  for  shipment.  Each  engine  is 
provided  with  a  can  to  hold  a  certain 
quantity  of  rod  grease. 

This  plant  at  Clinton  not  only  makes 
the  grease  for  rod  cups,  but  that  used 
in  driving  cellars  as  well.  The  daily 
output  of  this  plant  is  2,688  lbs.  in  10 
hours,  and  two  men  are  employed  to 
do  this  work.  The  entire  plant  is  home- 
made, and  the  material  used  is  similar  to 
that  which  may  be  found  at  almost  any 
shop  in  the  country.  The  air  and  grease 
cylinders  are  made  from  locomotive 
cylinder  bushings.  An  8-in.  air  pump 
is  used  to  compound  shop  pressure 
when  the  latter  falls  below  120  lbs.  This 
pressure  has  been  found  necessary  to 
operate  the  pistons  in  forcing  the  grease 
from  the  press. 
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entire  system  has  been  established  at 
Clinton,  Iowa.  To  Mr.  F.  G.  Benjamin, 
master  mechanic  at  that  point,  fell  the 
task  of  devising  machinery  to  econom- 
ically and  expeditiously  handle  the  out- 
put, and  the  results  obtained  have  been 
most  satisfactory.  The  tallow  vat  is  a 
rectangular  vessel  24x24x38^2  ins.,  made 
of  20  B.  W.  G.  galvanized  iron.  A  }i-\n. 
steam  pipe  enters  the  vat  from  the  top 
and  terminates  in  a  coil  at  the  bottom. 
By  this  arrangement  it  is  possible  to  heat 
the  tallow  to  any  desired  temperature 
without  danger  of  burning  it. 

The  lye  vat,  cylindrical  in  shape,  has 
a  width  of  18  ins.  and  depth  of  24 
ins.  A  J4-'"-  pipe  connection  is  secured 
to  the  vat,  leads  down  to  the  bottom  of 
it  and  ends  in  a  54-'"-  union  double  tee. 
Four  pipes  capped  at  the  ends  are  se- 
cured to  this  tee  and  the  pipes  perforated 
with  i/i6-in.  holes.  After  the  lye  has 
been  placed  in  the  vat,  pressure  is  forced 
into  the  pipe  and  the  contents  of  the  vat 
soon  become  a  liquid  mass.  Any  over 
pressure  or  gas  escapes  through  the 
automatic  vent  in  the  lid. 

The  buckets  are  of  various  diameters, 
and  the  pins  near  the  rim  indicate  the 
proper  amount  of  each  ingredient  re- 
quired to  insure  the  production  of  a  sim- 
ilar  quality   of   grease   at   all   times.     A 


sures  a  much  harder  grease  than  the 
former,  and  the  harder  grease  is  better 
adapted   for  summer  use. 

When  everything  is  ready  the  press  is 


Westinghouse      Electric      Locomotives 
Ordered. 

Ten  Westinghouse  electric  locomo- 
tives have  been  ordered  for  use  on  the 
Metropolitan  Railway,  of  London,  Eng- 
land. These  locomotives,  which  will  be 
of  1,200  h.p., capacity  each,  will  be  em- 
ployed to  operate  120-ton  trains  at  an 
average  speed  of  thirty-six  miles  per 
hour.  They  will  be  equipped  with  four 
motors   of  300  h.p.   capacity  each. 

A  feature  of  the  engine  will  be  that. 


ROOM     IN     GREASE     PLANT,     CHICAGO  &  NORTH-WESTERN  RAILWAY. 


in  position  to  force,  by  air  pressure,  the 
contents  into  the  funnel  from  which 
it  escapes.  It  is  then  cut  up  into  suit- 
able lengths  and  shipped  to  all  points 
of  the  C.  &  N.  W.  system. 

Around  this  funnel  is  a  steam  coil  5^ 
in.  in  diameter,  which  radiates  heat  suf- 


owing  to  the  terminal  facilities  being 
somewhat  restricted,  it  has  been  deter- 
mined to  adopt  motors  of  a  smaller  size 
than  usual,  equipped  with  forced  venti- 
lation, so  as  to  keep  down  the  length 
of  the  locomotives  to  convenient  limtts 
for  handling. 
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The  Ouincy  Granite  Road. 

BY   S,    HARRY  FERRIS. 

The  old  Bay  State  is  rich  in  spots 
that  are  hallowed  by  their  associatii)?i 
with  the  great  events  of  the  past.  P.os- 
ton,  in  particular,  is  a  niecca  toward 
which  many  thousands  of  historical  pil- 
grims turn  their  footsteps  every  year. 
They  patiently  climb  to  the  top  of 
Bunker  Hill  monument,  and  stand  in 
awed  silence  while  they  look  out  over 
the  roofs  of  the  city  that  has  played 
such  an  important  part  in  the  drama 
of  the  nation's  progress;  they  visit  tlu 
ancient  "Cradle  of  Liberty,"  and  p.iv 
patriotic  tribute  to  the  glorious  mem- 
ories that  cluster  around  the  place;  they 
search  out  the  Old  South  Church,  and 
linger  with  palpitating  hearts  upon  the 
scene  where  Adams  and  Warren  thun- 
dered their  orations  m  behalf  of  lib- 
erty, and  the  participants  in  Boston's 
famous  tea-party  assembled,  previous 
to  proceeding  to  the  harbor  to  brew  the 


railroad  was  born.  Why  it  should  have 
been  thus  neglected  is,  perhaps,  difficult 
to  say,  unless  it  be  that  only  compara- 
tively few  people  are  aware  of  its  pre- 


SECTION      OF      THE      ANCIENT     SUPER- 
•STRrCTURE 

beverage  that  so  disturbed  the  digestion 
of  King  Georp-e;  they  penetrate  the 
squalid  regions  of  the  dark  North  End 
to  gaze  upon  the  belfry  in  which  the 
signal  lanterns  of  Paul  Revere  were 
hung;  they  block  the  roadway  of  busy 
State  street  while  they  cogitate  above 
the  square  yard  of  pavement  that  covers 
the  exact  spot  upon  which  the  first 
blood  of  the  Revolution  was  shed,  and 
last,  but  not  least,  they  reverently  kneel 
while  they  silently  revive  the  sacred 
memories  of  childhood  at  the  foot  of  a 
little  mound  in  the  Old  Granery  Bury- 
ing ground,  that  covers  all  that  is  mor- 
tal of  "Mother  (Mary)   Goose." 

There  is  one  historical  spot  near  the 
old  Puritan  town,  however,  that  has 
been  largely  ne.glected  by  historical  pil- 
grims in  the  past. 

That  is  the  place  where  the  .\merican 


THE       ORir.INAI,      AMERICAN       FROG. 

cise  hication.  For,  if  it  be  a  good  in- 
vestment of  time  to  visit  a  place  that 
is  of  interest  because  of  the  important 
part  it  has  played  in  the  nation's 
political  and  social  history,  surely  it 
must  be  worth  while  to  stand  where  a 
great  industrial  enterprise  that  has  an- 
nihilated time  and  space,  joined  the  At- 
lantic to  the  Pacific,  built  great  cities 
and  towns — in  a  word  been  the  fore- 
most factor  of  importance  in  making 
the  country  what  it  is — had  its  begin- 
ning. 

To  visit  the  birthplace  of  the  Ameri- 
can railroad  the  pilgrim  in  search  of 
historical  shrines  should  alight  at  .i 
small  station  labeled  "East  Milton," 
half  a  dozen  miles  south  of  Boston. 

Leaving  the  railroad  station  the 
visitor  will  walk  down  the  track  about 
half  a  mile  in  the  direction  of  Boston; 
there  he  will  suddenly  come  upon  a 
large  granite  monument  standing  just 
at  the  edge  of  the  road-bed.  How 
strange! 

The  somber  granite  slab  seems  very 
incongruous   amid  its   surroundings.     It 


grim  draws  near  the  stone  and  reads  ita 
inscription  he  becomes  aware  that  it 
has  been  placed  there  to  mark  the  site 
of  the  birthplace  of  the  American  rail- 
road. 

Bunker  Hill  Monument  was  about  to 
be  erected,  and  it  was  determined  that 
the  granite  for  the  mighty  shaft  should 
rrime  from  Quincy,  Mass.;  but  how  to 
KOt  the  great  cubes  of  stone  from  the 
famous  quarries  to  the  scene  of  con- 
struction was  a  puzzling  and  diKicuIt 
ijroblem.  To  cart  the  material  overland 
l)y  horse  power  was  an  absolute  im- 
possibility. 

About  this  time  rumors  of  the  suc- 
cess of  railroad  operation  in  I'lngland 
began  to  reach  this  country,  and  the 
owners  of  the  Quincy  quarries  immedi- 
ately formed  the  Granite  Railway  Com- 
pany, and  in  1827  the  first  rail  trans- 
portation line  on  this  continent  was 
completed.  It  was  about  three  miles 
long,  and  extended  from  the  <|uarries 
to  tide-water  near  the  mouth  of  the 
Neponset  river. 

Viewed  from  the  standpoint  of  to- 
day, this  first  railroad  on  .^merican  soil 
was  a  rather  curious  affair.  It  is  hardly 
necessary  to  say  that  there  were  no 
block  signals,  or  split-rail  switches.  As 
a  matter  of  fact  not  even  T  rails  were 
available;  neither  were  wooden  ties 
used  as  they  are  to-day. 

In  constructing  the  road  the  build- 
ers first  laid,  end  to  end,  blocks  of 
granite  that  were  a  yard  or  more  long 
and  six  or  eight  inches  square.  To  the 
inside  edge  of  these  blocks  they  spiked 
strips  of  iron  that  were  about  one-quar- 
ter of  an  inch  thick,  and  two  and  one- 
half  inches  wide.  This  combination 
formed  the  rail.  Such  necessary  appur- 
tenances as  frogs  for  cross-overs  were 
made  by  chiseling  out  grooves  in  great 
cubes  of  granite  that  weighed  several 
hundred  pounds. 

But  with  all  its  crudeness,  the  old- 
time  construction  was  builded  well,  and 
visitors  to  the  site  to-daj'  find  a  con- 
siderable section  of  the  ancient  super- 
structure still  in  a  good  state  of 
preservation. 

.'Xnd,  ah,  what  a  host  of  suggestive 
thoughts  come  trooping  into  the  mind 
of  the  historical  pilgrim  as  he  stands 
beside  the  old  road-bed.  How  vastly 
the  world  and  its  affairs  have  changed 


•THE     SITE     OF     THE     BIRTHl'LACE     oF     THE    AMERICAN    RAILROAD." 

produces  the  impression  that  it  must  in  three-quarters  of  a  century.  What 
have  strayed  from  some  quiet  section  a  picture  of  progress  and  improvement 
of  a   nearby  cemetery,  but   as   the   pil-     is    presented   by    a   comparison   of   the 
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ancient  superstructure,  and  its  track 
of  rough-hewn  granite,  with  the  per- 
manent way  of  a  well-equipped  modern 
railroad.  It  is  indeed  a  far  cry  from 
the  little  railway  that  was  built  to  carry 
the  product  of  the  Quincy  granite  quar- 
ries, to  the  great  transportation  systems 
of  to-day,  with  their  tens  of  thousands 
of  miles  of  glistening  steel  rails,  over 
which  the  commerce  of  a  mighty  nation 
is  moved. 

In  the  onward  march  of  railroad 
progress,  improvement  has  kept  step  in 
all  departments,  as  is  shown  by  a  glance 
at  a  venerable  passenger  coach,  that  is 
now  stored  near  Boston,  and  is  in  itself 
worthy  of  a  visit  from  the  historical  pil- 
grim. This  vehicle  was  used  on  one  of 
the  earliest  New  England  railroads.  In 
appearance  it  strongly  reminds  one  of 
the  days  of  Mr.  Tony  Weller,  in  old 
England,  and  the  Deadwood  stage  line 
in  this  country.  It  is,  in  fact,  nothing 
more  nor  less  than  an  ordinary  road 
coach  hung  upon  lenther-strap  springs, 
and  mounted  on  Hanged  wheels  that  are 
suitable  for  runninsj  upon  rails.  Yet 
this     odd,   old     vehicle,   that     looks    ss 


A     VENERABLE     PASSENGER     COACH. 

though  it  might  be  a  first  cousin  to  the 
deacon's  famous  "one-horse  shay,"  and 
has  so  little  the  appearance  of  ever  hav- 
ing been  used  for  carrying  railroad  pas- 
sengers, is  in  reality  the  direct  ancestor 
of  such  magnificent  cars  as  at  the  pres- 
ent time  make  up  the  Empire  State  Ex- 
press and  other  celebrated  trains  of  the 
country. — By  courtesy  of  The  Four 
Track  News. 


Education  of  Grand  Trunk  Employees. 

In  the  discussion  of  a  paper  on  Tech- 
nical Education  of  Railway  Employees, 
read  by  Mr.  George  M.  Basford,  Mr.  W. 
B.  Robb,  Superintendent  of  Motor  Power 
of  the  Grand  Trunk  Railway,  gave  the 
following  interesting  account  of  what 
is  done  by  his  company  to  educate  and 
train   employees.     He   said : 

I  have  realized  for  some  time  that 
the  teaching  of  our  employees,  and 
especially  our  apprentices,  for  positions 
of  responsibility  in  the  motive  power 
department,  was  a   question   which   could 


not  be  neglected,  and  the  system  which 
we  have,  while  it  has  been  in  force 
on  the  Grand  Trunk  for  a  number  of 
years,  latterly  it  dropped  away;  but  I 
found  that  there  was  a  shortage  of  ma- 
terial, that  we  ran  out  of  men,  and  I 
had  difficulty  in  obtaining  men  for  posi- 
tions of  responsibility,  difficulty  even  in 
obt:iining  men  for  good  positions  as 
workmen,  and  I  decided  that  it  would 
be  necessary  to  educate  our  own  men. 
I  therefore  introduced  the  apprentice 
system,  starting  in  with  indenture  papers. 
Every  boy  is  indentured.  He  signs  him- 
self and  is  signed  by  his  parent  or  guar- 
dian, and  these  indenture  papers  prevent 
them  from  joining  any  union  as  long  as 
they  are  serving  their  apprenticeship. 

Now,  we  had  difficulty  in  obtaining 
apprentices  when  we  started,  a  great  deal 
of  difficulty ;  but  after  the  system  be- 
came known  and  the  parents  realized 
the  benefits  which  the  boys  would  re- 
ceive, that  difficulty  disappeared.  For 
your  information  I  will  just  tell  you  the 
number  of  apprentices  we  have.  At 
Montreal  we  have  234  machinists,  90  ap- 
prentices, a  percentage  of  38;  at  To- 
ronto 64  machinists,  25  apprentices,  a 
percentage  of  39;  at  Stratford  289  ma- 
chinists, no  apprentices,  a  percentage  of 
,?f^:  at  Fort  Gratiot  no  machinists,  60 
apprentices,  a  percentage  of  54.  We 
have  an  average  of  40  per  cent,  of  ap- 
prentices. 

At  first  the  system  was  voluntary — 
that  is,  the  drawing  and  the  teaching  of 
apprentices ;  but  I  found  that  woud  not 
do,  and  it  was  made  compulsory.  An  ap- 
prentice boy  is  given  to  understand 
when  he  comes  in  that  he  has  to  pass  an 
examination.  Unless  he  passes  that  ex- 
amination successfully  he  cannot  enter 
the  service.  The  schools  start  in  Octo- 
ber and  they  end  in  April.  The  list  of 
apprentices  is  given  to  the  teachers.  The 
teachers  are  provided  by  the  company, 
as  are  the  room,  the  light  and  the  heat, 
and  all  that  the  apprentice  has  to  do  is 
to  buy  his  own  instruments.  The  list  of 
names  is  given  to  the  teacher  of  every 
apprentice  in  the  works,  and  the  roll  is 
called.  Every  boy  who  is  absent  has  his 
name  sent  to  the  master  mechanic  the 
next  day  as  a  warning,  and  he  has  to 
give  a  reason  for  his  absence.  If  his 
reason  is  good  it  is  accepted ;  if  not, 
he  is  censured.  If  he  does  not  attend 
Ik-  is  discharged.  The  boy  has  to  pass 
an  examination  before  he  receives  his  in- 
crease. All  the  increases  received  are 
en  his  indenture  papers.  We  deduct  from 
his  daily  rate  and  keep  a  percentage  un- 
til he  is  out  of  his  time.  When  he  is 
out  of  his  time  that  money  is  paid  to 
him,  and  along  with  a  bonus.  We  have 
found  that  by  having  that  system  of  in- 
denture and  holding  the  money  back  we 
are  able  to  hold  our  apprentices,  which 
we  formerly  were  not  ab!e  to  do. 

The     examination     takes     place     before 


the  shop  expert,  and  it  includes  draw- 
ing and  all  the  subjects  of  the  system  of 
examination.  It  is  a  written  examina- 
tion, and  it  all  comes  up  before  the  mas- 
ter mechanic,  receives  his  approval,  and 
then  comes  to  me.  If  his  examination  is 
not  satisfactory  he  is  sent  back  for  six 
months  and  receives  no  increase.  If  he 
fails  on  his  second  examination  he  is 
discharged.  In  addition  to  teaching  draw- 
ing we  are  now  teaching  them  theory, 
applied  mechanics  and  mathematics.  We 
have  no  difficulty,  as  I  said  before,  in 
getting  apprentices  for  machinists,  but 
we  did  have  difficulty  in  getting  appren- 
tices for  boiler  makers,  blacksmiths 
and  rivet  boys  and  steam  hammer 
boys,  and  it  was  necessary  to  take  on 
younger  boys  and  boys  who  did  not  have 
sufficient  education  to  pass  the  apprentice- 
ship system.  We  have  now  introduced  a 
school  along  with  the  drawing  and  the 
other  training  to  teach  these  boys  writ- 
ing, arithmetic,  reading  and  spelling,  and 
they  come  in  younger  than  the  other 
apprentices.  They  have  to  pass  exam- 
inations on  that  as  well  as  on  the  other, 
and  after  they  pass  that  examination  they 
are  brought  forward  as  machinist  ap- 
prentices. In  the  spring  of  the  year,  at 
local  points,  prizes  are  given  for  the  best 
standing.  That  is,  locally.  In  addition  to 
that  prizes  are  given  for  the  whole  sys- 
tem, for  which  the  boys  compete  over 
the  entire  system.  Now,  I  want  to  say 
that  I  can  assure  this  association  that 
we  find  a  very  great  deal  of  benefit  from 
the  system  which  we  have.  In  fact,  we 
have  reached  tlie  point  now  where  we 
are  able  to  get  sufficient  material  for  pro- 
motion on  our  own  system  without  hav- 
ing to  go  outside  for  it. 


Locomotive  Sixty  Years  Old. 

On  account  of  the  strenuous  life  which 
modern  locomotives  are  compelled  to 
lead  on  a  crowded  and  busy  line,  one 
does  not  often  see  a  really  old  engine. 
An  exception  to  this  rule  has  been  found 
in  Cuba.  It  has  run  continuously  for 
sixty  years  on  a  branch  of  the  Santiago 
de  Cuba..  It  was  built  by  Mr.  W.  H. 
Baldwin. 

In  1847  and  1848  two  locomotives  were 
built  for  the  Havana  &  Guiness  Railroad, 
and  one  of  these  is  the  sixty  year  old  ma- 
chine now  in  Cuba.  The  cylinders  are 
i4;/5xi8  ins.,  and  the  pistons  drive  on  a 
crank  shaft.  The  weight  of  the  engine  is 
about  36,000  lbs.  The  engine  has  what 
is  known  as  a  "flexible  beam  truck,"  and 
this  was  patented  by  Mr.  Baldwin  in  1842. 
There  is  no  engine  truck,  and  sufficient 
lateral  movement  of  the  driving  wheels 
was  thus  secured,  the  engine  being  able 
to  take  all  the  curves  it  encountered 
with  ease,  and  this  arrangement  placed 
all  the  weight  on  the  drivers. 

The  engine  is  a  wood  burner,  with  an 
old  fashioned  widely  tapering  stack, 
which  was  intended  as  a  cinder  collector 
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as  well  as  siiiokcstacU.  Tin.-  fiigiiic  is  in 
freight  service  and  has  been  cunstantly 
in  use  with  the  exception  of  the  brief  in- 
tervals in  which  inspection  and  repair 
work  had  to  be  done. 


A  High  Speed  Foreman. 

BV    A.    O.    IIROOKSIDE. 

Once  upon  a  time  there  was  a  locomo- 
tive   foreman    and    he    believed    in    liigh 


riie  II.  S.  V.  found  that  a  great  many 
of  the  castings  in  the  debris  were  still 
<).  K.,  and  that  the  bolts  and  rods,  etc., 
were  noi  only  none  the  worse  for  wear 
but  had  been,  so  to  speak,  annealed 
when  he  burned  up  the  wrecked  cars  in 
clearing  the  "right  of  way."  If  a  bolt 
happened  to  be  bent,  it  was  easily 
straightened,  for  this  very  reason,  and 
in   97.86534   i)er   cent.,   tlic    threads   were 
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speed  at  all  hours  of  the  day  and  night. 
One  beautiful  moonlight  night  he  was 
called  upon  to  go  out  and  clean  up  a 
moderate  kind  of  a  freight  wreck,  and 
he  did  the  business  with  neatness  and 
dispatch.  In  order  to  facilitate  matters 
he  burned  up  half  a  dozen  freight  cars. 
more  or  less,  which  were  badly  off  the 
track  and  pretty  well  knocked  abo'.'.t. 
and  which  did  not  have  any  "paying 
load"  in  them.  This  is  the  modem 
railroad  equivalent  for  "freight,"  when 
you  are  speaking  as  one  who  knows. 

He  got  the  road  clear  for  traffic  and 
pulled  everything  clear  of  the  main  line 
and  went  home  leaving  the  tangled  mass 
of  wrought  and  cast  iron  to  cool.  In  due 
time  it  radiated  its  heat  to  the  circum- 
ambient air  and  lay  there  a  silent  but 
twisted  asset  of  tlie  company.  On  Sun- 
days for  a  week  or  two  thereafter  he 
picked  up  this  scrap  and  took  it  home, 
and  all  went  merry  as  a  marriage  bell. 

Time  went  on,  which,  as  Artemus 
Ward  once  remarked,  is  a  way  time  has, 
and  the  scrap  became  available.  The 
high-speed  foreman  being  supplied  by 
nature  with  considerable  "gray  matter," 
in  what  scientific  people  call  the  "brain 
case,"  when  they  speak  of  a  skull,  came 
to  the  conclusion  that  this  scrap  material 
was  "all  to  the  good,"  and  he  fell  upon 
it  like  the  July  sun  falls  upon  a  mountain 
glacier  which  has  slipped  its  anchorage. 


intact,  so  that  when  the  curtain  went 
down  at  the  end  of  the  second  act,  the 
car  repairers  and  other  kindred  spirits 
were    howling    with    joy.    and    the    high 


"This  scrap  came  from  All  Wool  & 
Ayard  Wide  Kailway  cars  (which  is  the 
road  I  clip  my  coupons  from),  and  that 
company  owns  tliis  high-grade  scrap  in 
fee  simple,  as  a  lawyer  would  say."  He 
said  to  himself,  as  he  looked  out  of  his 
office  window,  and  saw  the  no  come  in 
on  one  side  (badly  blocked  by  that  ass. 
Stuffy  Shortt,  who  ought  to  be  running 
a  wheelbarrow  and  not  an  engine);  "The 
company  owns  this  scrap,  and  it  has  been 
charged  out  to  cars  before  now;  why 
should   I   charge  it  out  again?" 

High  Speeder  came  to  the  conclusion 
that  by  not  charging  out  any  of  this 
scrap  as  he  used  it  on  cars  belonging 
to  his  own  road  that  he  could  make 
his  car  repairs  look  that  much  cheaper; 
and  he  didn't  charge  any  of  it  when  he 
used  it  on  his  own  cars,  but  if  he  used 
it  on  foreign  cars — look  out!  His  ac- 
counts went  in  to  the  M.  C.  B.'s  office. 
a  long  way  off,  and  moons  waxed  and 
waned  as  they  had  been  in  the  habit  of 
doing  since  the  birth  of  time. 

.'\t  length  the  eagle  eye  of  the  as- 
sistant mistake  catcher  got  busy  and  he 
showed  the  bill  for  car  repairs  at  High- 
speedville  for  a  month  to  the  chief  mis- 
take catcher,  and  the  latter  said,  "What's 
wrong?"  "Oh,  nothing,"  said  the  A.  M.  C, 
"only  there  is  no  material  charged, 
and  there  is  any  amount  of  labor."  The 
chief  snatched  the  papers  from  the  nerve- 
less hands  of  the  A.  M.  C.  and  proceed- 
ed to  ponder  over  them  alone  at  his 
desk  for  some  time.  He  smoked  a  long, 
l)lack  cigar  the  while.  Here  the  cur- 
tain dropped  but  no  one  came  before 
the  footlights. 

Later  on   the   high-speed  foreman   got 


HOW     SHE     LOOKS     FROM     AX     UPPER     WI.SDOW      ON     .\     NO-STOP     RLX 


speed  idea  was  on  top,  and  likely  to  be 

called   before  the   curtain   several   times. 

The   high   speeder   reasoned   this   way 

when  he  came  to  make  up  his  accounts: 


a  letter  signed  by  the  M.  C.  B.  (in  small 
type,  per  the  C.  M.  C.  in  large  letters) 
to  the  effect  that  he,  the  M.  C.  B.,  would 
like  to  know  why  several  men  (car  repair- 
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ers,  to  wit)  had  been  kept  busy,  and  to 
all  appearance,  fully  occupied,  repairing 
cars,  but  that  though  the  amount  of  time 
charged  at  several  cents  per  hour  show- 
ed that  the  men  had  been  doing  well, 
they  had  not  succeeded  in  putting  any 
material  on  any  of  the  A.  W.  &  A.  W. 
Ry.  cars  (the  numbers  of  which  were 
given,  with  dates),  and  that  he,  the  M. 
C.  B.,  alias  the  C.  M.  C.  alias  the  A.  M. 
C,  would  like  an  explanation — not  be- 
cause they  believed  things  were  strange 
or  in  any  way  irregular,  but  there  was, 
of  course,  the  remote  chance  of  the  fu- 
rious G.  M.  asking  "Why?" 

The  high-speed  foreman  thereupon 
awakened  from  his  dream,  and  saw  at 
a  glance  how  people  who  have  lots  of 
pens  and  ink  and  paper  at  their  disposal 
with  the  authority  to  say  "Please  ex- 
plain," can  cause  any  amount  of  trouble 
or  a  first-class  railroad.  He  also  felt  sure 
that  there  must  be  some  subtle  proportion 
existing  between  time  occupied  and  ma- 
terial used,  and  that  the  sooner  he  got 
in  out  of  the  wet  when  it  came  to  ac- 
count keeping,  the  better  it  would  be  for 
him,  the  men  under  him,  the  M.  C.  B., 
the  C.  M.  C,  the  A.  M.  C,  the  G.  M. 
and  the  entire  staff  of  the  All  Wool  & 
Ayard  Wide  Railroad  Company  when 
dealing  with  their  own  cars.  He  still 
wonders  why  he  was  never  asked  the 
reason  he  multiplied  the  weight  of  the 
high-grade  scrap  saved  from  the  wreck 
by  two,  or  even  three,  when  he  charged 
it  up  to  foreign  car  repairs.  He  is  a 
high-speed  foreman  yet,  but  he  knows 
a  lot  about  the  judicious  use  of  brake 
power  now,  and  he  doesn't  get  nearly  as 
many  bothersome  letters  as  he  did  about 
scrap.  

Blacksmith's  Adjustable  Stand. 

If  you  should  happen  into  the  smithy 
of  the  Wilmington,  Del.,  shops  of  the 
Pennsylvania,  which  are  presided  over 
by  Mr.  Sawin,  the  foreman  blacksmith, 
you  would  see  several  handy  little 
blacksmith's  adjustable  stands,  some- 
thing like  the  one  shown  in  our  sketch. 

There  is  nothing  very  wonderful 
about  it,  and  it  is  home  made;  in  fact, 
a  man  here  and  there  will  tell  you — 
and  this  is  true  of  home-made  devices 
the  world  over — that  he  has  not  had 
time  to  finish  it.  The  little  stand  is 
three-legged;  that  means  it  will  stand 
on  any  kind  of  ground,  rough  or 
smooth,  the  upright  piece  is  made  out 
of  ordinary  flat  iron  of  a  size  com- 
mensurate with  the  work  it  has  to 
do,  and  at  the  top  of  the  upright 
piece,  one  side  has  an  overhang  pierced 
so  as  to  take  another  fiat  bar  of  sim- 
ilar dimensions  to  the  first. 

This  second  bar  slides  freely  in  the 
opening  of  the  overhang,  but  this  sec- 
ond bar  is  notched  along  its  outer  edge 
with  big  or  little  notches  just  according 
to  the  size  of  the  whole  device.     Now 


in  order  to  prevent  the  second  bar  from 
sliding  down  alongside  of  the  first 
when  not  wanted  to,  there  is  fixed  on 
the  first,  a  bale,  or  a  detent,  of  a  U- 
shaped  staple,  or  whatever  you  like  to 
call  it.  fiir  there  are  many  names  which 
may  bi-  applied  to  a  small  and  useful 
thing.  This  catch,  to  use  one  more 
name,  is  pinned  to  the  first  upright  and 
engages  with  the  various  notches  in 
the  second,  and  thus  the  T-shaped  top 
may  be  placed  at  and  maintained  at  any 
height  required. 

The  stand  is  used  to  hold  the  ends  of 
liars  and  rods  at  the  forge.  When  a 
bar  has  one  end  in  the  fire  and  ex- 
ttiuls  so  far  beyond  the  forge  that  it 
would  tip  up,  this  stand  steps  in  and 
holds  the  free  end  and  keeps  the  bar 
level.  When  the  smith  wants  to  raise 
(ir  lower  the  movable  part  of  the  stand 
he  hits  the  top  what  pugilists  would 
call    an    "upper    cut,"   and   this    loosens 
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the  catch,  and  by  holding  the  catch 
free  for  a  moment  adjustment  can  be 
made  at  once,  and  letting  go  the  catch 
the  whole  device  jolts  pleasantly  back 
in  position  and  all  goes  merry. 


Railway  Training  School. 

The  Railway  Commercial  Training 
School,  recently  established  at  Elmira, 
N.  Y.,  owes  its  origin  to  Mr.  F.  D. 
Underwood,  president  of  the  Erie  Rail- 
road, who  is  always  doing  something  to 
promote  the  education  of  railroad  men, 
and  has  displayed  a  practical  interest 
that  has  been  beneficial  to  many  people 
eager  to  work  themselves  upwards  in 
their  chosen  calling. 

Its  primary  object  is  the  training  of 
young  men  for  positions  as  railway  sta- 
tion agents.  The  ultimate  outcome  of 
the  training  that  may  be  obtained  there 
rests  with  the  student  himself.  There  is 
no  limit  to  it  this  side  of  a  seat  in  the 
president's  chair,  as  the  executive  head 
of   a   great    railway   corporation.      Prac- 


tically all  of  the  directing  heads  of  the 
railroads  of  this  country  to-day  have 
worked  themselves  up  to  their  present 
positions  from  some  such  subordinate 
ixisitions  as  station  agents,  trainmen  or 
chainmen  on  the  civil  engineering  corps. 
Up  to  the  time  of  the  establishment 
of  this  school  there  was  no  place  in  ex- 
istence where  the  rudimentary,  technical 
and  theoretical  knowledge  necessary 
could  be  obtained  by  young  men  desiring 
10  enter  into  the  business  of  practical 
railroad  operation.  As  the  demand  for 
young  men  possessing  this  knowledge  is 
practically  constant,  the  scheme  is  one 
that  has  met  with  the  instant  approval 
and  co-operation  of  railway  managers, 
several  of  whom  have  agreed  to  give 
employment  to  the  students  of  the  school 
as  soon  as  they  have  completed  their 
course  and  received  their  diplomas.  As 
the  supply  of  competent  station  agents 
is  never  equal  to  the  demand,  this  school 
seems  to  offer  an  exceptional  opportunity 
to  young  men  between  18  and  25  years 
of  age,  to  step  into  positions  that  pay 
the  occupants  from  $40.00  to  $125.00  per 
month,  according  to  the  size  and  im- 
portance of  the  station  at  which  they  are 
located. 

Heretofore  station  agents  have  gen- 
erally come  from  messenger  boys  and 
helpers  who,  like  Topsy,  have  "just 
growed"  into  their  positions  by  accident 
rather  than  through  the  process  of  se- 
lection. And  likely  as  not  they  have 
"growed"  up  wrong,  either  because  their 
individual  instructor  had  taken  no  spe- 
cial interest  in  the  boy  he  was  supposed 
to  be  training,  or  because  the  station 
agent  himself  was  but  imperfectly  train- 
ed in  those  niceties  of  his  duties  that  help 
to  make  the  perfect  railroad  man,  and, 
therefore,  unable  to  impart  his  labor- 
iously acquired  knowledge  as  it  should 
have  been  done. 

It  was  with  the  idea  of  remedying 
these  conditions,  which  railway  managers 
have  so  long  deplored,  that  the  Railway 
Commercial  Training  School  was  estab- 
lished. It  is  the  outcome  of  the  ideas 
of  one  of  the  most  prominent  railway 
officials  in  the  United  States,  under 
whose  suggestions  the  whole  plan  of 
instruction  was  evolved.  Being  wholly 
new  in  conception,  special  text  books 
had  to  be  compiled  and  published  for 
the  use  of  the  students.  This  was  done 
by  two  gentlemen  who  have  been  con- 
nected with  the  practical  management 
of  one  of  the  great  trunk  line  roads  for 
years,  and  who  were  thoroughly  familiar 
with  the  duties  of  the  positions  for 
which  students  are  to  be  trained.  All  the 
papers  and  reports,  such  as  bills  of 
lading,  freight  bills,  agents'  reports, 
tariff  sheets,  freight  classification  sheets, 
and  the  scores  of  other  forms  required 
in  the  actual  business  of  transportation 
were  also  prepared  for  the  use  of  the 
students.      Then    a    school    room    which 
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was,  ill  effect,  a  railway  station  in  daily 
operation,  was  fitted  up,  and  there  the 
students  receive  instruction  in  the  multi- 
farious duties  of  a  station  agent,  under 
the  immediate  direction  of  Mr.  W.  G. 
Moore,  a  gentleman  who  has  had  many 
years  of  experience  in  railroading,  and 
who  combines  with  his  practical  knowl- 
edge peculiar  aptitude  for  imparting  his 
knowledge  to  others. 

The  scheme  of  instruction  is  divided 
into  four  general  divisions.  The  first 
and  only  thecsretical  one  has  to  do  with 
the  organization  and  management  of  a 
railroad  system.  Here  the  student  learns 
about  capital  stock,  bonds  of  various 
kinds,  thf  work  of  organization  and  con- 
struction as  actually  pursued  by  a  rail- 
road corporation.  This  is  supplemented 
by  instruction  as  to  the  duties  of  the 
various  railway  officials  from  the  presi- 
dent down  to  that  of  the  humblest  em- 
ployee, and  finally  of  the  relations  of  a 
railway  corporation  to  the  public.  This 
knowledge  is  imparted  in  a  course  of 
lectures  supplemented  by  class  room  ex- 
ercises that  go  into  the  ethics  of  the 
whole  business. 

To  the  practical  side  of  the  business 
the  other  three  departments  are  devoted. 
They  have  to  do  respectively  with  the 
duties  of  the  freight  agent,  the  passenger 
agent,  the  telegraph  operator  and  train 
dispatcher.  They  present  the  busy  side 
of  the  student's  life  at  school.  As  a 
fi eight  agent  he  must  receive,  classify, 
bill,  make  rates  for,  assign  to  cars,  and 
see  to  the  proper  routing  of  imaginary 
freight  sent  him  for  shipment.  Here 
he  learns  the  intricacies  of  foreign,  local, 
through,  express  and  special  freight 
shipments,  and  is  taught  how  to  get  the 
fi  eight  away  from  his  station  with  speed 
and  accuracy,  and  how  to  get  cars  in 
which  to  make  his  shipments.  The  duties 
of  a  receiving  agent  mastered,  he  is  then 
taught  those  of  a  distributing  agent,  and 
how,  as  such,  to  deliver  the  goods,  look 
out  for  claims  of  loss  or  damage,  verify 
computations,  correct  way  bills,  allot 
payments  to  the  different  roads  that  have 
acted  as  carriers  of  his  particular  car- 
load or  train  load  of  freight,  and  per- 
form all  the  other  duties  that  are  re- 
quired of  his  position,  including  the  mak- 
ing of  all  necessary  reports  and  papers. 
It  is  all  a  marvel  of  detail,  and  yet  the 
students  take  to  it  kindly  and  with  actual 
enthusiasm,  as  there  are  enough  new 
problems  constantly  arising  to  keep 
them  ever  interested  and  entertained 
while  they  are  learning,  for  there  is  a 
true  fascination  in  the  working  out  of 
tlie  puzzles  that  the  course  of  instruction 
constantly  sets  before  them  for  solution. 
A  department  which  proves  of  particu- 
lar interest  to  the  students  is  the  tele- 
graph department,  which  is  in  charge  of 
Mr.  E,  E.  Tingley,  an  expert  telegrapher 
and  electrician,  who  has  had  30  years' 
experience  on  one  of  the  chief  trunk  lines 


nf  tin-  country  as  operator,  train  dis- 
patcher and  chief  dispatcher.  This  de- 
p.irtment  is  completely  equipped  with  all 
the  necessary  fixtures  and  appliances  of 
the  most  approved  designs.  Through  the 
cijurtcsy  of  the  Krie  Railroad,  a  railway 
wire  has  been  run  through  the  school. 
Here,  not  only  the  actual  work  of  teleg- 
raphy is  taught,  but  the  care  of  in- 
struments, batteries  and  the  practical  de- 
tails of  the  work  as  well.  Individual  drill 
with  the  instruments  is  given  the  student 
daily  in  addition  to  his  class  work. 
Standard  block  signal  rules,  train  order 
forms  and  all  the  other  work  that  de- 
volves on  the  station  operator,  is  careful- 
ly and  thoroughly  taught  personally  by 
Mr.  Tingley,  who  has  the  happy  faculty 
of  being  able  to  successfully  impart  to 
the  student  his  own  knowledge  of  these 
subjects. 


Valve    Stem    and    Piston    Rod 
Disconnector. 

We  here  give  a  sketch  of  a  handy 
rig  for  disconnecting  valve  stems  and 
crossheads  from  piston  rods,  which  has 
been  sent  to  us  by  Mr.  Joseph  Korff. 
It  is  used  in  the  Utica  shops  of  the 
D.,  L.  &  W.  road.  The  device  is  not 
new  in  principle  but  is  published  for  the 
benefit  of  those  of  our  readers  who  have 
not  seen  it  made  just  in  this  way. 

After  the  valve  stem  or  crosshead  key 
(as  the  case  may  be)  is  withdrawn  the 
little  device  here  shown  is  dropped  into 
the  keyway,  so  that  the  two  projections 
on  one  side  press  against  the  socket, 
and  the  one  projection  on  the  other, 
presses  upon  the  end  of  the  taper  fit 
of  the  valve  stem  or  piston  rod.  A  few 
vigorous  blows  on  the  top  of  the  taper 
key  or  wedge  which  fits  in  the  center  of 


VALVE     STEM     .■VND     PISTON     ROD     DISCONNECTOR. 


Endorsed  as  this  school  is  by  the  rail- 
road managers,  who  see  its  great  possi- 
bilities, the  aim  of  the  management  is 
to  so  conduct  it  that  it  shall  be  what  the 
technical  school  is  to  the  future  engineer, 
the  commercial  or  business  college  to 
the  future  business  man,  the  normal 
training  school  or  school  of  pedagogy 
to  the  future  teacher — to  fit  them  com- 
pletely and  perfectly  for  a  life  work.  Be- 
sides the  technical  training  its  manage- 
ment aims  to  instill  in  the  minds  of  the 
students  that  highest  of  all  ambitions,  the 
clean  life  and  the  attainment  of  that  high 
standard  of  personnel  that  alone  spell 
success  in  the  conduct  of  business,  be  it 
that  of  a  railroad  or  any  other. 

The  school  is  not  being  operated  for 
profit,  the  fees  being  simply  enough  to 
pay  running  expenses. 


the  handy  little  appliance  is  sufficient  to 
slack  back  either  valve  stem,  or  piston 
rod  out  of  its  seat. 

Two  sizes  of  this  device  are  necessary, 
one  for  valve  stems  and  one  for  piston 
rods,  but  the  principle  is  the  same  in 
each.  The  whole  can  be  made  of  steel 
with  sufficient  spring  in  the  three-pro- 
jection piece  to  require  slight  compres- 
sion when  putting  it  in  the  keyway,  and 
the  fact  that  its  upper  curved  portion 
comes  out  clear  of  the  wedge  piece  en- 
ables both  to  be  readily  adjusted  by 
hand  and  leaves  the  top  of  the  wedge 
clear  so  that  driving  down  the  wedge 
does  not  interfere  with  the  other  part 

The  use  of  some  such  device  as  this 
makes  the  removal  of  piston  from  cross- 
head  comparatively  easy  and  does  not 
put    an    undesirable    strain     on     either. 
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Valve  stems  which  have  to  be  very  fre- 
quently disconnected  to  enable  the  re- 
newal of  valve  stem  packing  to  be  ac- 
complished may  by  this  means  remain 
uninjured  until  the  end  of  the  chapter 
and  not  show  the  upper  edge  of  the 
socket  "bashed"  up  by  hammer  blows 
which  are  intended  to  help  jar  the 
mechanism  apart. 


B.  &  O.  Mallet  Compound. 

In  his  paper  on  "Locomotives  of 
Great  Power,"  Mr.  J.  Muhlfeld  said:  "The 
Mallet  articulated  duplex  compound  type 
of  locomotive  gives  evidence  of  the 
Americanizing  of  foreign  practice  for  the 
purpose  of  providing  a  locomotive  for 
special  service  on  heavy  and  long  moun- 
tainous grades  with  considerable  curva- 
ture, where  the  helper  service  is  such 
as  to  require  the  use  of  the  most  power- 
ful locomotives  to  maintain  the  balanc- 
ing of  the  power  on  the  division  and  to 
eleminate  the  use  of  two  100  per  cent. 
consolidation  type  of  helper  locomotives 
through  the  use  of  170  per  cent,  loco- 
motive, which  is  of  sufficient  capacity 
to  meet  the  requirements  and  handle  the 
service  otherwise  taken  care  of  by  the 
two  relieved  consolidation  type. 

By  the  use  of  a  single,  instead  of  tan- 
dem locomotives,  the  advantages,  due 
to  a  reduced  number  of  bearings  and 
parts,  decrease  weight  per  unit  of  trac- 
tive power  developed,  the  elimination  of 
unnecessary  dead  weight  and  non-pay- 
ing load,  and  the  control  of  the  opera- 
tion by  one  engineer  and  one  fireman  in- 
stead of  by  two  engineers  and  two  fire- 
men, results  in  a  better  handling  of  the 
service,  less  liability  for  accident,  great- 
er paying  tonnage  to  be  hauled  per 
train,  and  reduced  operating  and  main- 
tenance expenses. 

The  application  of  this  design  permits 
the  use  of  a  maximum  effective  wheel 
base,  with  a  materially  reduced  rigid 
wheel  base-,  and  provides  for  a  helper 
locomotive  that  can  develop  an  average 
through  freight  train  speed  without  lia- 
bility for  excessive  wear  or  failure. 

The  sub-dividing  of  the  power  through 
the  U3e  of  four  independent  cylinders, 
pistons,  main  rods,  crank  pins  and 
fram'es,  in  place  of  two,  and  the  better 
balancing  of  the  reciprocating  parts,  re- 
sults in  the  lessening  of  the  strains  on 
all  parts,  and  reduced  liability  for  wear 
and  breakage.  While  the  wearing  and 
total  parts  per  locomotive  are  increased, 
they  are  greatly  reduced  when  compared 
with  the  development  of  the  same  pow- 
er by  tandem  locomotives,  and  the  re- 
duced stresses  and  weight  should  pro- 
vide for  a  more  satisfactory  and  econom- 
ical maintenance  of  those  details  most 
liable  for  repairs. 

The  performance  of  this  engine  in  ser- 
vice seems  to  support  the  claims  on  its 
behalf  made  by  Mr.  Muhlfeld.  The  pub- 
licity  department    of    the    road    recently 


sent  out  some  notes  about  the  perfor- 
mance of  the  engine,  among  which  are: 

"The  successful  performance  of  the 
articulated  duplex  compound  freight  lo- 
comotive of  the  Baltimore  &  Ohio 
Railroad,  in  helping  push  heavy  freight 
trains  over  the  rather  steep  grades  on 
tlie  Alleghany  mountains,  is  very  grati- 
fying to  the  management  of  the  road, 
railroad  experts  generally  and  the  build- 
ers of  it. 

"This  locomotive  has  made  several 
road  trips  and  been  in  mountain-helper 
service  during  the  past  five  months,  and 
in  this  time  it  has  made  about  17,000 
miles.  It  was  designed  for  the  purpose 
of  balancing  the  power  on  the  divisioa 
and  to  reduce  the  number  of  locomotives 
;ind  crews  required  to  handle  freight 
tonnage  over  the  mountain  districts,  and 
thus  greatly  facilitate  the  movement  of 
traffic,  which  has  grown  so  largely  dur- 
ing recent  years  and  is  growing  very 
rapidly  under  the  present  management 
of  the  road. 

"It  is  really  a  pair  of  locomotives  with 
one  boiler,  which  is  carried  on  two  sets 
of  driver  wheels,  each  of  which  is  57 
ins.  in  diameter.  When  in  working  or- 
der the  locomotive  weighs  334.500  lbs., 
while  the  tender  attached  (which  has  a 
capacity  of  15  tons  of  coal  and  7,000 
gallons  of  water)  the  total  weight  is 
479,500  lbs.,  or  about  193,300  lbs.  less 
than  the  combined  total  weight  of  two 
of  the  heaviest  consolidation  locomo- 
tives that  are  used  for  other  freight  ser- 
vice over  the  same  inonnt.iin  district. 

"While  the  draw-bar  pull  behind  the 
tender  of  two  of  the  consolidation  loco- 
motives is  about  79,400  lbs.,  the  draw- 
bar pull  of  the  big  locomotive  is  about 
74.000  when  working  compound,  and 
84.000  lbs.  when  working  simple.  The 
weight  of  trains  that  can  be  taken  up 
the  mountain  by  two  of  the  consolida- 
tion locomotives  is  about  2,025  tons  con- 
tained in  loaded  steel  cars  of  about  100,  ■ 
000  lbs.  capacity,  the  weight  of  the  train 
the  No.  2400  and  one  of  the  consolidation 
locomotives  can  take  up  the  grade  is 
about  3.210  tons  contained  in  similar 
cars.  These  figures  are  based  on  the 
locomotives  operating  at  a  speed  of  ten 
miles  per  hour,  under  fair  conditions, 
and  with  the  big  locomotive  working  in 
compound  gear." 


A   Pet  Veteran   Locomotive. 

When  the  trainmen  of  a  railway  be- 
come fond  of  a  locomotive,  they  always 
have  many  loving  stories  about  her.  Old 
148,  of  the  Delaware  &  Hudson,  has 
been  sold  and  here  are  some  tales  told 
by  affectionate  trainmen: 

"No  hoodoo  stories  about  148.  Lots  of 
good  ones,  though — how  she  would  get 
right  down  to  business  when  some  poor 
fellow  had  a  sick  friend  somewhere  and 
wanted  to  get  through  quick,  and  hustle 


like  lightning  to  get  him  home.  I 
could  tell  you  a  lot  of  such  stories. 

"And  then  you  know  what  awful 
grades  there  are  on  the  Delaware  & 
Hudson.  Many  and  many  a  train  has 
lost  her  grip  and  gone  thundering  down 
to  death  and  destruction.  It  isn't  so  very 
long  ago  that  a  freight  got  away  over 
near  Binghamton  and  ran  down  the  hill. 
Did  a  pile  of  damage,  too- 

"But  old  148  was  too  careful  for  any 
such  thing  as  that.  She  had  a  grip  on 
the  rails  like  iron.  Her  feet  never  slip- 
ped to  do  any  harm.  She  would  hold 
back  like  a  mule  on  a  steep  road." 

And  Yard  Master  E.  Cline  adds  his 
testimony  to  the  universal  verdict  re- 
garding the  many  virtues  of  the  old 
engine. 

"She  would  do  more  work  after  she 
was  taken  off  the  road  and  set  to  work 
in  the  yards  here  than  any  other  engine 
we  have.  All  you  had  to  do  was  to  give 
her  a  gang  that  could  keep  up  with  her 
and  she  would  make  things  hustle. 

"Stout?  Why,  she  was  a  perfect  giant! 
And  talk  about  engines  being  cold  and 
bloodless  and  inhuman!  Why,  148 
knows  as  much  as  any  man,  and  has 
a  good  deal  more  sense  than  lots  of 
men  I  know  of. 

"Careful,  too,  of  the  lives  of  the  men 
who  were  working  with  her.  You  could 
put  her  within  half  an  inch  of  where  you 
wanted  her  every  time  and  she  would 
stay  right  there  till  you  were  all  ready 
to  go;   no   slipping  and   sliding  around. 

"And  so  ready  to  go  when  you  said 
the  word!  I  never  saw  an  engine  that 
would  pick  up  a  train  right  from  the 
word  go  as  she   would. 

"No;  it'll  be  a  long  time  before  we  see 
another  engine  that  has  so  many  good 
qualities  and  so  few  bad  ones  as  148." 

And  that  is  the  universal  verdict.  But 
148  has  made  her  last  trip  over  the 
Delaware  &  Hudson. 


Man  or  Mouse? 

When  young  Elihu  Root  was  leaving 
heme  to  look  for  work,  his  father  of- 
fered to  give  him  letters  of  introduction 
'.o  influential  friends,  but  the  young  tiiaii 
refused  to  take  them,  saying,  "I  am 
stnrtiiig  out  to  do  this  for  myself.  I'm 
goirg  to  make  my  own  friends  witliojt 
any  family  pull.  I  want  to  find  out 
whether  I'm  a  man  or  a  mouse." 

There  is  a  fair  proportion  of  young 
.A.mericans  who  are  prepared  to  prove 
theinselves  by  working  out  their  own 
salvation  unaided.  They  deinonstrate 
their  own  manliness  and  rise  to  positions 
ranging  from  capable  engineer  to  presi- 
dent. 


Officials  belonging  to  the  Pennsxl- 
vania  Lines  West  of  Pittsburgh  are  in- 
vestigating the  merits  of  the  Hayden 
Company's  automatic  stoker. 
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General  Correspondence. 


Taking  Chances. 

Editor: 

Althoiigli  laws  have  been  enacted 
compelling  railroad  companies  to  equip 
their  cars  with  the  modern  safety  ap- 
pliances, and  this  law  has  been,  with 
but  few  if  any  exceptions,  complied 
with,  yet  the  reports  of  injury  and  death 
to  men  employed  in  train  service  keep 
high.  If  now  a  law  could  be  put  in 
force  making  the  reckless  carelessness 
of  trainmen  who  take  chances  with  fate 
a  crime  it  would  most  certainly  show  a 
decided  falling  oflf  in  the  list  of  acci- 
dents to  the  class  of  individuals  named. 
This  carelessness  is  in  evidence  in  all 
railroad  yards,  and  probably  will  re- 
main so  unless  something  more  than  a 
book  of  rules  is  brought  into  effect  to 
stop  it. 

In  the  days  of  the  pin  and  link  brake- 
men  were  prone  to  rush  in  "where 
angels  would  fear  to  tread,"  take  out  or 
insert  a  link,  or  set  the  pin  while  cars 
were  moving  at  a  speed  anywhere  from 
3  to  6  miles  an  hour;  they  invariably  had 
to  run  backward  while  doing  this  work, 
and  when  the  desperate  chances  then 
taken  are  considered  it  seems  almost  a 
miracle  that  more  of  the  craft  are  not 
now  sleeping  away  the  years. 

Another  desperate  chance  which  in 
those  days  was  in  continual  evidence 
was  the  practice  of  jumping  in  between 
moving  cars  to  pull  a  pin.  Many  life 
lights  have  been  snuflfed  out  in  the 
years  gone  by  through  that  practice, 
and  the  fault  was  chargeable  only  to 
the  parties  themselves,  many  of  whom 
paid  the  forfeit  with  their  lives.  The 
practice  of  standing  between  the  rails 
waiting  for  the  approaching  engine  or 
car  is  as  old  as  the  .ailroads. 

Having  given  thirty-four  years  of  my 
life  to  the  traffic  departments  of  various 
railroads,  and  always  having  been  a 
careful  observer  of  events,  I  figure  that 
fully  75  per  cent,  of  the  accidents  which 
have  occurred  to  trainmen  in  the  years 
past  might  have  been  averted  had  good 
judgment  and  prudence  been  observed 
on  the  part  of  the  men  themselves. 
"Self-preservation  is  the  first  law  of 
nature,"  and  this  instinct  seems  to  be 
dominant  in  all  animal  life,  and  it  seems 
almost  beyond  belief  that  man,  with  the 
reasoning  faculties  with  which  he  is  en- 
dowed, would  take  a  chance  that  a 
lower  order  of  creation  would  flee  from. 

With  the  so-called  "vertical  plane" 
coupler  in  universal  use  one  would 
naturally  expect  that  the  reports  of  in- 
juries and  deaths  among  train  and 
switchmen   would    be    few   and   far   be- 


tween. Yet  the  reduction  in  casualties 
is  nothing  as  to  what  it  should  be. 
Why.'  For  answer  go  into  any  large 
railway  yard  and  watch  methods.  The 
fool  who  trifles  with  fate  is  always  to 
be  found.  Watch  him.  There  is  a 
coupling  to  be  made.  Both  knuckles 
are  closed.  One  of  them  must  be 
opened.  Sec  him  in  front  of  that  car, 
which  is  moving  anywhere  from  4  to  fi 
miles  an  hour,  raising  the  knuckle  pin 
with  one  hand  and  pulling  out  the 
knuckle  with  the  other;  what  is  the  dif- 
ference? How  much  less  risk  is  this 
man  taking  than  was  taken  by  train- 
men in  past  days  when  links  were  re- 
moved or  inserted  under  like  condi- 
tions? In  both  instances  the  workman 
must  necessarily  run  almost  squarely 
backward. 

Here  is  another  fellow;  watch  his 
movements.  Train  has  pulled  up  over 
switch  and  he  signals  engineman  to 
give  cars  a  "kick."  He  waits  at  switch- 
stand  for  the  approaching  train,  and 
when  the  car  or  cars  that  he  wishes  to 
cut  from  the  others  gets  opposite  him 
he  makes  a  grab  for  the  pin  lifter 
and  finds  it  will  not  lift  knuckle  pin. 
Look  again,  regardless  of  the  fact  that 
cars  by  this  time  are  moving  anywhere 
from  6  to  10  miles  an  hour;  you  will  al- 
most invariably  see  him  jump  between 
the  cars  to  raise  one  or  other  of  the 
knuckle  pins  by  hand.  What  is  the 
difTerence  between  this  last  named 
method  and  the  practice  so  extensively 
in  vogue  in  the  days  of  the  pin  and 
link?  The  only  reason  that  there  are 
not  as  many  killed  or  maimed  for  life 
as  in  the  past  is  for  the  reason  that  it 
is  only  now  and  then  that  a  pin  lifter 
is  out  of  commission.  Judging  from 
my  experience  I  have  reached  the  con- 
clusion that  the  greatest  agency  for 
safety  in  the  vertical  plane  coupler  is  to 
have  pin  lifters  in  good  working  condi- 
tion. You  can  see  in  these  days  about 
as  much  jumping  In  front  of  approach- 
ing cars  to  adjust  knuckles  as  was  seen 
in  the  past  in  the  inserting  or  removing 
of  links,  "cocking"  pins,  etc.  It  is  but 
reasonable  to  conclude  that  the  new 
coupler  is  not  a  factor  of  safety  to  the 
man  who  violate*-  the  laws  of  self 
preservation  and  violates  a  duty  that 
he  owes  to  his  God,  his  family  and  him- 
self. 

I  have  in  times  past  remonstrated 
with  my  fellow  trainmen  for  their  fool- 
hardiness,  and  have  almost  always  met 
with  the  answ- r  that  if  they  would  do 
as  I  suggested  they  could  not  hold  their 
jobs,  and  that  they  would  be  considered 


too  slow.  My  answer  has  invariably 
been,  "It  is  demanded  of  you  in  the 
company's  rules  that  you  take  the  time 
and  necessary  precaution  to  prevent  in- 
jury to  yourself,  and  should  some  sub- 
ordinate employee  make  trouble  for  you 
on  account  of  your  discretion  carry  the 
case  to  higher  officials.  You  will  not 
only  get  justice,  but  possibly  com- 
mendations for  your  prudence."  I  do 
not,  I  cannot,  believe  there  are  any  men 
serving  in  official  positions  on  our  rail- 
roads who  will  demand  of  men  the  tak- 
ing of  chances  heretofore  enumerated. 
I  do  know,  however,  that  men  serving 
in  subordinate  capacities  shut  one  eye 
to  the  practice,  and  for  that  particular 
reason  if  for  no  other  the  practice  has 
become  universal,  and  to  the  rank  and 
file  is  considered  an  unwritten  law. 

It  would  seem  that  the  time  has  ar- 
rived when  strenuous  methods  should 
be  adopted  by  those  in  power,  not  only 
on  the  railroads,  but  in  our  legislative 
halls,  to  safeguard  the  railway  employee 
whose  "bump"  of  caution  and  prudence 
is  so  abnormally  small  that  he  will 
needlessly  and  recklessly  take  chances, 
oblivious  of  the  fact  that  he  has  loved 
ones  and  that  his  life  is  needed  that 
others  might  not  suffer.  If  this  feeble 
effort  of  mine  would  create  some  new 
thought,  some  new  effort  that  would 
prolong  to  mankind  just  one  individual 
life,  I  would  rejoice  and  would  here- 
after be  happy  in  the  thought  that  pos- 
sibly I  had  not  lived  in  vain. 

J.   W.   Reading. 

Grand  Rapids,  Mich. 


Observations     on     Locomotive     Front 
Ends. 

Editor: 

When  considering  the  stack  for  a  54- 
in.  front-end,  the  highest  efficiency  is  ob- 
tained by  a  tapered  stack,  tapered  2  ins. 
per  foot,  with  its  smallest  diameter  a 
distance  of  17V2  ins.  from  the  base.  The 
greater  the  height  of  stack  the  greater 
will  be  its  efficiency.  Tapered  stacks, 
whether  long  or  short,  should  equal  in 
diameter  at  inside  of  choke  one-fourth 
of  the  diameter  of  the  arch.  The  diam- 
eter of  the  stack  should  be  diminished 
as  the  nozzle  is  raised. 

Professor  Goss  gives  the  following 
formula  for  determining  correct  nozzle 
heights.  H  equals  height  of  stack:  h 
equals  distance  in  inches  between  center 
line  of  boiler  and  nozzle;  d  equals  di- 
ameter of  choke  of  stack,  and  D  equals 
diameter  of  front-end.  The  formula  for 
tapered  stacks  is  as  follows:  When 
nozzle  is  below  center  line  of  boiler:  d 
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equals  .25  D  plus  .16  h.  When  nozzle 
is  above  center  line  of  boiler:  d  equals 
.25  D  minus  .16  h.  When  nozzle  is  on 
center  line  of  boiler:  d  equals  .25  D. 

The  formula  for  straight  stacks  may 
be  stated  by  saying:  When  nozzle  is  be- 
low center  line  of  boiler:  d  equals  (.246 
plus  .00123  H)  D  plus  .19  h.  When  nozzle 
is  above  center  line  of  boiler:  d  equals 
(.246   plus    .00123    H)    D    minus    .19    h. 

THE   PETTICOAT    PIPE. 

As  a  means  of  increasing  the  induced 
action  of  the  exhaust  jet,  rather  than 
as  a  means  of  equalizing  front  and  back 
the  draft  on  the  fire,  double  petticoat 
(or  draft)  pipes  add  to  the  efficiency  of 
the  front-end.  When  the  distance  be- 
tween the  nozzle  and  the  choke  of  the 
stack  (the  top  of  the  arch,  with  a 
straight  stack)  is  not  great  enough  to 
make  a  double  pipe  practicable,  a  single 
pipe  is  beneficial.  The  efficiency  of  the 
draft  pipe  is  mainly  due  to  its  forming 
a  longer  orifice  through  which  the  ex- 
haust must  pass,  thereby  augmenting  the 
induced  action  of  the  exhaust  jet  by 
solidifying  it,  it  not  being  essential  that 
the  jet  come  in  actual  contact  with  the 
draft  pipe.  In  fact,  the  pipe  should  be 
so  large  that  the  jet  will  not  touch  it. 

In  a  s8-in.  front-end  the  best  results 
were  obtained  with  a  14-in.  choke  stack, 
choke  12  ins.  above  top  of  arch, 
nozzle  45  ins.  from  choke,  with  a  double 
petticoat  pipe.  The  highest  net  efficiency 
was  when  the  bottom  end  was  set  even 
with  (but  none  below)  the  top  of  the 
nozzle.  The  top  end  of  the  upper  sec- 
tion was  set  135/^  ins.  below  the  choke 
of  the  stack.  The  total  distance  from 
nozzle  to  top  of  upper  section,  in  this 
position,  was  281/2  ins.  The  smoke  box 
vacuum  decreased  as  the  distance  was 
lengthened  to  31  ins.,  and  the  back  pres- 
sure in  the  cylinders  increased  as  the 
distance  was  shortened  from  29  to  28  ins. 
The  double  petticoat  pipe  used  in  the 
above  mentioned  test  was  of  following 
dimensions:  Lower  section,  10  ins.  di- 
ameter by  II  ins.  long;  upper  section, 
13  ins.  diameter  by  10  ins.  long.  The 
flare  on  lower  section  was  7  ins.  '.Igh  by 
17}4  ins.  diameter  at  bottom ;  the  Hare 
on  upper  section  was  2  ins.  high  by  15 
;r.'-.   diameter  at  bottom  end. 

THE    NETTING. 

No  data  is  on  record  of  the  amount  of 
resistance  to  the  exhaust  jet  due  to  the 
front-end  netting,  or  perforated  steel 
plate.  The  total  area  of  netting  should 
be  as  great,  and  its  mesh  as  large,  as 
conditions  will,  with  safety,  permit,  ;.s 
the  open  area  is  considerably  reduced 
at  each  impulse  of  the  exhaust  by  sparks 
in  process  of  being  broken  up  sufficiently 
small  to  pass  through.  As  the  direction 
of  the  sparks  in  the  smoke  box  is  'from 
every  point  toward  the  column  of  the 
exhaust  jet.  instead  of  directly  toward 
the  stack,  the  netting  should  be   set   so 


llifet,   as   nearly   as    may   be,   the   sparks 
will  strike  it  at  right  angle  to  its  face. 

Although  some  railroads  use  coars:T 
and  others  finer  mesh,  it  is  probable 
that  the  most  preferable  is  netting  with 
^,' 2X2J/2  mesh,  No.  10^  double  crimped 
steel  wire,  or,  3/16  in.  x  l}4  ins.  per- 
forated steel  plate,  with  the  plate  set 
so  that  the  slots  run  vertically  instead 
of  horizontally.  The  chief  objection  to 
the  perforated  steel  plate  is  that  it  neces- 
.sariiy  contains  somewhat  less  open  area 
in  proportion  to  its  closed  area  than 
netting.  A  point  in  its  favor,  however, 
is  that  sparks  cannot  as  easily  wedge 
in  the  perforations  as  in  the  mesh  of  the 
netting.  K.  P.  Alexander, 

M.  M.,  Ft.  S.  &  W.  Rd. 

Ft.  Smith,  Ark. 


Brake   Beams. 

Editor: 

The  question  of  the  strength  and 
weakness  of  brake  beams  is  being  dis- 
cussed at  times  by  railroad  papers,  and 
as  I  understand  the  question,  it  is  to  get 
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BRAKE      BEAM      MADE      OK      PIECE     OF 
OLD     RAIL. 

the  maximum  of  strength  with  the  mini- 
mum of  weight.  Such  being  my  views 
your  attention  is  called  to  a  new  lorm 
of  beam.  You  will  notice  in  Fig.  i  the 
cross  section  of  a  T-rail,  ray  idea  being 
to  convert  old  rails  of  a  given  size  into 
brake  beams.  I  believe  it  is  a  safe 
assertion  in  saying  that  a  section  of 
T-rail  that  has  been  in  use  is  stronger 
than  any  other  form  of  rolled  brake 
beam  of  the  same  weight,  due  to  the 
hardness  and  rigidity  imparted  to  the 
head  by  the  rolling  process  of  the 
wheels.  In  Fig.  1  is  shown  a  clamp  and 
jaws  passing  round  the  rail;  this  clamp 
is  malleable  iron  and  made  in  two 
pieces,  each  half  having  one  jaw.  The 
halves    are    held    in    place    by    split    key 


bolts  C  and  D,  the  keys  should  be 
drawn  as  also  the  brake  lever  bolt  £, 
In  each  edge  of  the  base.  Fig.  3,  is  a 
recess  punched  out;  one  the  inside  of 
the  clamp  is  a  projection  that  fits  into 
the  recess  to  prevent  it  from  moving 
sideways.  It  is  best  to  avoid  holes  at 
this  point.  The  cambre  of  the  beam 
should  be  a  cold  bend  if  possible  with- 
out fracturing  the  head.  The  bends 
necessary  for  the  brake  heads  can  be 
made  hot.  Fig.  2  shows  base  and  angle 
of  jaws,  also  the  parting  of  the  clamp. 
Now,  if  it  is  thought  best  not  to  carry 
the  clamp  all  the  way  round,  it  can  ter- 
minate at  A,  Fig.  I,  and  bolt  through 
clamp  and  base  of  rail  at  B,  providing 
the  base  will  stand  the  pull. 

This   kind   of   beam    is   not    patented; 
help    yourself,    brethren. 

W.  de  Sanno. 

Fruitvale,  Cal. 


The  Same,  Only  Different. 

Editor: 

The  Birmingham  Southern  Railroad 
have  two  20x24  'i-  switchers  and  there  is 
a  big  difference  in  them,  and  quite  a 
difference  in  steam  pressure,  and  the  one 
with  light  pressure  will  pull  the  most. 

We  tested  the  engine  in  this  way. 
There  is  quite  a  steep  grade  coming  in 
yard,  and  the  engine  that  has  145  lbs. 
pressure  came  up  to  the  switch,  and 
slowed  up  to  let  switchman  throw 
switch  and  could  not  pull  train  up  the 
liill.  The  engineer  took  slack  three 
times,  and  ccAild  not  get  the  last  car 
to  move  with  engine  red  hot.  The  mate 
to  this  engine  was  at  the  roundhouse, 
and  I  had  engineer  put  her  on  train 
with  this  engine  that  stalled  still  on  the 
cars.  It  was  a  train  of  steel  rails,  and  no 
brakes  on  cars.  Brake  staffs  had  to  be 
let  down,  and  if  cars  were  cut  to  double 
in,  the  tail  end  would  have  run  about 
three  miles,  so  engine  was  left  on  train 
to  hold  cars. 

Now  the  engine  with  145  lbs.  of  pres- 
sure stalled  and  her  mate  with  130  lbs. 
steam  pressure  pulled  the  engine  with 
145  lbs.  and  her  train  also.  The  cylin- 
der cocks  on  second  engine  were  open 
and  relief  valves  down,  so  there  was  no 
help  from  her  at  all  and  no  one  on  her. 
I  have  had  all  kinds  of  arguments  about 
this  happening  with  three  engineers. 
Some  say  one  thing  and  some  another. 
One  man  thought  the  throttle  on  the 
145  lb.  engine  did  not  open  wide  enough, 
so  the  next  day  I  stopped  her  and  took 
up  dome  cap  and  found  it  opened  1Y2 
ins.  when  wide  open,  so  she  was  O.  K. 
Next  day  I  had  engine  that  pops  at  130 
lbs.  brought  into  the  shop,  and  when  the 
dome  cap  was  taken  off  we  found  the 
throttle  opened  ij^  ins.  when  wide  open. 
So  you  see  it  was  Yi  short  of  the  14S 
lb.  engine. 

There  is  not  1/16  in.  difference  in 
size    of    cylinder    in    both    engines,    and 
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valves  are  of  the  same  dimensions,  ev- 
ery way,  lap,  lead,  and,  in  fact,  just  alike, 
and  the  valves  were  set  by  the  same 
man,  and  both  engines  same  weight. 
Now  the  145  lb.  engine  has  tires  3%  ins. 
thick,  and  the  130  lb.  engine  tires  I'/i 
ins.  thick,  and  both  engines  are  in  about 
same  shape.  I  have  a  box  of  cigars  at 
stake  on  it,  and  think  I  am  right.  The 
man  I  bet  with  said  it  is  in  her  valves, 
but  it  is  not.  They  are  alike  to  a  red 
hair,  and  if  you  people  will  settle  this 
case,  one  of  us  will  smoke. 

Yours  truly, 

A.    J.    MONFEE. 

Box  22, 

Pratt  City,   Ala. 

[Our  readers  are  invited  to  help  set- 
tle this  question.  The  engine  with  the 
greater  pressure  may  be  more  "slippery" 
than  her  mate.  Several  causes  may  op- 
erate to  produce  the  result  given  above. 
Our  columns  are  open  for  a  reasonable 
discussion. — Ed.] 


Grinding  a  Throttle  Valve. 
Editor: 

The  balanced  throtile  valve  now  al- 
mas': universally  used  in  American  loco- 
motives is  a  remarkably  simple  and  ad- 
mirable contrivance  for  admitting  and 
controlling  the  supply  of  steam  to  the 
engines  used  in  the  propulsion  of  the 
locomotive.  Its  chief  drawback  is  the 
difficulty,  real  or  apparent,  in  making  a 
perfect  fit  of  the  two  bearings  of  the 
valve.  In  examining  the  causes  that 
lead  to  this  inaccuracy  it  will  be  found 
that,  generally  speaking,  they  arise 
from  the  thoughtlessness  of  the  or- 
dinary mechanic  intrusted  with  the 
work  of  grinding  the  throttle  valve.  We 
might  go  further  and  state  that  it  is 
not  every  shop  foreman  who  knows  an 
imperfectly  ground  throttle  valve  wht,i 
he  is  called  unon  to  inspect  the  job. 

It  is  one  of  the  most  exasperating 
things  that  a  foreman  has  to  contend 
with  in  his  daily  experience,  when  after 
all  the  rush  and  hurry  to  get  the  engine 
out  of  the  shop,  to  see  the  steam  pour- 
ing out  of  the  cylinder  cocks  as  soon 
as  a  pressure  begins  to  show  on  the 
gauge.  He  is  at  a  loss  how  to  account 
for  the  leak,  for  he  inspected  the  valve 
himself  and  pronounced  it  to  be  all 
right.  Sometimes  he  tries  to  draw  com- 
fort from  the  fact  that  a  first-class  man 
did  the  job.  Then  the  old  excuse  comes 
to  him  that  some  metallic  particles  must 
have  got  under  the  valve,  or  perhaps 
oxidization  has  set  in  and  red  rust  has 
gathered  on  the  shining  valve  seats. 
Sometimes  the  inflamed  imagination  of 
the  foreman  runs  along  the  throttle  rod 
and  he  sees  in  his  mind's  eye  the  tight- 
ened packing  disturbing  and  twisting 
and  cocking  the  valve  connection.  Then 
the  theory  of  unequal  expansion  rises 
on  the  troubled  waters  of  his  weary 
brain;  but  it  is  a  condition  that  con- 
fronts  him   and   not   a   theory,   and   the 


steam  keeps  remorselessly  pouring  out 
at  every  available  orifice,  and  there 
seems  to  be  no  balm  in  Gilead.  The 
foreman  and  his  assistant  are  like  the 
two  unhappy  men  who  were  besieged  in 
a  tree  by  a  bear — the  one  asked  the 
other  if  he  could  pray?  "No,"  he  re- 
plied, "but  something  has  got  to  be 
done." 

When  the  fire  is  quenched,  and  the 
dome  cap  removed,  and  the  throttle 
valve  re-examined  the  mystery  deepens. 
Some  more  emery  and  oil  and  misap- 
plied muscular  energy,  and  the  dome 
cap  is  screwed  down  again.  This  is  the 
time  when  a  couple  of  crystallized  studs 
break  and  have  to  be  drilled  out  and 
replaced,  and  the  copper  joint  must  be 
annealed,  and  the  master  mechanic 
comes  around  and  his  subordinates  be- 
gin worrying  about  their  reputations, 
and  the  decreasing  value  of  any  prom- 
ises they  may  make  in  the  future  haunts 
them  like  a  nightmare.  At  the  next  trial 
the  leak  seems  to  have  increased,  and 
it  must  be  the  dry-pipe  leaking  at  the 
stand-pipe  joint,  and  so,  in  many  cases, 
the  work  is  all  gone  over  again. 

Now  to  begin  at  the  beginning.  It  is 
not  unlikely  that  the  throttle  valve  may 
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have  been  all  right  when  the  engine 
came  into  the  shop  for  repairs,  that  is, 
for  other  repairs,  but  unfortunately 
some  mechanic  is  merely  told  to  go  up 
and  grind  the  throttle.  The  mechanic 
proceeds  to  erect  his  little  platform  on 
the  top  of  the  boiler,  sometimes  at  the 
front  of  the  dome,  sometimes  at  the 
back  of  it,  according  to  which  position 
has  the  most  commanding  view  of  the 
shop  and  its  reconnoitering  foreman. 
Then  he  uncovers  the  dome  and  takes 
out  the  valve  and  adjusts  his  T-shaped 
grinding-in  spindle,  and  after  applying 
his  oil  and  emery  he  gets  down  to  busi- 
ness. A  stupid  business  it  usually  is. 
Supposing  that  he  chooses  the  back  of 
tlie  dome  for  his  platform,  he  throws 
his  weight  downward  and  forward  upon 
the  valve  and  saws  away  until  the 
emery  has  been  pulverized  and  renewed 
several  times.  During  the  process  the 
crossbar  of  his  spindle  handles  has 
been  continuously  nearly  at  right  angles 
with  the  boiler.  Occasionally  he  may 
give  the  valve  a  half  turn  without 
changing  the  position  of  the  spindle 
tightly   held  in   the   valve.     Sometimes 


for  the  sake  of  variety,  he  may  move 
around  to  the  other  side  of  the  dome. 
After  grinding  away  for  a  while  from 
his  new  position  he  starts  in  to  polish 
the  joints.  Drying  ofif  the  oil  carefully 
and  rubbing  the  dry  surfaces  together, 
he  is  delighted  to  see  that  the  surfaces 
shine  without  an  intermittent  spot  of 
dullness  to  mar  the  perfect  beauty  of 
the  imaginary  joint. 

Now  it  can  be  readily  seen  that  al- 
though the  mechanic  may  have  changed 
his  position  from  the  back  to  the  front 
of  the  dome,  the  lateral  relative  position 
of  the  valve  to  the  valve  seat  has  not 
changed  at  all,  and  the  natural  conse- 
quence is  that  the  pressure  upon  the 
valve  being  in  both  positions  longi- 
tudinal with  the  boiler  the  valve  has  be- 
come slightly  flattened  fore  and  aft, 
while  the  valve  seats  have  by  the  same 
cause  become  slightly  elongated — in 
other  words  the  joint  of  the  valve  re- 
mains slightly  high  at  the  sides  in  a 
line  with  the  grinding  spindle  cross  bar, 
while  the  seats  on  the  stand-pipe  have 
become  elliptical  with  the  longer 
diameter  fore  and  aft. 

The  accompanying  illustrations, 
though  much  exaggerated  as  to  the  ex- 
tent of  the  variation,  will  illustrate  the 
effect,  especially  in  regard  to  the  upper 
seat  of  the  valve,  the  lower  seat  being 
also  affected,  although  in  a  smaller  de- 
gree. It  might  be  added  that  if  the  me- 
chanic retained  the  same  position  till 
he  had  completed  the  job  the  seat  at  the 
bottom  of  the  valve  would  have  its  low 
place  opposite  that  at  the  top,  owing  to 
the  leverage  of  the  spindle  reversing  the 
pressure  upon  the  valve  seat.  Strangely 
enough  when  the  mechanic  gives  the 
valve  the  final  dry  rubbing  to  test  the 
bearing  he  is  sure  to  turn  the  valve 
round  and  round,  and  this  is  the  crown- 
ing error,  because  this  gives  the  high 
places  in  the  valve  an  opportunity  to 
touch  the  low  places  in  the  valve  seats, 
the  result  being  that  the  whole  surfaces 
are  polished  and  there  is  every  appear- 
ance of  a  perfect  fit.  Then  comes  the 
foreman  to  inspect  the  job.  The  fine 
polish  strikes  him  favorably,  but  to 
satisfy  himself  further  he  has  a  trick  of 
making  chalk  or  pencil  marks  at  little 
distances  on  the  valve  joints,  and  he 
tries  that,  with  the  result  that  a  few 
revolutions  rub  the  marks  all  out.  oS 
might  be  expected.  It  does  not  seem  to 
occur  to  many  that  the  valve  does  not 
turn  around  when  in  service,  and  that 
the  proper  test  should  be  to  place  the 
valve  in  its  working  position  and  move 
it  very  slightly  in  making  the  final 
test. 

We  have  seen  how  the  throttle  valve 
ought  not  to  be  ground,  now  let  us  sug- 
gest some  improvements  on  the  usual 
method.  Erect  a  platform  resting  on 
the  hand  rails  if  possible  with  pieces 
running  lengthwise,  so  that  there  may 
be  an  opportunity  to  get  all  around  the 
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dome.  Do  nut  throw  any  weight  upon 
the  valve  while  grinding.  Lift  the  valve 
clear  of  the  seats  at  every  three  or  four 
turns.  Do  not  make  a  full  or  even  a 
half  turn  of  the  valve  at  any  time.  The 
shorter  the  movement  while  grinding 
the  less  likely  are  ridges  to  appear. 
Change  the  position  of  the  grinding 
spindle  occasionally  on  the  valve. 
After  the  first  or  second  application  of 
oil  and  emery  has  been  reduced  by 
grinding,  clean  the  joints  carefully  and, 
adjusting  the  valve  in  its  place,  ascer- 
tain if  both  joints  are  bearing  equally 
on  their  seats.  Should  any  variation 
appear,  the  emery  should  be  applied  to 
the  heaviest  bearing  only.  Avoid,  if  at 
all  possible,  sending  the  valve  to  the 
lathe.  Repeated  grindings  change  the 
exact  relation  of  the  axis  to  the  peri- 
phery of  the  valve;  and  it  is  much 
easier  to  apply  a  file  in  reducing  any 
shoulder  that  may  appear  above  or  be 
low  the  joints.  The  same  remarks  apply 
to  ridges,  which  can  be  readily  removed 
by  the  application  of  emery  cloth. 
When  the  joints  are  perfectly  dried, 
pencil  marks  may  be  of  some  value  in 
testing  the  joints,  but  only  by  carefully 
adjusting  the  valve  to  its  working  posi- 
tion and  moving  it  very  slightly. 

Various  tests  can  readily  be  made  by 
compressed  air  admitted  to  the  dry  pipe. 
the  throttle  valve  being  jammed  tight 
by  the  spindle  or  otherwise.  Soap  suds 
around  the  joi-nt  readily  show  a  leak, 
or  candle  or  torch  lights  also  indicate 
all  ill  fitting  joints  under  air  pressure. 

As  a  general  rule  it  is  well  to  leave 
the  throttle  lever  unattached  until  the 
engine  is  about  ready.  Every  railroad 
man,  from  the  master  mechanic  down, 
seems  to  have  an  irresistible  impulse  lu 
move  the  throttle  lever.  The  throttle 
valve  joints  are  not  benefited  by  being 
occasionally  slammed  to  their  seats 
with  more  or  less  violence.  Engineers 
are  really  the  only  men  who  know  how 
to  close  a  throttle  valve  properly.  The 
manipulation  of  the  multiplex  valves  of 
a  steam  engine,  like  the  keys  of  a  mu- 
sical instrument,  cannot  be  learned  in  a 
day.  The  final  adjustment  of  the 
throttle  lever  and  rod  and  crank  and 
valve  spindle  should  be  made  by  the 
same  mechanic  who  ground  the  joints, 
not  only  that  there  may  be  no  division 
of  responsibility,  but  also  because  the 
valve's  proper  position  and  adjustment 
of  clearances  on  the  spindle  affecting 
the  same  do  not  gain  by  being  sub- 
divided among  a  variety  of  workmen, 
but  it  will  be  found  that  by  avoiding  the 
evils  alluded  to  and  observing  these  few 
hints  the  result  will  be  generally  satis- 
factory, or  if  otherwise  it  might  be  said 
of  the  mechanic  observing  these  instruc- 
tions as  was  said  of  the  western  en- 
gineer who  earned  the  trite  epitaph — 
"He  did  his  damnedest,  angels  can  do 
no  more."  J.^mes    Kennedy. 

Xezv   York. 


Patent  Office  Department. 

The  United  States  Patent  Office  is  one 
of  the  most  remarkable  institutions  in 
the  world.  In  no  country  has  mechan- 
ical invention  been  so  warmly  encouraged 
as  it  has  been  among  the  people  of  this 
land  of  ours.  Governmental  supervision 
has  been,  on  the  whole,  eminently  satis- 
factory, and  it  is  a  marvelous  sight  to 
examine,  however  briefly,  the  models  on 
exhibition  in  the  Patent  Office  at  Wash- 
ington. In  no  other  department  of  hu- 
man endeavor  does  the  mercurial  in- 
genuity of  the  human  mind  appear  in 
such  concrete  multiform  expression,  and 
in  no  form  does  it  appear  with  such  mar- 
velously  multiplex  results.  Had  King 
Solomon  looked  at  the  segregation  of 
mechanical  wonders  gathered  at  Wash- 
ington he  would  have  paused  before  ut- 
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tering  his  strong  statement  that  there  is 
nothing  new  under  the  sun. 

In  the  section  which  might  be  allotted 
to  the  mechanical  contrivances  invented 
to  facilitate  the  ever-widening  domain  of 
railroad  transportation,  it  is  a  remarka- 
ble fact  that  a  larger  number  of  inven- 
tions relative  to  the  mechanical  appli- 
ances used  on  railways  are  recorded 
than  that  of  any  other  of  our  industrial 
branches.  It  is  our  purpose  to  make 
some  passing  notes  on  the  recorded  de- 
vices affecting  railroad  appliances,  and  to 
this  end  we  have  devoted  a  limited  space 
in  this  month's  issue  of  Railway  and 
Locomotive  Engineering,  and  if  it 
meets  the  approval  of  our  readers  we 
purpose  continuing  it  from  month  to 
month. 

It  need  hardly  be  said  that  it  is  im- 
possible in  our  limited  space  to  de- 
scribe in  detail  the  exact  particulars  re- 


garding these  thick-thronging  improve- 
ments in  the  important  industry  to 
which  this  magazine  is  devoted.  We 
know  that  our  readers  will  not  expect 
this  from  us,  but  we  believe  that  it  will 
be  a  pleasure  to  them  to  read  brief  notes 
of  the  salient  features  of  the  inventions 
affecting  railways  examined  and  ap- 
proved by  the  Government  officials  en- 
trusted with  such  work. 

An  apparatus  for  cleaning  track  rails, 
consisting  of  two  brushes  to  be  driven 
from  a  car  axle  has  been  patented  by 
George  Huff,  Tropico,  Cal. 

A  brake  shoe,  having  a  cast  metal 
body  and  a  reinforcing  plate  of  tough 
metal  with  its  ends  bent  into  hooks,  has 
been  invented  and  patented  by  James  R. 
Cardwell,   Chicago,   111. 

For  circumferential  corrugations  in 
the  plates  of  the  shell  of  locomotive 
boilers,  a  patent  has  been  granted  to  the 
inventor,  Edward  Blass,  Esen-on-the- 
Ruhr,  Germany. 

A  railroad  safety  rod,  consisting  of  a 
tie  bar  with  enlarged  ends  and  rein- 
forced shoulders  into  which  are  fitted 
set-screws,  with  the  addition  of  flanges 
secured  to  the  body  of  the  tie  bar,  has 
Ijeen  patented  by  Benjamin  Sargent, 
Rock  Island.  111. 

A  very  ingenious  automatic  air-brake 
,ind  car  coupling  device  has  been  patent- 
ed by  Lewis  C.  Gary  of  Chicago,  III. 
The  invention  consists  of  a  pair  of  coup- 
ling heads,  and  a  pair  of  pipe  couplings 
pivoted  to  the  heads  and  adapted  to  in- 
terengage  and.  lock  tightly  and  swing 
easily  when   the  heads  are  coupled. 

A  patent  has  been  granted  to  Walter 
H.  Wilkinson,  Kingston,  N.  Y.,  for  an 
improved  brake-hanger.  The  hanger 
takes  the  form  of  an  adjustable  bolt 
which,  double-nutted,  can  securely  raise 
or  lower  the  brake  shoe,  while  a  lateral 
.ndjustment  of  a  bearing  block  renders 
the  brake  action  readily  adjustable  to  the 
brake   shoe. 

An  improvement  in  a  railway  frog 
has  been  patented  by  Sidney  A.  An- 
derson of  Houston,  Texas.  The  chief 
feature  of  the  device  provides  for  a 
bowed  steel  spring  and  attachments,  act- 
ing independently  of  the  wing  rail,  the 
effect  of  the  action  of  the  spring  being 
to  lessen  the  constant  outward  move- 
ment of  the  wing  rail.  The  spring  is 
composed  of  a  number  of  leaves  of 
spring  steel. 

A  device  to  prevent  the  creeping  of 
rails  has  been  patented  by  Heinrich 
Dorfmuller,  Aix-la-Chapelle,  Germany. 
The  device  consists  of  a  looped  clamp 
capable  of  being  slipped  from  below  and 
wedging  means  abutting  against  a  sta- 
tionary part  of  the  railway  between  the 
vertical  side  of  the  rail  and  the  vertical 
inner   side   of  a   loop   of   the   clamp. 

Thomas  Davies,  Boston,  Mass.,  has  in- 
vented and  patented  a  lubricator  with  a 
pump  cylinder  attachment  for  forcing  the 
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lubricant  against  the  prcssiiic  in  the 
storage  receptacle,  together  with  a  sight 
feed  in  the  outlet  passages  and  a  check 
valve  in  each  outlet  passage.  The  work- 
ing parts  would  be  less  likely  to  get 
out  of  order  than  lubricators  of  more 
complex  construction. 

An  e.xcellent  device  to  be  used  as  a 
locomotive  cellar  puller  has  been  patent- 
ed by  John  F.  Killian,  Walmutbridge, 
Ark.  It  is  provided  with  two  pivotal 
arms  with  outturned  ends  for  catching 
the  box,  with  means  pivoted  to  one  of 
the  arms  for  adjusting  the  arms  and 
holding  them  in  position.  Power  is  ap- 
plied to  the  arms  by  a  screw  provided 
with  a  threaded  bar  liaving  projections 
to  come  in  contact  with  a  resisting  sur- 
face. 

A  universal  pipe-coupling  device  has 
been  patented  by  Adolph  F.  Wichman 
and  Paul  Meyer,  Fort  Wayne.  Ind.  The 
'  invention    consists    of    a    tubular    angle 


tallic  ring  composed  of  a  number  of 
segments  of  uniform  shape  provided  with 
dovetail  grooves  and  tongues  are  held 
together  by  two  peripheral  springs  coiled 
around  the  metallic  ring  in  opposite  di- 
rections. It  is  readily  adjustable  to  the 
piston   and  kept   securely  in   place. 

A  patent  for  metallic  packing  for  pis- 
ton rods  or  movable  shafts  has  been 
granted  to  John  G.  Callan,  Lynn,  Mass. 
The  packing  consists  of  helices  of  me- 
tallic packing  composition  in  an  ordin- 
ary stuffing  box,  the  helices  being  made 
of  thin  edge-wise  wound  ribbon.  The 
helices  or  ribbons  are  interlaced  alter- 
nately, one  having  a  diameter  slightly 
larger  than  that  of  the  box  so  as  to  be 
retained  therein  by  its  own  resiliency, 
the  other  being  slightly  less  than,  the  rod 
or  shaft  which  it  surrounds. 

The  absolute  rigidity  of  eccentrics  com- 
posed of  two  separated  sections  ap- 
proaches perfection  in  a  device  to  which 
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casting  having  upon  each  of  its  ends  a 
taper  bearing  and  threaded  extension,  a 
sleeve  mounted  on  each  of  the  bearings, 
and  a  sleeve  coupling  connected  to  one 
of  the  sleeves  adapted  for  attachment 
with  a  pipe,  and  a  second  angle  casting 
for   connecting   with    the    other    sleeve. 

.\n  electric  railway  block-signaling 
system  has  been  patented  by  Frank  E. 
Button,  New  York,  whereby  a  constant 
electric  current  for  each  block  is  es- 
tablished and  a  plurality  of  signaling 
devices  on  each  train,  the  result  being 
that  the  contacts  carried  by  the  moving 
train  in  connection  with  two  lamps  in- 
dicate the  condition  of  the  block  ahead 
as  well  as  the  block  behind,  in  which- 
ever direction  the  train  may  be  going. 

The  difficulty  often  encountered  in 
properly  adjusting  segmental  metallic 
packing  has  been  simplified  by  an  ex- 
cellent device  patented  by  Frederick  E. 
Small,  of  Boston,  Mass.     A  single  me- 


a  patent  has  been  granted  to  John  W. 
Handley  of  Macon,  Georgia.  In  addition 
to  the  studs  usually  attached  to  one  sec- 
tion of  the  eccentric,  Mr.  Handley's  ec- 
centric is  fitted  with  a  U  bolt  adapted  to 
embrace  the  shaft  and  having  its  arms 
extending  through  holes  in  one  section 
of  the  eccentric,  the  U  bolt  having  a 
projection  adapted  to  fit  in  a  groove  or 
recess  in  the  shaft  to  prevent  slipping. 
A  patent  has  been  granted  to  William 
N.  Best,  of  the  International  Calorific 
Company  of  Los  Angeles,  Cal.,  covering 
important  improvements  in  the  con- 
struction of  locomotive  and  other  boil- 
ers. The  claims  embrace  the  construc- 
tion of  an  air  trunk  immediately  be- 
neath a  lining  tmder  the  furnace,  fur- 
nished with  air  openings  at  front  and 
rear,  leading  from  the  air  trunk  into  the 
fire  box,  and  also  an  arch  in  the  fire 
box  furnished  with  openings  at  the  rear 
of  the  arch  to  supply  an  additional  quan- 


tity of  air  to  the  flame.  The  claims  em- 
brace appliances  for  regulating  the  size 
of  the  air  passages  and  controlling  the 
admission  of  air  into  the  different  parts 
of  the  furnace. 


Speculators'  News  Making  Bureaus. 

We  receive  newspaper  clippings  for 
the  purpose  of  obtaining  news  of  rail- 
road machinery  matters  and  the  infor- 
mation received  is  frequently  valuable, 
but  at  times  we  find  lying  reports  most 
inchistriously  circulated.  Here  is  a  case 
ill  point,  of  an  item  which  seems  to  have 
■made  the  tour  of  all  western  papers,  and 
is  merely  an  attempt  to  float  a  land  deal 
by  claiming  that  a  great  manufacturing 
concern  was  likely  to  build  works 
;iway  in  a  God-forsaken,  decaying  Kan- 
sas town.  If  the  Baldwin  Locomotive 
Works  owners  wanted  to  build  a  west- 
cTii  branch  they  would  select  some  town 
that  was  not  moribund,  but  they  have 
not  the  remotest  idea  of  making  any 
changes.     Here  is  the  item: 

"Representatives  of  the  Baldwin  Lo- 
comotive Works,  of  Pittsburgh,  Pa.,  are 
ill  communication  with  persons  in  this 
city  for  a  location  for  a  western  branch 
nf  their  factory,  which  they  probably 
will  erect  at  a  cost  of  two  million  dol- 
lars. A  company-  here  has  offered  the 
Baldwins  twenty-five  acres  of  land  free 
and  agrees  to  furnisli  free  gas  for  five 
years.  A  company  organized  here  with 
a  capital  stock  of  $200,000  has  purchased 
200  acres  of  land  adjoining  the  city  and 
on  the  line  of  the  Missouri,  Kansas  & 
Texas  Railway,  and  offers  free  sites  and 
gas  free  for  five  years  to  any  manufac- 
turing concern  that  takes  advantage  of 
the  offer.  This  is  the  offer  which  the 
representatives  of  the  Baldwin  Locomo- 
tive Works  are  considering." 


Refined  Social  Distinctions. 

We  wonder  how  the  social  standing 
of  railway  men  and  their  women  is  reg- 
ulated in  Victoria.  The  aristocratic 
tendencies  appear  to  have  been  worked 
down  very  fine  in  that  colony  if  we  are 
to  credit  the  Sydney  Bulletin,  which  says: 
"If  you  have  fifty  or  more  cows  you 
waltz  above  the  chalk  line  in  the  local 
'Assembly.'  Below  that  the  grading  goes 
by  tens.  Mrs.  Jimson,  who  'milks 
forty,'  says  of  Mrs.  Jackson,  who  only 
'milks  thirty,'  'A  very  nice  person,  but 
hardly  in  our  class.'  The  bottom  railer 
whom  difficulties  have  forced  down  to 
ten  is  never  asked  out  to  parties  or  al- 
lowed to  sing  at  the  local  socials,  while 
the  unfortunate  who  'only  milks  one'  is  a 
pariah.  When  a  man  loses  his  cows 
they  scratch  his  name  from  the  ball 
committee  and  send  him  to  herd  with 
wallabj'-trappers  and  fern-cutters,  until 
such  time  as  he  can  patch  up  his  dam- 
aged social  prestige  with  a  new  lot  of 
Poleys  and  Spots." 
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The  Advent  of  the  Steam  Superheater. 

One  of  the  most  interesting  and  val- 
uable papers  ever  presented  to  the 
American  Railway  Master  Mechanics' 
Association  was  that  on  "The  Use  of 
Superheated  Steam,"  by  Mr.  H.  H. 
Vaughan,  superintendent  of  motive  pow- 
er of  the  Canadian  Pacific  Railway,  dis- 
cussed at  the  Manhattan  Beach  Conven- 
tion. The  paper  had  every  mark  of 
careful,  conscientious  research  and 
study.  It  began  by  outlining  the  his- 
tory of  using  superheated  steam  as  far 
as  the  facts  had  come  to  the  author,  but 
they  referred  mostly  to  what  had  been 
done  abroad  to  obtain  economy  of  heat 
from  using  steam  that  had  been  super- 
heated. 

The  author  intimated  that  the  theoret- 
ical considerations  involved  in  the  use 
of  superheated  steam  have  been  dis- 
cussed so  thoroughly  in  various  papers 
and  text  books  that  any  extended  treat- 
ment of  them  was  superfluous;  neverthe- 
less he  gave  the  most  succinct  and  com- 
prehensive treatise  on  the  theory  of  su- 
perheated steam  that  we  have  read,  and 
the  subject  has  been  for  years  a  favorite 
study  with  the  writer. 

The  theory  part  was  followed  by  de- 
scriptions and  illustrations  of  three  su- 
perheaters  that   have   been   used   on   lo- 


comotives, the  Schmidt,  which  is  in  use 
on  many  locomotives  on  the  continent 
of  Europe,  and  to  a  limited  extent  on 
engines  belonging  to  the  Canadian  Pa- 
cific, the  Cole  or  Schenectady  super- 
heater which  is  in  use  on  a  few  loco- 
motives in  the  United  States  and  has 
been  specified  for  many  others,  and 
the  Piclocks  superheater,  which  has  been 
applied  to  some  German  locomotives 
and  is  ready,  waiting  for  patrons.  There 
is  no  material  difference  in  the  various 
superheaters  except  in  details  of  de- 
sign. All  of  them  take  independent  heat 
from  the  fire  box,  that  is,  heat  which 
has  not  completed  its  work  of  evapo- 
rating water  in  the  boiler.  As  we  ex- 
pect to  illustrate  and  describe  all  these 
superheaters,  it  is  not  necessary  in  this 
article  to  enter  into  construction  partic- 
ulars. 

Superheated  steam  was  first  tried  to 
remedy  the  conspicuous  source  of  waste 
first  discovered  in  passing  steam  into  a 
comparatively  cold  cylinder  for  the  pur- 
pose of  doing  work  by  expansion.  The 
engineers  who  tried  to  improve  the 
Newcomen  steam  engine  discovered 
that  the  cold  cylinder  wasted  a  consid- 
erable part  of  the  heat  energy  in  the 
steam  before  it  performed  any  work,  but 
no  one  could  devise  a  means  of  applying 
a  remedy  for  this  evil  until  James  Watt 
undertook  the  task.  Having  appliances 
for  heat  measurement  much  superior  to 
anything  previously  used.  Watt  ascer- 
tained with  fair  accuracy  the  great  mag- 
nitude of  the  heat  losses  due  to  cylinder 
condensation,  and  he  devoted  much  in- 
genious labor  to  the  providing  of  a  rem- 
edy. His  efforts  turned  mostly  on 
methods  for  keeping  the  cylinder  as  hot 
as  the  steam  that  entered  it,  various 
forms  of  steam  jacketing  being  consid- 
ered the  most  promising  and  practicable 
solution  of  the  difficulty. 

The  engineering  world  of  a  century 
ago  readily  followed  the  lead  of  Watt, 
and  steam  jacketing  was  generally 
adopted  with  much  benefit  on  the  slow 
moving  engines  of  the  period.  Instances 
occurred,  however,  where  the  steam 
jacketing  was  defective  or  improperly 
designed,  and  it  was  found  in  some 
cases  that  the  steam  jacket  was  an  act- 
ual source  of  waste  since  it  acted  as  a 
veritable  condenser  instead  of  a  heater. 
Thus  an  idol  was  discredited  and  the 
sceptics  went  searching  for  some  new 
object  of  adoration. 

Some  one  then  proposed  adding  more 
heat  to  the  steam  instead  of  trying  to 
keep  the  cylinders  at  a  superficially  high 
temperature,  and  the  expression,  sur- 
charged steam,  became  familiar  in  en- 
gineering annals.  With  steam  of  from 
20  to  40  pounds  gauge  pressure,  the  ad- 
dition of  25  to  50  degrees  of  heat  was 
found  highly  beneficial  and  conducive 
to  economy  of  heat,  without  entailing 
much   annoyance    from    burned    packing 


and  dcfoctivi-  luliricatiuu.  So  the  prac- 
tice of  superheating  tlie  steam  was  pop- 
ular for  a  time,  but  when  steam  pres- 
sures rose  above  100  pounds  gauge  pres- 
sure many  engineers  came  to  the  con- 
clusion that  the  steam  was  hot  enough 
without  surcharging,  and  the  common 
run  of  engineers  and  steam  users  re- 
fused to  endure  the  annoyance  with  de- 
fective gland  packing  and  unsatisfactory 
lubrication  that  accompanied  superheat- 
ed steam.  Yet  some  firms  and  design- 
ers adhered  to  the  use  of  superheated 
steam  and  labored  to  overcome  the  in- 
herent difficulties,  for  they  believed  that 
the  saving  was  well  worth  striving  to 
secure,  even  if  novel  sources  of  trouble 
had  to  be  wrestled  with. 

The  exposed  cylinders  and  the  una- 
voidable methods  of  operating  locomo- 
tives, where  the  water  in  the  boiler  is 
in  a  constant  tumult,  make  the  waste 
from  cylinder  condensation  peculiarly 
expensive,  so  it  is  not  surprising  that 
almost  every  device  produced  for  heat 
saving  has  been  tried  upon  the  locomo- 
tive. It  is  a  low  estimate  to  say  that 
25  per  cent,  of  the  heat  imparted  to  the 
water  in  the  boiler  is  wasted  by  turning 
again  into  water  before  it  has  the  op- 
portunity to  push  the  piston.  Our  pio- 
neer locomotive  designers  and  builders 
were  not  ignorant  of  these  facts,  and 
various  attempts  have  been  tried  to  de- 
vise preventatives,  among  them  super- 
heating of  the  steam.  Almost  the  first 
locomotives  built  in  the  United  States, 
those  designed  by  Ross  Winans  for  the 
Baltimore  &*  Ohio,  with  vertical  boil- 
ers, had  provision  for  superheating  the 
steam,  and  Winans  made  claim  that  the 
arrangement  was  valuable  in  promoting 
economy  of  steam.  Several  smoke  box 
superheaters  were  tried  at  various 
times,  and  William  Hudson,  the  famous 
superintendent  of  the  Rogers  Locomo- 
tive Works,  patented  a  superheater  in 
connection  with  the  design  of  a  com- 
pound locomotive. 

But  the  most  famous  superheater  tried 
on  .American  locomotives  was  invented 
and  patented  by  Norman  Wiard  and  ex- 
hibited working  at  the  American  Insti- 
tute Exhibition  in  1869,  With  that  in- 
vention the  crown  sheet  of  the  fire  box 
was  kept  above  the  water  level,  and  by 
means  of  an  expansion  trap  inside  the 
boiler  a  spray  of  water  was  kept  playing 
upon  the  croww  ifieet.  The  enginemen 
called  the  jet  the  soda  fountain.  This 
superheater  was  applied  to  several  lo- 
comotives belonging  to  the  Pennsyl- 
vania Railroad  Company  when  Frank 
Thomson  was  superintendent  of  motive 
power,  and  it  produced  superheated 
steam  to  the  satisfaction  of  the  officials 
of  that  company.  It  was  also  applied 
to  engines  belonging  to  the  Boston  & 
Lowell  Railroad  and  to  a  steam  motor 
run  by  the  Worcester  &  Shrewsbury 
Railroad,  the  latter  railroad  being  noted 


August,  1905. 


RAILWAY  AND  LOCOMOTIVE  ENGINEERING 


j6i 


as  the  first  steam  users  in  this  country 
to  operate  a  compound  locomotive  suc- 
cessfully. In  fact,  the  superheater  was 
abandoned  when  the  engine  was  com- 
pounded. 

Those  who  used  the  Wiard  superheat- 
er reported  that  it  did  all  that  was 
claimed  for  it,  although  we  cannot  see 
how  there  would  be  much  superheating; 
but  it  required  extra  attention  in  mak- 
ing certain  that  the  spraying  device  was 
kept  in  operation.  We  have  been  in 
communication  with  several  men  who 
had  charge  of  locomotives  equipped 
with  the  superheater  and  they  say  that 
it  gave  little  trouble,  but  did  not  save 
any  coal. 

According  to  Mr.  Vaughan  the  pres- 
ent development  of  the  application  of 
superheated  steam  to  locomotives  was 
due  to  Messrs.  Garbe  &  Muller,  of  the 
Prussian  State  Railways,  who  in  1898 
applied  a  superheater  designed  by  Mr. 
Schmidt  to  two  locomotives.  They 
were  so  successful  and  the  economy  of 
fuel  was  so  decided  that  the  invention 
was  steadily  applied  to  other  locomo- 
tives, and  by  the  end  of  1904  one  hun- 
dred and  twenty-seven  superheaters 
were  in  use  on  the  Prussian  State  Rail- 
ways. Other  railways  proceeded  to  in- 
troduce the  device  and  there  are  now 
over  two  hundred  locomotives  in  Ger- 
many using  superheaters. 

The  first  superheater  of  modern  make 
introduced  into  America  was  a  Schmidt 
smoke  box  device  applied  in  igoi  by 
Mr.  Roger  Atkinson  to  a  Canadian  Pa- 
cific ten-wheel  freight  engine.  It  prov- 
ed so  satisfactory  that  two  more  en- 
gines were  equipped  two  years  later. 
The  experience  with  these  continued  to 
be  so  favorable  that  in  1904  twenty  more 
engines  were  provided  with  Schmidt 
superheaters  and  twenty-one  with  the 
Schenectady  superheater.  Other  rail- 
way companies  are  having  superheaters 
applied  to  their  locomotives,  and  so  it 
may  be  said  that  the  superheater  is  be- 
coming the  most  fashionable  novelty  of 
the  modern  locomotive. 

The  writer  has  had  considerable  prac- 
tical experience  with  steam  superheat- 
ers and  he  is  thoroughly  convinced  that 
superheated  steam  is  conducive  to  fuel 
economy;  but  it  is  possible  to  pay  too 
much  for  the  saving  eflfected.  If  the  ap- 
pliances used  to  produce  superheating 
require  so  much  attention  that  the  work 
interferes  with  the  service  of  the  engine, 
a  serious  drawback  is  immediately  estab- 
lished. Any  improvement  that  will  pre- 
vent a  locomotive  from  being  on  the 
head  of  a  train  as  regularly  as  one  that 
does  not  carry  the  improvement,  is  pre- 
destined to  failure.  The  railways  of  the 
world  may  be  about  to  reap  the  benefits 
of  the  ureatest  fuel-saving  invention 
ever  applied  to  motive  power  in  the 
form  of  a  successful  steam  superheater, 
but   it  is   quite  possible   that   the   (^^vice 


may  prove  as  great  a  disappointment 
imdcr  the  present  revival  as  it  has  been 
in  the  past,  when  used  for  stationary 
and  marine  engine  purposes. 

A  compound  locomotive  in  first  class 
condition  saves  from  15  to  20  per  cent. 
of  fuel  over  a  simple  engine  of  the  same 
general  dimensions.  A  badly  run  down 
compound  locomotive  uses  more  fuel 
and  makes  less  mileage  than  a  badly 
run  down  simple  engine.  Regarded  in 
the  same  way,  we  believe  it  is  not  when 
the  superheater  is  new  that  its  merits 
are  to  be  decided.  Its  fate  will  be  judged 
when  it  gets  old  and  bad  water  and 
corrosion  have  done  their  worst  in 
careless  and  reckless  hands.  But  long 
live  the  superheater,  say  we,  if  it  reduces 
the  quantity  of  coal  that  has  to  be  fed 
to  the  fire  box. 


Railroad,  Shipper  and  Consignee. 

The  Governor  of  Oklahoma  has  re- 
cently signed  a  bill  concerning  railroad 
demurrage,  etc.,  which  contains  some  im- 
portant provisions.  The  new  law  regu- 
lates demurrage  and  storage  charges, 
and  provides  for  the  prevention  of  de- 
lays in  supplying  cars  to  shippers  and 
deals  with  the  transportation  and  deliv- 
ery of  freight  other  than  live  stock  and 
perishable   merchandise. 

The  bill  makes  it  obligatory  on  any 
railroad  operating  wholly  or  in  part  with- 
in the  territory  to  furnish  suitable  cars 
upon  the  written  or  verbal  application  of 
any  shipper,  and  to  do  it  within  four 
days,  or  to  supply  them  promptly  on 
any  future  date  which  may  be  specified 
by  the  shipper.  Failure  to  comply  with 
the  law  imposes  a  fine  of  one  dollar  a 
day  to  be  paid  to  the  shipper,  and  a 
further  payment  of  an  amount  equivalent 
to  the  actual  damage  sustained  by  the 
shipper  due  to  the  delay. 

When  freight  is  offered,  correct  ship- 
ping instructions  must  immediately  be 
issued  by  the  company  and  also  bills  of 
lading.  The  freight  so  tendered  must 
go  forward  over  the  railroad  line  at  a 
rate  of  not  less  than  60  miles  per  day  of 
24  hours.  The  space  of  24  hours  in  al- 
lowed at  each  point  where  transfer  from 
one  railroad  to  another  is  involved. 
Again,  the  penalty  is  one  dollar  per  day 
to  be  paid  to  the  shipper,  and  i  per 
cent,  per  100  lbs.  per  day  for  freight  in 
less  than  carload  lots,  with  a  minimum 
charge  of  5  cents  for  any  one  package, 
together  with  an  amount  equal  to  the 
actual  damage  to  the  shipper  caused  by 
the  delay. 

When  it  comes  to  the  delivery  of  cars 
upon  private  tracks,  delivery  is  held  to 
have  been  accomplished,  either  when  the 
cars  are  placed  upon  the  designated  track 
or  in  the  event  of  such  private  track 
being  full,  when  the  cars  are  held  await- 
ing orders  from  consignors  or  con- 
signees. Similar  penalties  as  in  the  pre- 
vious cases  are  attached  to  this  provision 


of  the  law.  Consignees  are  given  48 
hours  to  unload  freight  in  60,000  lbs. 
capacity  cars,  and  72  hours  when  in  cars 
of  greater  capacity.  After  these  periods 
have  elapsed  the  railway  is  entitled  to 
make  a  demurrage  charge  of  one  dollar 
a  day  for  each  car  not  unloaded.  Rail- 
roads are  not  compelled  to  supply  cars 
for  future  shipments  to  persons  who 
have  not  paid  the  demurrage  charge 
against  them  until  the  full  amount  shall 
have  been  paid.  Special  free  time  is  pro- 
vided for  shippers  to  load  or  consignees 
to  unload,  when  by  reason  of  irregulari- 
ties in  railroad  transportation  cars  are 
supplied  or  delivered  in  quantities  suffi- 
cient to  exceed  the  abilities  of  shipper 
or  consignee  to  handle  within  the  pre- 
scribed time. 

The  consignee  who  is  given  notice  by 
mail  is  allowed  24  hours'  additional  free 
time,  and  when  a  shipper,  in  his  bill  of 
lading  indicates  the  name  of  a  person 
at  destination  it  is  the  duty  of  the  rail- 
road to  notify  this  person.  If  the  com- 
pany is  compelled  to  unload  any  freight 
in  their  yards  or  warehouses  or  stations 
and  it  is  not  removed  in  48  hours,  the 
owner  may  be  subject  to  a  storage 
charge  by  the  railroad,  computed  on  the 
same  basis  as  the  penalty  for  the  non- 
delivery of  goods,  and  if  brought  to 
court,  an  attorney's  fee  may  be  collect- 
ed by  the  road. 


Maintaining  Repair  Shop  Machinery. 

The  choice  between  having  an  old  shop 
filled  with  modern  tools  and  a  new  shop 
with  overhead  cranes,  etc.,  and  old  ma- 
chines was  clearly  and  almost  humorous- 
ly stated  by  Mr.  M.  K.  Barnum  not  long 
ago  when  speaking  to  the  Western  Rail- 
way Club.  Under  the  circumstances  Mr. 
Barnum  said  he  would  choose  the  old 
shop  with  the  new  tools. 

He  instanced  the  case  of  a  railroad 
with  a  repair  shop  stocked  with  worn 
out  and  obsolete  machinery  which  went 
ahead  and  bought  lots  of  modern  loco- 
motives and  then  found  out  that  the 
combination  resulted  in  engine  failures 
because  the  old  tools  could  not  turn 
out  the  necessary  work.  When  things 
reached  a  cricis  new  machine  tools  were 
bought  and  the  old  ones  retired.  This 
resulted  in  an  increase  of  50  per  cent. 
in  the  output  of  the  shop,  with  only  10 
per  cent,  increase  on  the  payrolls.  En- 
gine failures  were  reduced  66  per  cent., 
and  a  steady  improvement  all  around 
was  noticed  from  month  to  month. 

Another  picture  he  drew  was  that  of 
a  road  with  an  old  shop  with  only  ai 
pits,  but  it  turned  out  from  45  to  SO 
engines  per  month.  The  policy  adopted 
was  that  when  a  new  tool  appeared  on 
the  market  which  would  earn  10  per 
cent,  or  more  on  the  investment,  the 
old  machine  was  replaced  by  the  new, 
and  though  this  practice  necessitated  the 
discarding  of  upwards  of  $25,000  worth 
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of  old  machinery  in  the  last  few  years, 
the  result  was  that  the  shop  had  prac- 
tically modern  equipment,  and  it  over- 
hauls each  month  from  2  to  2^  engines 
on  each  pit,  while  many  other  shops 
only  handle  about  half  that  number.  The 
dollar  and  cent  result  of  this  way  of 
working  showed  that  the  average  cost 
of  maintenance  of  each  locomotive  per 
year  was  less  than  $1,600.  while  it  aver- 
aged $2..34,3  for  all  the  roads  in  the 
United  States  for  the  year  ending  June 
30,   1903- 

The  speaker  gave  an  interesting  tabic 
showing  the  age  of  tools  on  two  repre- 
sentative roads,  without  mentioning  their 
names.  One  had  36  per  cent,  and  the 
other  43  per  cent,  of  the  total  number 
of  tools  owned  by  each,  over  20  years 
old,  and  one-sixth  of  each  road's  tools 
were  over  40  years  old.  This  table  was 
intended  to  show  the  tenacity  with  which 
some  roads  hold  on  to  and  try  to  use 
obsolete  machinery. 

Mr.  Barnum  spoke  of  the  way  most 
roads  did  in  the  matter  of  maintaining 
shop  equipment.  After  a  shop  was  built 
and  equipped  it  was  usually  operated  just 
as  it  stood  for  15  or  20  years,  with  the 
cost  of  work  gradually  increasing  all  the 
time.  When  the  figure  got  too  high  the 
road  woke  up  and  ordered  new  machin- 
ery. One  road  recently  bought  $200,000 
worth  of  new  tools  all  at  once.  The 
better  plan  would  have  been  to  have 
avoided  tlie  large  lump  expenditure  by 
buying  some  new  machines  each  year 
and  retiring  the  more  inefficient.  This 
plan  has  at  least  the  advantage  that  with 
fewer  tools  to  buy,  greater  care  in 
their  selection  could  be  exercised  and  the 
cost  of  repairs  kept  stationary,  if  not 
actually  reduced. 

A  "Machinery  Depreciation  Fund,"  he 
thought,  should  be  started  by  every  rail- 
road company.  Some  roads  apply  this 
principle  to  cars  and  locomotives,  but  it 
could  be  applied  with  advantage  to  shop 
equipment.  Five  per  cent,  per  annum 
depreciation  should  be  allowed  until  a 
scrap  price  of  ?4  of  a  cent  per  pound 
was  reached,  which  would  then  represent 
the  minimum  value  which  ought  to  be 
placed  on  any  machine.  Some  tools  wear 
out  much  faster  than  others,  but  such  an 
average  would,  in  general,  be  found  very 
satisfactory.  The  most  succesful  manu- 
facturers renew  their  machinery  once  in 
10  or  15  years  for  manufacturers  of 
tools,  etc.,  and  cotton  mills  once  in  7 
to  10  years.  Mr.  Barnum,  however,  thinks 
railroad  shop  inachinery  need  not  be  re- 
newed quite  so  often. 

The  importance  of  well  equipped  tool- 
rooms in  railroad  shops  is  generally  un- 
derestimated, but  the  fact  remains  that 
the  shops  which  are  managed  best  and 
which  turn  out  the  largest  number  of 
engines  in  proportion  to  their  size  and 
equipment  are  the  ones  which  have  ex- 


cellent tool-rooms  and  first  class  men  in 
charge  of  them. 


Cultivating  Snobbishness. 

There  are  superficial  conditions  grow- 
ing in  the  attitude  of  man  to  man  in 
railroad  life  that  is  tending  to  corrode 
the  spirit  of  friendly  co-operation,  cal- 
culated to  produce  the  best  results  for 
tinployer  and  employee.  The  undesira- 
ble condition  which  is  growing  rapidly 
in  every  part  of  the  country  was  well 
described  in  a  few  sentences  spoken  by 
S.  W.  Miller,  master  mechanic  of  the 
Pennsylvania  Lines,  at  Columbus,  Ohio. 
during  a  discussion  at  the  last  Master 
Mechanics'  convention.  Mr.  Miller 
said: 

"I  do  not  believe  that  it  is  generally 
appreciated  that,  just  as  soon  as  a  man 
is  selected  from  the  ranks  and  made  a 
foreman  there  is  an  invisible  barrier  be- 
tween him  and  the  men  who  were  for- 
merly his  shop  mates.  It  is  almost  the 
same  as  if  a  brick  wall  had  been  built 
up  between  them.  He  does  not  asso- 
ciate with  the  men  any  more,  and  fre- 
quently feels  that  he  is  a  little  better 
than  they,  and  his  wife  will  not  call  on 
their  wives,  and  his  children  will  not? 
walk  to  school  with  their  children.  As 
that  goes  up  the  line  and  it  gets  to  the 
general  foreman  or  master  mechanic,  the 
wall  becomes  higher  and  it  becomes 
thicker  and  it  becomes  more  difficult 
to  discover  just  exactly  how  the  men 
feci  about  things." 

In  spite  of  the  boasted  spirit  of 
equality  and  fraternity  on  which  the 
Constitution  of  the  United  States  is 
founded,  there  is  among  our  people  a 
growing  spirit  of  snobbishness  which 
finds  expression  in  the  attitude  de- 
scribed by  Mr.  Miller.  That  snobbish- 
ness emanates  to  a  great  extent  from 
the  exclusive  spirit  displayed  from  the 
top  of  the  railroad  organizations  and 
has  a  tendency  to  develop  a  spirit  of 
hostility  that  is  likely  to  prove  ex- 
pensive to  those  who  pay  the  salaries  of 
high  and  low  in  railway  employ.  Where 
the  nominal  head  of  a  railroad  regards 
the  mass  of  employees  as  machines  of 
varied  utility  to  be  treated  merely  ac- 
cording to  their  productive  worth,  the 
spirit  of  the  autocrat  and  of  the  tyrant 
will  pass  down  through  the  entire  sys- 
tem. Under  existing  conditions  it  can- 
not be  expected  that  the  general  man- 
ager should  know  all  the  men  in  the 
employ  of  the  company,  but  if  he  is 
possessed  of  the  proper  manhood  spirit 
he  will  know  as  many  of  the  men  as 
possible  and  will  indicate  that  the  wel- 
fare of  the  humblest  among  them  is  as 
much  the  object  of  his  solicitude  as  was 
the  welfare  of  the  humblest  citizen  of 
Rome  to  its  greatest  rulers.  .Mthough 
a  railroad  manager  cannot  become  per- 
sonally acquainted  with  all  the  men  on 


a  great  system,  yet  he  can  display  an 
interest  in  the  employees  at  large  that 
will  cultivate  the  tics  of  harmony.  When 
Mr.  F.  A.  Delano  became  first  vice- 
jircsident  of  the  Wabash,  he  sent  out  a 
greeting  to  the  employees  which  indi- 
cated a  spirit  of  interested  friendliness 
that  made  its  author  a  friend  of  every 
man  on  the  road.     Mr.   Delano  wrote: 

"In  the  nature  of  things  I  cannot 
meet  you  all  immediately,  although  it 
will  be  my  earnest  effort  to  become  ac- 
quainted as  rapidly  as  possible  with  the 
employees  of  the  Wabash,  as  well  .!.•» 
with  the  property  itself  and  the  com- 
munities along  its  lines."  That  is 
a  manly  expression  of  intention  and  is 
worthy  of  a  good  .American.  .M- 
most  the  worst  that  can  be  said  of  the 
spirit  of  snobbishness  developing  in  of- 
fices and  shops  is  that  it  is  thoroughly 
un-American. 

President  Roosevelt  frequently  em- 
phasizes the  American  spirit  in  dealing' 
with  people,  that  might  be  imitated  to 
advantage  by  many  of  our  aristocratic 
railroad  officials,  and  by  others  who  are 
cultivating  patrician  pretensions.  In 
giving  advice  to  a  young  gentleman  who 
was  ambitious  to  become  a  diplomat,  the 
President  wrote:  "You  may  have  an 
under  secretaryship,  but  let  me  tell  you 
this:  don't  take  it  just  yet.  You  are 
only  out  of  college.  Take  a  post-grad- 
uate course  with  the  people.  Get  down 
to  earth.  See  what  kind  of  beings  these 
.Americans  are.  Find  out  from  person- 
al contact.  If  you  belong  to  exclusive 
clubs  quit  them  and  spend  the  time  you 
would  otherwise  spend  in  their  cold  and 
unprofitable  atmosphere,  in  mingling 
with  the  people,  the  common  people, 
merchants  and  street  car  drivers,  bank- 
ers   and    workingmen." 

That  is  the  kind  of  advice  our  uppish 
bosses  ought  to  take  to  heart.  They 
ought  to  find  out  by  personal  contact 
with  their  men  what  is  needed  for  the 
welfare  of  the  workmen,  hence  the  wel- 
fare of  their  employers.  Foremen  and 
others  who  pretend  to  be  superior  be- 
ings to  the  workmen  need  to  be  sent 
back  to  the  bench  and  the  lathe  and 
the  throttle  to  bring  them  down  to 
earth.  With  the  snobbish  sentiment 
dominating  a  railroad  there  can  be  no 
harmony  and  no  spirit  of  pulling  to- 
gether for  the  common  good. 


The  .'Xmerican  Steel  Foundries  have 
received  an  order  from  the  Atchison, 
Topeka  &  Santa  Fe  Railway  for  2.000 
cast  steel  truck  bolsters  for  i.ooo  com- 
bination stock  and  coke  cars  to  be  built 
at  the  Madison  shops  of  the  American 
Car  &  Foundry  Company. 


There  are  some  people  who  do  very 
little  with  head  or  hands  that  are  cap- 
tains  of  industry  with  their   mouths. 
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Powerful     Passenger     Engine     for     the 
Alabama  Great  Southern. 

The  American  Lrn-omolive  Co.  liave 
just  added  to  their  long  lists  of  engines 
of  great  weight  and  tractive  power  a 
new  locomotive  for  the  Alabama  Great 
Southern,  of  which  the  accompanying 
illustrations  give  a  view.  These  engines 
are  so  popular  that  we  have  received  a 
special  rc(|uest  from  a  high  official  to 
illustrate  them  in  Railway  and  Loco- 
MOTtvE  I-"ni;ini;i;ring.  As  will  be  seen, 
the  boiler  is  of  the  wagon  top  variety, 
66f^  ins.  in  diameter,  with  a  working 
pressure  of  200  lbs.  The  fire  box  is 
101)4  ins.,  with  a  width  of  65^^  ins.  The 
tubes  are  of  charcoal  iron  with  a  diani- 


i,iiik  is  of  the  water  bottom  variety  with 
a  capacity  of  6,000  gallons,  and  lO'A  tons 
of  coal   can  be  carried. 

The  outside  dimensions  of  this  splen- 
did type  of  engine  are  as  follows:  Total 
leiiKth  of  engine  and  tender,  55  ft.  II  ins. 
Height  from  rail  to  top  of  smoke  stack, 
14  ft.  II  ins.  It  may  be  added  that  the 
slide  valves  are  of  the  improved  Allcn- 
kichardson  balanced  type  with  a  travel 
of  5;<;  ins.,  the  steam  lap  being  Ji  in. 


Experience  with   Superheaters. 

When  the  subject  of  superheaters  for 
locomotives  was  under  discussion  at  the 
Master  Mechanics'  convention,  .Xngus 
.Sinc'air  said: 


to  result  from  the  use  of  these  super- 
heaters; it  seemed  that  a  little  extra  ex- 
pense made  it  possible  to  utilize  a  great 
amount  of  heat  that  otherwise  would 
have  passed  through  the  stack.  On  or- 
dinary reasoning,  it  seemed  that  great 
economy  would  result  from  the  use  of 
the  superheater;  but  somehow  they 
gradually  went  out  of  use,  and  I  think 
they  are  very  little  used  to-day. 

In  the  case  of  the  steamboats  it  was 
like  what  sometimes  happens  with  loco- 
motives. If  everything  went  on  all 
right,  economy  would  result,  but  if  the 
superheater  would  give  out,  and  some- 
thing was  wrong  and  a  few  hours  were 
lost  at  sea  on  a  voyage,  the  expense  in- 
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eter  of  2  ins.  and  with  a  length  of  14  ft. 
II  ins. 

The  cylinders  are  20  ins.  in  diameter 
by  26  ins.  in  length,  with  ordinary  slide 
valves.  The  outside  diameter  of  the 
driving  wheels  is  69  ins.,  while  the  truck 
wheels  are  33  ins.  in  diameter,  with  a 
total  wheel  base  of  26  ft.  10  ins.  Wheels 
and  driving  bo.xes  are  of  cast  steel  and 
the   material   generally   is   of  the   best. 

A  prominent  feature  is  the  large 
amount  of  heating  surface,  being  a  total 
of  2.81 1  sq.  ft.  The  tractive  power  of 
the  engine  is  25.600  lbs.,  the  weight  in 
working  order  being  180,500.  while  the 
weight  of  engine  and  tender  combined 
aggregates  301,500  lbs.  The  driving 
axle  journals  are  9x12  ins.,  while  the  en- 
gine truck  journals  are  6x10  ins.     The 


I  have  devoted  a  good  deal  of  atten- 
tion to  superheated  steam,  and  I  am 
particularly  familiar  with  the  literature 
on  the  subject;  and  with  that  in  view,  I 
wish  to  express  my  admiration  for  the 
excellent  paper  which  Mr.  Vaughan  has 
presented  to  us,  and  to  speak  about  the 
great  amount  of  research  which  it  rep- 
resents. 

More  than  thirty  years  ago,  when  I 
was  seagoing,  I  was  connected  several 
times  with  steamers  that  had  super- 
heaters in  use.  They  were  located  in 
the  uptake  of  the  boilers  and  received 
the  gases  passing  from  the  furnaces, 
so  that  they  were  subjected  to  a  very 
considerable   amount   of  heat. 

The  engineering  world  believed  at  the 
time   that    there    was   a    great   economy 


volved  by  that  delay  was  enough  to  over- 
come the  advantages  produced  by  super- 
heating. That  is  the  reason  they  have 
gone  out  of  service.  In  fact,  they  were 
economical  per  se,  but  the  fact  they 
were  not  economical  in  the  end  was, 
that  occasionally  circumstances  happen- 
ed that  depreciated  their  usefulness,  and 
a  loss  of  economy  resulted. 

You  all  know  of  things  of  a  similar 
nature  happening  in  locomotive  prac- 
tice. Devices  are  introduced  that  prom- 
ise great  economy;  and  they  seem  to 
show  ecenomy  at  the  start;  but  after 
they  have  been  in  use  some  time  and 
people  get  careless  about  them,  they 
I'nil  to  show  their  first  favorable  results 
and  they  are  thrown  aside. 

There  is  a  common  expression  that  if 
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you  will  paint  a  smoke  stack  red  and 
tell  an  engineer  that  it  is  going  to  ef- 
fect an  economy  of  10  per  cent,  in  fuel 
consumption,  it  will  show  an  apparent 
economy  of  10  per  cent.;  and  that  same 
thing  applies  to  many  things  in  locomo- 
tive service.  If  a  man  thinks  that  a 
thing  will  produce  an  economy  he  will 
do  his  best  to  work  it  out.  It  requires 
great  discrimination  to  make  sure  you 
are  getting  economy  from  a  thing  that 
promises  to  save  fuel. 

One  time  I  was  invited  to  a  test  of  a 
traction  engine  that  was  supplied  with  a 
superheater;  and  it  seemed  to  me  that 
was  a  very  striking  test.  They  had  the 
means  of  passing  the  steam  through 
the  superheater  or  direct  to  the  cylinders 
at  will.  They  would  start  up  with  the 
steam,  same  boiler  pressure  and  cut- 
off as  with  the  ordinary  saturated  steam, 
and  the  motor  would  make  about  ten 
miles  an  hour.  Then  they  would  change 
to  the  superheated  steam,  run  the  steam 


to  service  that  certainly  gave  an  econ- 
omy of  20  per  cent.,  and  after  the  en- 
gine was  running  for  a  year  or  two  the 
economy  would  be  in  the  opposite  di- 
rection. It  greatly  depends  on  how  the 
appliance  is  looked  after,  and  I  think, 
gentlemen,  when  superheaters  come 
thoroughly  into  use  you  will  be  able  to 
judge  of  their  benefit  and  of  their  real 
value;  and  in  my  opinion  you  will  find 
that  the  test  of  service  is  the  real  test 
to  show  whether  you  have  a  good  thing 
or  not. 


Kar  Koat,  the  New  Paint  for  Steel  or 
Wooden  Railroad  Cars. 
A  great  many  people  have  been  won- 
dering what  the  word  "Tockolit'i' 
means  and  what  is  the  substance  for 
which  it  evidently  is  the  name.  We  are 
pleased  to  inform  our  readers  that  it  is 
a  high  grade  of  waterproof  and  rust- 
resisting  coating  material  which  is  used 
on  roofs  of  buildings,  on  steel  structures 


they  stand.  The  Toch  Brothers,  of  New 
York,  make  the  colors,  and  the  first  few 
letters  of  the  firm  name  combined  with 
the  latin  word  lilhos,  meaning  a  stone, 
convey  in  a  general  way  the  idea  of  the 
stonelike  or  hard  mineral  surface  which 
"Tockolith"  gives.  The  letters  "R.  I.W." 
are  the  initial  letters  of  the  words  "Re- 
member it's  waterproof,"  and  this  has 
a  reference  to  the  quick  drying  water- 
proof oil  used  in  its  make-up.  This 
firm  refers  to  the  mineral  paints  used 
for  railroad  work  by  the  phonetically 
spelled  words  "Kar  Koat,"  but  with  all 
the  more  or  less  obscure  allusions  sug- 
gested by  the  names  used,  the  one  fea- 
ture which  they  desire  to  stand  out 
clearly  in  the  minds  of  railroad  men  is 
the  claim  that  they  make  of  producing 
a  rust-resisting  waterproof  coating  for 
steel  cars  that  will  not  crack  or  peel 
off  and  that  is  capable  of  resisting  the 
corrosive  effects  of  the  aqueous  liquors, 
of  coal. 
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through  the  superheater,  and  immediate- 
ly, without  any  other  change,  the  motor 
would  go  up  to  fifteen  or  twenty  miles 
an  hour,  almost  doubling  the  speed.  I 
never  saw  anything  so  impressive  or  so 
convincing.  That  motor  was  kept  in 
service  for  a  time  and  was  expected  to 
do  great  things  and  effect  a  revolution 
in  the  application  of  steam  to  motor 
vehicles,  yet  within  a  few  years  it  was 
abandoned  and  the  report  went  out  that 
it  was  no  good,  that  it  did  not  show  any 
special  economy. 

Of  course,  there  is  something  to  be 
explained  about  that — there  is  careless- 
ness in  use,  or  there  is  a  letting  of  the 
the  apparatus  run  down.  Nothing  will 
do  well  under  persistent  neglect.  We 
are  so  familiar  with  the  same  thing  in 
locomotive  practice  that  we  can  easily 
understand  how  the  deterioration  of  the 
apparatus  will  vitiate  its  usefulness.  We 
have  seen  compound  locomotives  go  in- 


and  for  the  outside  covering  of  steel 
cars. 

"Tockolith"  is  a  new  thing  as  far  as 
the  railway  world  is  concerned,  and  one 
of  the  merits  which  it  possesses  in  the 
eyes  of  railroad  men  is  the  fact  that 
it  is  made  with  a  special  oil  which  has 
the  inherent  property  of  drying  rapidly 
without  the  addition  of  any  "drier,"  and 
the  oil  itself  is  waterproof.  It  is  stated 
upon  good  authority  that  a  freight  car 
coated  with  this  materials  is  ready  for 
service  inside  of  eight  hours. 

The  first  coat  dries  in  three  hours, 
after  which  the  second  coat  can  be  ap- 
plied. The  second  coat  recommended 
by  the  makers  of  "Tockolith"  for  use  on 
steel  cars  is  their  No.  49  "R.  I.  W." paint. 
This  last  mentioned  paint  is  made  in 
three  tints,  black,  brown  and  maroon. 
The  word  "Tockolith"  and  the  initials 
"R.  I.  W."  are  derived  from  two  features 
connected   with   the   paints     for     which 


We  are  not  specially  advocating  the 
use  of  this  paint,  but  in  looking  over  the 
broad  and  comprehensive  claims  made 
by  the  manufacturers,  we  believe  it 
would  be  real  economy  for  railroad 
companies  to  give  the  matter  of  paint 
specification  for  steel  cars  the  closest 
attention,  as  it  is  a  subject  of  the  great- 
est importance,  not  to  those  who  build 
the  cars,  but  to  those  who  have  to  use 
and  maintain  them. 


Since  H.  L.  Aldrich  obtained  control 
of  the  Boiler  Maker,  we  have  noted  great 
improvement  in  the  publication,  and  it 
has  become  one  that  thoroughly  de- 
serves the  support  of  the  whole  boiler 
maker  fraternity.  The  articles  and  il- 
lustrations are  of  uniform  high  quality, 
and  the  paper  is  calculated  to  keep  its 
readers  thoroughly  well-informed  on  ev- 
erything pertaining  to  current  boiler - 
making   matters. 
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Our  Correspondence   School. 

In  this  department  we  propoae  giving  the  information  that  wilt  enable  trainmen  to  paaa  the  examinations  they  are  subjected  to  before  belag  pro- 
moted. II  any  of  our  Btudenta  fait  to  underatand  any  part  of  the  InatructtonB,  we  wilt  gladly  try  to  make  them  plainer  if  they  write  to  as. 
When  a  student  wishes  to  receive  a  private  answer,  he  ia  reminded  that  it  is  usual  to  send  a  atamped  envelope  for  the  return  letter.  Wo 
will  be  glad  to  answer  any  question  relating  to  railway  matters,  but  prefer  that  they  be  auitable  tor  our  question  and  answ/er  departnsnt. 

All  letters  intended  for  Our  Correspondence  School  ought  to  be  addressed  to  Department  E. 


Our  Lessons. 

The  interest  in  llit  ([ucstions  and  an- 
swers stimulated  by  our  Corr'jjpon'lciice 
School  is  bringing  us  a  great  increase 
of  letters  of  inquiry  which  displays  am- 
bition and  enterprise  on  the  part  of  the 
writers.  Among  the  letters  we  receive 
are  some  that  give  no  address,  and  that 
sometimes  from  writers  who  say  that 
they  are  old  readers  of  the  paper.  That 
may  be  so,  for  there  is  no  fathoming 
the  stupidity  of  some  people;  but  every 
intelligent  reader  understands  that  all 
letters  to  editors  sent  without  name  and 
address  go  straight  to  the  waste  paper 
basket. 

We  receive  numerous  letters  urging  us 
to  hurry  forward  parts  of  the  lessons 
we  have  not  yet  reached,  and  from  oth- 
ers asking  us  to  give  answers  to  ques- 
tions submitted  by  the  officials  of  cer- 
tain railroads.  In  cases  of  this  kind  we 
must  be  left  to  act  according  to  our  own 
Judgment,  as  to  what  is  likely  to  be  most 
helpful  to  the  greatest  number.  We  pos- 
sess quite  a  collection  of  pamphlets  con- 
taining questions  for  operating,  me- 
chanical and  air  brake  examination  for 
trainmen,  but  they  do  not  differ  ma- 
terially from  the  code  we  are  publish- 
ing. All  of  the  pamphlets  will  be  care- 
fully examined  and  the  questions  check- 
ed oflf,  so  that  we  may  know  if  any 
important  questions  have  been  missed 
by  the  compilers  of  the  Vanderbilt  code 
which  we  have  nearly  completed.  If  any- 
thing of  value  has  been  left  out  it  will 
be   published   in   our   course. 

Our  intention  is  to  give  instruction  of 
an  elementary  character,  but  it  is  possi- 
ble to  send  Us  questions  that  every  sane 
person  ought  to  answer  for  him- 
self without  writing  them  down,  putting 
the  paper  into  an  envelope  and  sending  it 
through  the  mails.  Many  such  ques- 
tions have  a  family  resemblance  to  the 
schoolboy's  question,  "What  is  a  horse?" 
and  the  answer,  "An  animal  with  four 
legs,   one   at   each  corner." 

Here  are  a  few  bona  fide  questions 
that  we  treated  with  silent  contempt: 
"Why  does  water  not  run  up  hill? 
What  is  a  consolidation  engine?  Is  it 
the  same  as  a  compound?  How  do  you 
figure  per  cent,  of  anything?  Why  does 
fire  burn?     What  is  the  meaning  of  the 

word  idiosyncrasy?    My  friend  says 

1  am  what  an  auger  makes,  and  laughs; 
where  is  the  joke?" 

We  do  not  undertake  to  answer  ques- 
tions    on    things;     that     ordinary    vision 


ought  to  teach;  we  do  not  incline  to 
save  readers  the  trouble  of  consulting  a 
dictionary  or  a  school  arithmetic,  and 
we  do  not  pretend  to  inspire  common 
gumption. 

High  Speed  Brake. 

(Continued  from  page  jiS,   July  issue.) 

64.  How  much  pressure  is  carried 
in  the  train  pipe  when  using  the  high 
speed  brake? 

A.  One  hundred  and  ten  pounds  is 
generally  adopted  as  the  standard  train 
line  pressure  in  high  speed  brake  ser- 
vice. 

65.  What  changes  are  necessary  in 
the  usual  quick  action  car  equipment 
to  convert  it  into  a  'high  speed  brake?" 

A.  An  additional  attachment  to  the 
brake  cylinder  by  pipe  connections  of 
the  high  speed  automatic  reducing 
valve. 

66.  What  parts  are  necessary  to 
change  the  engine  and  tender  equip- 
ment to  the  "high  speed  brake?" 

A.  A  high  speed  automatic  reducing 
valve  for  the  tender  brake  cylinder,  an- 
other for  the  driver  brake  and  truck 
brake  cylinders,  one  reversing  cock  and 
the  90  pound  and  no  pound  feed  valve 
attachments,  a  Siamese  fitting  and  sec- 
ond pump  governor  top. 

67.  At  what  pressure  will  the  aux- 
iliary reservoir  and  brake  cylinders 
equalize  with  an  emergency  application 
using  the  high  speed  brake? 

A.  With  a  7  in.  piston  travel  the 
equalized  pressures  will  be  about  86 
pounds. 

68.  Explain  in  a  general  way  the  op- 
eration of  the  high  speed  reducing 
valve. 

A.  The  valve  consists  of  a  piston 
and  stem  whose  downward  movement 
is  regulated  by  the  adjusting  spring.  A 
small  slide  valve  with  a  triangular 
escape  port  is  attached  to  the  upper 
side  of  the  piston.  If  the  adjusting 
spring  is  set  at  60  pounds,  and  an  emer- 
gency application  of  the  brake  be  made, 
the  piston  will  descend  when  60  pounds 
has  been  accumulated  in  the  brake 
cylinder,  and  the  apex  or  smallest  part 
of  the  triangular  port  will  permit  brake 
cylinder  pressure  to  pass  through  it  and 
escape  to  the  atmosphere;  as  the  brake 
cylinder  pressure  reduces,  the  piston 
will  gradually  move  up  a  larger  part  of 
the  triangular  port,  thus  increasing  the 
opening  for  the  escape  of  brake  cylin- 
der pressure  to  the  atmosphere.  When 
the  brake  cylinder  pressure  has  blown 


down  to  60  pounds,  the  port  will  be 
closed,  shutting  off  further  escape  of 
brake  cylinder  pressure  to  the  atmos- 
phere. In  service  application,  the 
larger  portion  of  the  triangular  port 
will  permit  brake  cylinder  pressure  to 
escape  to  the  atmosphere  when  60 
pounds  has  been  accumulated  in  the 
brake  cylinder,  thus  blowing  down  the 
pressure  quickly  and  preventing  mort 
than  60  pounds  being  accumulated  in 
the  brake  cylinder  in  service  applica- 
tion. 

69.  If  a  train  with  a  high  speed  brake 
should  pick  up  a  car  not  equipped  for 
high  speed  brake  service,  what  should 
the  engine  man  do? 

A.  Usually  a  small  safety  valve  is 
supplied  by  yard  inspectors  for  cars  not 
equipped  with  the  high  speed  reducing 
valve.  Sometimes,  however,  the  car 
in  unusual  cases  is  permitted  to  go  with- 
out either  a  reducing  valve  and  without 
a  safety  valve,  care  being  taken  by 
the  engineer  in  service  applications  of 
the  brake,  not  to  slide  the  wheels. 

70.  When  a  car  that  is  equipped  with 
an  ordinary  brake  is  coupled  to  a  train 
using  the  high  speed  pressure,  what 
must  be  done  with  this  car  to  run  it 
with  the  high  pressure? 

A.  This  is  answered  in  the  preceding 
question. 

71.  How  does  the  pressure  developed 
in  the  brake  cylinder,  with  the  high 
speed  brake,  with  a  given  reduction, 
compare  with  pressure  developed  with 
the  same  reduction  made  with  the  or- 
dinary quick  action   brake? 

A.  If  reductions  less  than  that  which 
will  cause  a  full  application  of  the  low 
pressure  brake  be  made,  the  resultant 
brake  cylinder  pressures  will  be  the 
same  with  the  low  pressure  brake  as 
with  the  high  pressure  brake;  however, 
if  the  reduction  made  should  do  more 
than  produce  an  equalization  of  the  low 
pressure  brake,  the  cylinder  of  the  high 
pressure  brake  would  have  the  highest 
pressure,  and  would  give  a  greater 
braking  force. 

72.  How  many  full  applications  with 
the  high  speed  brake  can  be  made  be- 
fore recharging  is  necessary,  and  have 
left  as  much  pressure  as  is  used  with 
the  ordinary  quick  action  brake? 

A.  The  high  speed  brake  will  usually, 
with  proper  piston  travel  permit  of  two 
full  service  applications  and  releases 
and  still  have  sufficient  pressure  re- 
served to  make  an  emergency  applies- 
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tion    as    groat    as    the    70   pound    brake 
would  give  when  fully  charged. 

73.  How  should  the  engine  truck  or 
driver  brake  be  cut  out? 

A.  A  suitable  arrangement  of  cut- 
out cocks  should  be  supplied  which  will 
permit  of  the  auxiliary  reservoir  being 
cut  out  when  the  brake  cylinder  is  cut 
out,  thus  preventing  the  brake  left  cut 
in  having  too  large  an  auxiliary  reser- 
voir capacity,  which  would  tend  to  slide 
the  wheels  when  brakes  were  applied. 

74.  How  should  both  the  driver  and 
engine  truck  brakes  be  cut  out? 

A.  By  the  stop  cocks  arranged  for 
that  purpose. 

Straight  Air  Brake. 

75.  On  what  is  the  straight  air  brake 
designed  to  operate,  and  what  extra 
parts  are  required  on  engine  and  ten- 
der? 

A.  The  straight  air  brake  is  desiguel 
to  operate  on  the  engine  and  tender 
alone,  and  not  on  the  cars  of  the  train. 
To  operate  the  combined  automatic  and 
straight  air  brake,  extra  parts  as  fol- 
lows should  be  supplied:  Reducing 
valve  for  the  straight  air  system,  set  ••t 
45  pounds;  an  engineer's  straight  .nir 
brake  valve;  a  double  seated  check 
valve  for  the  driver  brake  cylinders;  a 
double  seated  check  valve  for  the  ten- 
der brake  cylinder;  a  safety  valve,  set 
at  53  pounds,  one  for  the  driver  brake 
cylinders  and  one  for  the  tender  brake 
cylinder;  and  a  straight  air  brake  hose 
connection  between  the  engine  and  ten- 
der. 

76.  What  should  be  done  to  release 
the  brakes  when  they  do  not  release 
with  the  handle  of  the  straight  air  brake 
valve  in  release  position? 

A.  The  automatic  brake  valve  handle 
should  be  placed  in  full  release  position, 
then  returned  to  running  position. 

77.  What  pressure  should  be  de- 
veloped in  the  brake  cj-linder  by  this 
brake? 

A.  About  45  pounds,  as  indicated  by 
the  adjustment  of  the  reducing  valve  in 
the  pipe  between  the  main  reservoir  and 
straight  air  brake  valve. 


(if  train  pipe  pressure  is  necessary  to 
insure  the  brake  piston  moving  out  be- 
>(>nd  the  leakage  groove? 

(Con/inueti  on  page  jyi.) 


Miscellaneous.     1  Air   Brake.) 

78.  Where  are  leaks  in  the  train  pipe 
most  likely  to  occur? 

A. — First,  at  the  hose  couplings;  sec- 
end,  at  the  unions  in  the  train  pipe; 
third,  through  porous  hose;  and  fourth, 
at  the  e.xhaust  port  of  the  triple  valve. 

79.  What  is  the  leakage  groove  of 
the  brake  cylinder  for? 

A. — To  permit  pressure  going  to  the 
brake  cylinder  at  the  improper  time  to 
escape  to  the  atmosphere,  past  the 
brake  cylinder  piston,  instead  of  accu- 
mulating there  and  pushing  out  the 
brake  piston  and  applying  the  brake. 

80.  As  a  rule,  how  great  a  reduction 


Questions  Answered 


POWER       OF       B.\Li\NCED       COMPOUND       LOCO- 
MOTIVES. 

(76)  A.  B.  S.,  Chicago,  writes: 
I  am  one  of  a  small  band  of  railroad 
men  who  have  joined  together  for  the 
purpose  of  helping  each  other  to  learn 
things  that  intelligent  railroad  men 
ought  to  know.  We  have  been  discuss- 
ing your  Correspondence  School  Course, 
but  it  does  not  last  us  a   whole  month. 


take  Yi  of  the  boiler  pressure,  and  for 
the  low  pressure  cylinder  J4  of  the  boil- 
er pressure.  That  will  give  you  the 
tractive  power. 

WHY  THE  LIM'ER  r.\KT  OK  .\  CYLINDER  \VE.\RS 
F.\STEST. 

^77)  M.  A.,  Scranton,  Pa.,  writes: 
Has  any  explanation  ever  been  made 
of  why  the  upper  part  of  locomotive 
cylinders  wear  more  rapidly  than  the 
bottom,  which  naturally  should  wear 
faster,  since  it  has  to  carry  the  weight 
of  the  piston?  A. — We  have  heard  and 
read  a  great  many  finely  worked  out 
theories  about  the  thrust  from  the  main 
rod  putting  more  pressure  on  the  top 
than  on  the  bottom  of  the  cylinder,  but 
we  never  could  see  how  the  upper  act- 
ing thrust  passed  the  guides.  There  be- 
ing a  larger  mass  of  cast  iron  on  the 
top  than  on  the  bottom   of  the  cylinder 
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and  ive  take  up  other  subjects  between 
times.  Lately  we  were  trying  to  fig- 
ure out  the  power  of  a  balanced  com- 
pound locomotive,  but  we  are  not  cer- 
tain about  the  process.  We  have  con- 
sidered the  rule  in  your  book  for  figur- 
ing the  power  of  a  simple  engine,  but  it 
does  not  seem  to  come  out  right.  For 
an  engine  with  cylinders  17x28x32  ins., 
wc  first  squared  the  diameter  of  the  high 
pressure  cylinder,  multiplied  by  the 
stroke  and  by  85  per  cent,  of  boiler  pres- 
sure then  divided  by  76,  the  size  of  the 
driving  wheels.  The  low  pressure  cyl- 
inder power  we  figured  out  in  the  same 
way,  and  added  the  two  sums  together 
for  the  total  tractive  power.  The  total 
looks  too  high,  so  we  decided  to  refer 
to  you.  A.— The  method  of  calculating 
is  all  right  except  that  the  boiler  pres- 
sure is  too  high.  Instead  of  using  85 
per  cent,  of  the  boiler  pressure  for  the 
liigli    pressure    cylinder     you     ought     to 


that  part  is  probably  softer  than  the  bot- 
tom,  and  so   wears   more   rapidly. 

SE.\MLESS    FLUES. 

(78)  Purchasing  Agent,  Chicago, 
writes: 

A  man  who  has  locomotive  boiler 
flues  for  sale,  called  on  me  yesterday, 
and  he  gave  me  a  talk  about  "seamless 
tubes,"  as  he  called  them,  that  has  left 
me  confused.  I  have  decided  to  ask  you 
in  confidence  if  all  flues  are  seamless, 
as  this  man  insisted?  .\. — The  man  who 
asserts  that  all  flues  arc  seamless  is  try- 
ing to  deceive  some  one.  The  old  way 
of  making  a  flue  was  to  take  a  strip  of 
iron  about  the  length  required  for  the 
flue,  heat  it  in  a  furnace,  bevel  the  edges, 
then  weld  them.  That  was  a  lap  welded 
flue.  Another  way  was  to  make  the  weld 
without  thinning  the  edges,  when  it  was 
bolt  welded.  The  modern  way  of  mak- 
ing seamless  tubes  is  to  take  a  billet  of 
steel,  make  a  hole  in  it,  and  bv  succes- 
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sive  operations  draw  it  mil  iiiln  a  line. 
That  is  a  seamless  Hue  'I'lie  United 
States  Government  and  many  other 
boiler  makers  preclude  welded  flues  for 
c&fse,  which  induces  agents  for  the  in- 
ferior kinds  of  flues  to  lie  about  them 
r;id  say  they  are  seamless  when  they 
I'ave    been    welded. 

IIRAKE   FIVE. 

(79)   O.  J.  R.,  Worcester,  Ohio,  asks: 
Which    is   right,   train    pipe   or   brake 


pipe 


?      I    see    that   both    are    used,    but 


which  is  right?  A. — Air  brake  men 
generally  agree  that  "brake  pipe"  is 
proper  when  applied  to  that  pipe  part 
of  the  air  brake  system  which  connects 
the  engineers'  brake  valve  with  the 
brakes  of  the  train.  This  name  was  ap- 
plied by  Mr.  Westinghonse  to  his  lirst 
lorm  of  straight  air  brake,  and  was  e.K- 
tended  to  his  automatic  brake  Care- 
lessness, however,  im  the  pari  ni  air 
brake  men  has  permitted  the  inipniper 
use  of  "train  pipe'  when  speaking  of  this 
part. 

ADJUSTING  DUPLE.X  tiOVKKNOK. 

(80)  B.  R.  H.,  Utica,  N.  Y.,  writes: 
How  do  you  adjust  a  duplex  air  pump 
governor  with  the  improved  feed  valve 
attachment  brake  valve?  Which  gov- 
ernor do  you  screw  down  to  increase 
your  main  drum  pressure,  and  are  they 
supposed  to  be  placed  in  any  special  po- 
sition? If  so,  please  publish  in  the 
journal  how  I  would  adjust  the  same  to 
increase  my  pressure  in  either  way  tor 
train  line  or  main  drum  pressures  and 
it  governors  should  be  set  in  any  par- 
ticular w-ay.  .\dvise  in  the  journal  as  I 
have  had  some  peculiar  experience  witli 
same  which  I  will  write  and  explain 
after  reading  your  answer  on  same. 
A. — We  assume  that  the  case  is  one  of 
duplex  main  reservoir  control,  where 
the  high  pressure  or  no  pounds  main 
reservoir  governor  top  is  connected  di- 
rect to  the  main  reservoir  connection 
on  the  brake  valve,  and  the  other  gov- 
ernor top  set  for  85  pounds  is  connect- 
ed to  the  underside  of  the  brake  valve. 
The  low  pressure  head  limits  main  res- 
ervoir pressure  to  85  pounds  when  the 
brake  valve  handle  is  in  full  release  po- 
sition or  running  position.  However, 
when  the  handle  is  on  any  other  posi- 
tion than  these  two,  there  is  no  increase 
of  pressure  in  port  in  the  brake  valve 
to  which  the  low  pressure  head  is  con- 
nected, the  same  being  cut  oflf  and  out 
of  commission;  consequently,  this  low 
pressure  head  does  not  functionate,  and 
the  pump  w  11  not  stop  until  no  pounds 
in  the  main  reservoir  is  reached,  when 
the  high  pressure,  direct  connected,  gov- 
ernor head  is  brought  into  operation. 
Train  line  pressure  is  governed  by  ad- 
justment of  slide  valve  feed  valve  as 
usual. 

See  ilh'strntion  and  descrintion  of  this 
device  in   Mav  issue. 


Birth  of  Our  Railroad  System. 

l-.arly  in  the  year  we  enjoyed  the 
privilege  of  listening  to  an  address — 
•Sume  Lessons  of  Our  National  and  Rail- 
road History — delivered  by  Mr.  William 
C.  Brown,  vice-president  of  the  New 
York  Central,  before  the  Railroad 
Young  Men's  Christian  Association.  We 
were  struck  at  the  time  with  the  numer- 
ous valuable  and  interesting  points  made 
by  Mr.  Brown,  but  it  was  not  till  the  be- 
ginning of  July  that  we  succeeded  in  ob- 
taining a  copy  of  the  paper.  Here  are 
interesting  extracts: 

"I  desire  to  call  up  some  event  in  our 
natiiinal  life  and  railroad  development, 
interesting  and  singularly  similar  in  their 
development   and   results. 

The  ii.ai'>n  was  fifty  years  old  befo.-e 
the  construcliim  cif  ii^  first  railroad  was 
un('.ertaken. 

The  Declaration  of  Independence  was 
signed,  and  the  old  Liberty  bell  pealed 
nut  the  glad  tidings  to  the  people  of 
I'hiladelphia   and   to   the   world   on   July 


It  is  safe  to  say  that  no  other  man 
has  ever  participated  in  two  great  local 
events  so  momentous  in  importance,  so 
full  of  far  reaching,  tremendous  signifi- 
cance for  all  mankind,  not  in  our  country 
alone,  but  to  the  uttermost  parts  ni  the 
earth  and  to  the  end  of  time. 

The  first  was  the  birth  cry  of  a  new 
nation  "conceived  in  Liberty  and  dedi- 
.cated  to  the  proposition  that  all  men  are 
created  equal."  To  its  maintenance  was 
|)ledged  the  lives,  the  fortunes  and  the 
sacred  honor  of  the  immortal  band  of 
patriots  who  affixed  their  names  to  that 
sublime  declaration  of  principles  and  of 
the  colonies  they  represented,  and  in 
eight  years  of  as  heroic  struggle  as  his- 
tory records  that  pledge  was  gloriously 
and  triuinphantly  redeemed. 

Save,  and  except  the  birth  of  the 
Christ  child  in  Bethlehem's  manger,  no 
event  in  all  the  ages  has  ever  meant  so 
much  to  humanity.  It  changed  a  nation 
of  subjects  into  sovereigns,  and  lighted 
nil  this  western  continent  a  beacon  light 
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4.  1776.  A  half-century  later,  on  July 
4,  1826,  the  Hon.  Charles  Carroll,  of 
Carrollton,  at  that  time  the  last  surviv- 
ing signer  of  that  immortal  document 
which  marked  the  birth  of  this  nation, 
drove  the  first  spike  of  the  first  rail  of 
America's  first  railroad. 

Fifty  years  of  national  progress  and 
development  may  have  given  some  slight 
conception  of  the  sublimitj',  of  the  tre- 
mendous significance  and  importance  of 
the  event  in  which  he  had  acted  so  prom- 
inent a  part  a  half  century  before,  but 
certain  it  is  that  neither  Charles  Carroll 
■  ir  any  other  person  in  the  vast  con- 
course who  witnessed  the  laying  of  that 
first  bar  of  railroad  iron,  realized  that 
the  venerable  statesman  was  performing 
iiir  the  business  and  commercial  world, 
yea.  for  the  religious  and  the  educational 
world,  a  service  similar  in  importance, 
and  as  far  reaching  and  beneficent  in 
efltect.  as  when  he  with  fifty-four  other 
patriots  and  heroes  affixed  his  name  to 
the  grandest,  most  sublime  declaration 
of  principles  ever  conceived  by  the  brain 
i>r  penned  by  the  hand  of  man. 


of  liberty  which  has  been,  and  always 
will  be.  an  example  and  an  inspiration 
to  the  oppressed  of  every  nation  of  the 
earth.  In  confirmed  to  our  fathers,  to 
IIS,  and  to  our  children's  children  unto 
remotest  generations,  the  precious  heri- 
tage of  liberty  and  equality,  and  made 
simple  American  citizenship  a  priceless 
birthright. 

The  latter  event,  separated  from  the 
former  by  the  span  of  fifty  years,  made 
possible  the  marvelous  development  and 
progress  of  the  last  half  of  the  nine- 
teenth century — development  which  ex- 
ceeded that  of  any  previous  ten  centuriet 
in  the  history  of  the  world — and  which 
added  a  hundred  fold  to  the  value  of 
every  American  birthright. 

From  this  small  beginning,  within  the 
memory  of  many  living  to-day,  this  prog- 
ress, the  development  of  the  railroad  has 
been  the  story  of  the  onward,  upward, 
resistless  march  of  a  mighty  nation. 
The  church,  the  schoolhouse  and  the 
railroad  have  for  three-quarters  of  a 
century  formed  the  advance  guard  of 
settlement  and  civilization. 


368 


RAILWAY  AND  LOCOMOTIVE  ENGINEERING 


August,  1905. 


Pipe  Hand  Rail  Joint. 
A  handy  sort  of  joint  which  can  be 
used  in  making  pipe  hand  rails  for  stair- 
ways is  to  be  seen  at  the  front  door 
of  the  Wilmington  shops  of  the  Penn- 
sylvania Railroad.  It  can  be  made  of 
cast  iron  or  of  a  cheap  grade  of  brass, 
according  to  the  taste  and  fancy  of  the 
maker.     They  can  be  made  of  any  size 


may  run  and  are  also  available  for  use 
on  ornamental  pipe  line  fences  in  or 
about  shops  or  on  station  grounds. 
Some  such  arrangement  as  this  joint  is 
adaptable  as  a  standard  for  railway  or- 
namental fence  or  hand  rail  work. 

The  joint  is.  briefly,  a  socket,  threaded 
to  receive  the  end  of  a  length  of  pipe, 
with  a  hemisphere  attached.    The  combin- 


Fig   5  Fig.  4 

SKCTIONAL     VIEWS    OF     PIPE     HAND     RAIL    JOINT. 


and  the  proportions  of  the  parts  may 
be  arranged  as  desired  by  the  designer. 
The  series  of  outline  sketches  which 
we  give  show  the  general  arrangement 
of  the  hand  rail  pipe  joints  used  with 
ordinary  two-inch  pipe.  There  are  in  all 
four  patterns,  and  these,  in  combi- 
nation, will  make  stair  rail  joints  for  any 
kind  of  stairway,  broad  or  narrow, 
steep  or  easy.  These  joints  adapi  them- 
selves to  any  angle  at  which  the  stairs 


ation  is  made  by  putting  the  flats  of  two 
hemispheres  together  and  driving  a  rivet 
through  so  as  to  make  them  into  one 
ball.  The  use  of  these  joints  does  away 
with  pipe  fittings  and  the  bending  of  pipe 
ends.  All  the  pieces  of  pipe  are  cut  to 
proper  lengths,  a  few  threads  cut  on 
the  ends  of  each,  and  they  are  ready  for 
use.  The  combination  joint,  which  is 
strengthened  on  the  outside  by  a  rib 
in  each  case,  is  practically  capable  of  be- 


ing put  together  at  any  angle,  and  in 
tliis  way  gives  an  appearance  of  uni- 
formity which  odd  pipe  fittings  and  pipes 
bent  so  as  to  enter  right  angle  fittings 
cannot  have.  In  Fig.  5  the  various  com- 
binations are  shown,  the  numerals  used 
in  it  refer  to  the  figure  numbers  of  the 
sketches.  The  combination  hand  rail 
joints  are  easily  made,  they  can  be 
readily  used,  and,  in  a  word,  they  seem 
to  fill  the  bill  when  pipe  hand  railing 
has  to  be  put  up. 


Iron  and  Coal. 
Man's  consumption  of  iron — taken  ex- 
ternally— is  steadily  increasing.  It  has 
been  calculated  that  the  amount  re- 
quired for  each  man  in  the  first  cen- 
turies of  the  iron  age  was  much  less 
than  a  pound  per  year.  Not  everybody 
had  an  axe,  and  patricians  alone  carried 
shields.  Even  four  centuries  ago  the 
requisition  did  not  exceed  in  the  most 
civilized  countries  10  lbs.  a  head  a  year. 
It  appears  to  have  been  at  something 
like  that  rate  when  the  English  colonies 
were  founded  in  North  America.  At  the 
present  time  in  the  United  States  it  has 
reached  an  average  of  about  400  lbs. 
a  year  for  every  man,  women  and  child 
in  the  land,  and  the  demand  is  increas- 
ing with  great  rapidity.  It  seems  likely 
that  unless  the  alloys  begin  to  super- 
sede the  use  of  steel  in  some  machinery 
a  ton  a  year  of  steel  will  be  the  annual 
allowance  for  every  man.  The  output  of 
coal  has  increased  on  parallel  progres- 
sive lines.  In  *the  seventeenth  century 
the  annual  output  of  the  world  was  prob- 
ably only  100,000  tons,  or  perhaps  a 
pound  a  head  for  Europeans.  At  the 
present  time  the  total  production  of 
Europe  and  North  America  amounts  to 
an  average  of  at  least  two  tons  per  unit 
■of  the  population,  and  this  consumption 
is  also   increasing. — Scottish- American. 


Considerable  interest  is  being  mani- 
fested among  railroad  men  in  the  meth- 
ods of  heating  and  ventilation  in  round- 
houses. Steam  pipes  still  exist  in  cer- 
tain quarters,  but  the  danger  from  break- 
ages renders  their  use  undesirable.  Ihe 
B.  F.  Sturtevant  Co.,  of  Boston,  has 
perfected  an  improved  method  of  cir- 
culating hot  air  by  a  fan  so  placed  in 
connection  with  a  mass  of  heating  sur- 
f.nce  that  the  air  may  be  forced  through 
ducts  to  all  of  the  pits  and  thereby  fa- 
cilitate the  me't'r.g  of  the  snow  and  ice, 
and  rapidly  d'  ■  •  running  gear.  Among 
recently  cons  ;  acted  roundhouses  so 
equipped  are  those  of  the  Canadian  Pa- 
cific Railway  Company. 


New  buildings  are  being  erected  by 
the  Rome  Locomotive  Works  which 
will  be  furnished  with  new  and  modern 
equipment.  A  great  increase  in  the 
working  force   is   expected. 
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Westinghouse  Compound  Air  Pump. 

This,  as  its  name  implies,  is  a  com- 
pound pump,  tliere  being  two  stages  of 
air  compression  from  the  time  air  is 
taken  into  the  pump  until  delivered  to 
the  main  reservoir.  By  referring  to  the 
accompanying  illustration  it  will  be 
seen  that  the  pump  consists  of  three 
cylinders  placed  in  vertical  tandem,  the 
two  lower  ones  being  joined  by  a  thin 
center  piece  122,  constituting  the  air 
end  of  the  pump,  and  these  are  con- 
nected by  a  center  piece  62  to  the  steam 
■cylinder. 

The  upper  and  lower  air  cylinders  are 
of  the  same  diameter,  11  ins.  with  a 
l2-in.  stroke,  each  having  a  piston  66 
and  119  respectively,  connected  to  the 
piston  rod  65,  which  is  actuated  by  the 
steam  piston.  These  two  air  pistons 
are  further  connected  by  a  drum,  of 
smaller  diameter  than  the  inside  diam- 
eter of  the  air  cylinders,  in  such  a  man- 
ner that  the  two  pistons  and  drum  form 
a  sort  of  spool.  The  center  piece  122 
fits  closely  about  the  spool  body  and 
has  packing  rings  124  and  125  to  prevent 
the  passage  of  air  from  one  cylinder  to 
the  other,  past  the  trunk  of  the  drum, 
or  spool. 

On  the  down  stroke,  air  is  drawn 
through  the  upper  air  inlet  on  the  left- 
hand  side  of  the  cylinder.  It  passes 
through  the  air  inlet  106,  passage  m, 
receiving  valve  86,  and  passage  mi,  to 
the  lower  pressure  volume  above  the 
piston  66.  When  the  piston  rea;hes 
the  lower  limit  of  its  stroke  and  moves 
up,  this  air  is  compressed  until  the  up- 
per discharge  valve  86,  on  the  upper 
right-hand  side  of  the  cylinder,  is 
raised,  then  the  air  is  forced  through 
port  ri,  discharge  valve  86,  passage  gz, 
receiving  valve  86  and  port  ms  to  the 
annular  cavity  between  the  drum  por- 
tion of  piston  66  and  cylinder  63.  Since 
this  volume  is  much  smaller  than  the 
low  pressure  volume,  the  air  is  being 
compressed  through  this  passage  from 
the  low  pressure  to  the  high  pressure 
volume,  until  the  piston  reaches  the  up- 
per limit  of  its  stroke,  the  air  in  the  low 
pressure  clearances,  pas-ages  and  high 
pressure  volume,  has  reached  the  in- 
termediate pressure  of  approximately 
40  pounds. 

During  the  down  stroke  this  interme- 
diate pressure  air  is  being  compressed 
until  it  raises  the  final  discharge  valve 
86,  when  it  passes  through  port  r2  and 
the    discharge    valve    to    the    "air    dis- 


charge" orifice  in  the  center  piece  122, 
thence  to  the  main  reservoir. 

This  same  operation  occurs  in  the 
lower  cylinder  when  the  piston  goes  in 
the  opposite  direction  from  that  just 
described,  and  as  corresponding  pas- 
sages are  designated  by  the  same  letter 
the  operation  can  be  readily   followed. 


York  systems,  bound  in  one  book,  and 
consisting  of  nearly  400  pages,  2,000 
quest-ons  and  answers,  and  200  new, 
beautiful  illustrations,  prepared  special- 
ly for  this  purpose,  is  meeting  with  a 
cordial  reception  and  bids  fair  to  outdo 
all  previous  air  brake  books.  It  is 
equally  good  for  the  beginner  and  the 
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WESTINGHOUSE     COMPOUND    AIR     PUMl'. 


This  compound  pump  is  equal  to  the 
ii-in.  pump  in  air  compression  capacity, 
and  has  a  steam  consumption  of  an  8- 
in.  steam  cylinder.  By  compounding 
the  air  end,  a  much  smaller  steam  cyl- 
inder can  be  used  to  operate  the  pump, 
thus  causing  a  marked  economy  in 
steam  consumption. 


advanced  student.  You  should  have  a 
copy  for  examinations.  Price,  prepaid, 
leather,  $2.00;  paper,  $1.50. 


New  Air  Brake  Association  Questions 
and  Answers. 
This  new,  up-to-date,  complete  treat- 
ise on  both  the  Westinghouse  and  New 


Air  Brake  Association  Proceedings  for 
1905. 
The  Proceedings  of  the  Twelfth  An- 
nual Convention  of  the  Air  Brake  As- 
sociation, held  in  New  Orleans,  April 
II,  12,  13  is  now  ready  for  sale.  Keep 
your  air  brake  files  complete,  and  don't 
wait  until  the  edition  is  exhausted  to 
order  your  copy.     For  sale  at  this  of- 
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fice.      Price,   kather,   $1.00; 
cents. 


paper,     75 


"World's  Fair  Engine"  Arrangement  of 
Air  Pumps. 

Am  sending  you  a  view  of  our 
"World's  Fair  Engine."  sliowing  how 
we  use  some  of  our  smaller  pumps  in 
switching  service,  the  engine  being 
equipped  similar  with  air  pumps  to  the 
big  matriculated  Baltimore  &  Ohio  en- 
gine at  the  St.  Louis  World's  Fair. 
C.  A.  Barnett, 

"Frisco  Line." 

MuHct,  Alo. 


this  engine  has  Corliss  valve  gear  or  a 
similar  gear  having  separate  admission 
and  exhaust  valves. 

In  the  first  diagram,  or  the  one  rep- 
resenting the  back  stroke,  I  note  that 
admission  remains  at  initial  pressure 
for   about    one-quarter   of     stroke     and 


Apparently  the  uduli^^ll•u  valve  is 
leaking  at  all  times,  the  e.^haust  open- 
ing being  large  and  free  enough  to  ac- 
commodate cylinder  volume  and  this 
leak  combined.  .At  the  closing  of  ex- 
haust the  blow-  from  admission  valve 
increases    cyliuder    pressure      from      an 


Devices   for   Air   Brake    Repair   Room. 

No.  I  shows  rack  for  testing  both 
New  York  and  Westinghouse  engineers' 
valves,  also  all  styles  of  pump  govern- 
ors, all  pipe  connections  are  under  the 
bench  and  reservoirs  and  pipe  equal  to 
a  six-car  train. 

No.  2  shows  our  gauge  tester  ar- 
ranged in  a  dustproof  closet  and  so  ar- 
ranged that  the  bench  on  which  tester  is 
mounted  can  be  drawn  in  and  out.  On 
top  of  this  bench  you  will  note  three 
books  which  contain  clippings  from  the 
Locomotive  Engineering  since  before  a 
regular  air  brake  department  \va.  es- 
tablished up  to  the  present  date.  Three 
of  the  best  air  brake  bcoks  in  the 
United  States. 


"WORLD'S     FAIR"     ENGINE    AND     PUMP     AKRANGKMENT. 


Those   Air   Compressor    Diagrams. 
Editor: 

Complying  with  your  request  in  the 
May  issue  of  Raii.w.ay  .and  LnroMOTivE 


then  raises  slightly,  this  increase  in  cyl- 
inder pressure  being  due  to  gradually 
increasing  load  caused  by  the  compres- 
sing of  the  air  in  air  cylinder  and  a 
consequent  slight  decrease  in  piston 
speed.  There  is  practically  no  expan- 
sion at  all,  the  cut-off  and  release  being 
almost  simultaneous.  The  rapid  re- 
lease denotes  a  very  large  exhaust  open- 


DEVICES     FOR     AIR    BRAKE    REPAIR     ROOM. 

Engineering     regarding     j-our     readers  ing,  which   opening  continues  only   for 

submitting    criticisms    and    interpreta-  about    l5^    ins.    of     the     piston     stroke 

tions  of  steam  cylinder  of  air  compres-  and   then  very   nearly   closes,   in   which 

sor  diagrams,  would  submit  my  guess  position     it     remains,     always     blowing 

as    follows:      Am    of    the    opinion    that  slightly. 


amount  slightly  above  atmospheric 
pressure  to  about  35  lbs.  at  end  of 
stroke.  The  blow  in  e.xhaust  valve  is 
ample  to  take  care  of  this  constant  cyl- 
inder pressure,  hence  does  not  increase 
compression.  The  abruptness  of  com- 
pression line  would  indicate  a  slightly 
increased  opening  of  admission  valve, 
which  slight  opening  continues  to  end 
of  stroke,  then  opening  fully. 

I  attribute  the  peculiar  shaped  pro- 
jection prior  to  admission  to  the  slow 
speed  of  piston  at  this  point  and  to 
cylinder  clearance.  To  improve  the 
steam  distribution  in  the  cylinder, 
would  increase  air  discharge  valve 
cipenings,  reseat  or  reset  steam  and  ex- 
haust valves,  continue  admission  full 
stroke  and  to  do  away  with  peculiar 
projection  at  admission  point  would 
slightly  delay  admission. 

In  the  second  card  the  steam  action 
and  causes  are  practically  the  same, 
only  that  compression  is  too  early  and 
increasing  load  greater  in  forward 
stroke  and  cut-off  and  release  are  ear- 
lier in  back  stroke. 

It  would  seem  that  there  would  be  a 
viry  trying  strain  on  crank  shaft  and 
its  bearings,  inasmuch  as  during  a  space 
of  about  34  in.  in  stroke  the  opposite 
engine  must  perform  all  the  work  and 
the  back  pressure  of  the  partially  com- 
pressed air  would  serve  to  give  a  back- 
ward kick  to  piston  relieved  of  nearly 
all   steam  pressure.         E.  O.   Palmer, 

Blooiiiiiigloii,  111. 
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Some  Practical  Observations. 
When  taking  charge  of  a  locomotive 
the  engineer  and  fireman  arc  instructed 
to  start  the  pump  slowly  with  drip 
cocks  open  to  carry  off  condensation, 
and  to  run  the  pump  slow  till  the  pres- 
sure is  at  least  twenty  i)ounds  in  t!ie 
main  reservoir.  This  is  to  prevent  dam- 
age to  heads,  piston  rods  and  reversing 
stem,  by  piston  being  thrust  up  and 
down  in  cylinders  before  there  is  any 
pressure  to  cushion  it,  and  while  the 
pump  is  running  slow,  to  oil  the  air  end, 
by  putting  a  small  quantity  of  valve 
oil  in  the  oil  cup,  and  open  cup  on 
downward  stroke.  The  air  being  drawn 
in  on  this  stroke  will  take  in  the  oil 
and  spray  it  around  the  walls  of  the 
c-linder.  If  the  nil  is  put  in  when  the 
pump  is  at  rest,  it  runs  down  <'uc  side 
of  the  cylinder  and  lies  on  the  piston 
until  the  pump  is  started,  and  is  then 
carried  to  the  top  discharge  valve,  sat- 
urating it  with  oil,  leaving  part  of  the 
cylinder  dry,  and  after  a  time  we  find 
that  the  dust  which  we  pump  in  with 
the  air  accumulates  on  the  discharRi 
valve  and  its  seat,  and,  when  we  wi^li 
to  repeat  the  oiling,  that,  if  there  i^ 
any  oressure  in  the  reservoir,  it  will 
flow  back  and  we  cannot  get  oil  intM 
the  pump  until  we  drain  the  main  rescr 
voir.  We  also  find  that  too  much  oil  in 
the  air  cylinder  leads  to  pump  heating, 
because  it  clogs  the  discharge  valve, 
and  the  main  reservoir  pressure  spoils 
the  upward  stroke  of  the  pump  by  fill- 
ing the  cylinder  from  the  main  reser- 
voir instead  of  taking  it  in  from  the 
atmosphere.  When  testing  brakes  at 
terminals,  it  is  good  practice  to  always 
release  in  running  position,  as  the  in- 
spector will  have  an  opportunity  of 
finding  any  brakes  that  are  hard  to  re- 
lease, due  to  dirty  triples,  leaky  or  bad 
fitting  rings,  and  the  brakes  that  can 
be  released  in  this  position  at  a  ter- 
minal will  readily  release  in  full  release 
position  when  on  the  road.  We  find  a 
large  proportion  of  our  defective  brakes 
in  this  way,  and  we  are  of  the  opinion 
that  since  we  adopted  this  method  we 
have  reduced  the  number  of  slid  flat 
wheels  on  our  cars.  In  the  winter  sea- 
son we  experience  a  great  deal  of 
trouble  with  leaky  hose  gaskets.  The 
hose  seems  to  freeze  and  refuse  to 
bend,  losing  all  their  elasticitv,  and  the 
only  relief  they  have  when  drawn  out 
or  compressed  is  a  "hinge-working"  as 
the  gasket  joints,  which  causes  them  to 
leak  and  give  no  end  of  trouble.  This 
is  the  season  of  the  year  when  the  '^■a- 
tience  of  the  engineer  and  the  capacity 
of  the  pump  are  tried  severely, — Ex- 
tracts from  a  paper  read  before  the  Can- 
adian Railway  Club  by  IV.  S.  Blyth,  Trav. 
Engr,   Canadian  Pacific  Ry. 


Increased    Dividends. 

Il  is  si al I'll  (in  reliable  authority  that 
tlie  annual  rep(jrt  of  the  American  Lo- 
comotive Company  will  show  approxi- 
mately $1,500,000  charged  off,  after  the 
payment  of  the  preferred  stock  dividend, 
for  extraordinary  imrirovements.  The 
dividend  on  the  common  slock  is  8  per 
cent. 


(Contintiid from  page  jf>6.) 
A. — On  a  train  of  a  few  cars,  about 
5  to  7  pounds  is  sufficient;  but  on  a  long 
train  lo  or  I2  pounds  will  be  required. 
This  depends  also  upon  the  condition 
of  the  triple  valves  and  the  condition  of 
the  equalizing  p-ston  in  the  brake  valve. 
8i.  Should  the  brakes  be  tested  be- 
fore leaving  the  terminal? 

A, —  Yes,  first  by  the  yard  testing 
plant  to  determine  the  proper  piston 
travel  and  condition  of  tlie  brakes,  and 
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second  by  the  engineer  after  couplmg 
up  to  be  sure  that  all  angle  cocks  are 
open  and  that  the  brakes  are  operative. 

82.  What  is  the  proper  brake  cylinder 
piston    travel    on    freight    cars? 

A. — From  5  to  7  inches  is  the  accept- 
ed standard  travel. 

8j.  Ifow  is  the  slack  taken  up  on  a 
tender? 

A. — With  a  brake  of  the  equalized 
type,  a  dead  lever  is  supplied  for  taking 
up  the  slack.  On  other  types,  the  slack 
may  be  taken  up  at  points  wdiere  holes 
are  provided  for  connecting  rods  in  the 
brake  rigging.  Some  r-ggings  are  sup- 
plied with  turn  buckles  for  this  pur- 
pose, but  the  practice  is  not  considered 
the  best  for  tenders. 

84.  If  a  brake  is  stuck  and  cannot  be 
released  from  the  engine,  how  would 
you  proceed  to  release  it? 

A. — Open  the  "bleeder"  cock  quickly 
and    close    it    qiickly.    thus    making    a 


sudden  reduct  on  in  the  auxiliary  res- 
ervoir pressure  which  will  allow  the 
greater  train  pipe  pressure  to  shift  the 
trijjlc  from  application  position  to  re- 
lease  position. 

85.  What  is  the  proper  piston  travel 
for  passenger  cars? 

.'\. — About  6  inches  standing  travel. 

86.  If,  when  testing  brakes,  it  is  found 
that  one  will  not  apply,  what  might  be 
the  cause? 

A. — The  brake  migiil  be  cut  out  by 
the  cock  in  the  cross  over  pipe,  the 
auxiliary  reservoir  might  not  be  charg- 
ed, or  the  triple  valve  piston  and  slide 
valve  might  be  so  corroded  that  they 
will  not  move  in  response  to  an  ordi- 
nary train  pipe  reduction. 

87.  Can  a  brake  be  operated  if  the  re- 
tain-ng  valve   is  broken  off? 

.\, —  Yes,  the  retaining  valve  is  oper- 
ated only  to  hold  pressure  in  the  brake 
cylinder  lo  prevent  a  full  release  of  the 
brake,  and  has  nothing  to  do  with  the 
.ipplication  of  the  brake. 

88.  With  a  70  pounds  train  pipe  and 
.'iixiliary  reservoir  pressure,  how  much 
of  a  reduction  will  be  required  to  apply 
the  brakes  fully? 

A. — About  20  pounds,  providing  the 
ailjustment  of  piston  travel  is  as  it 
-hcnild  be. 

8g.  Has  the  piston  travel  anything  to 
do  with  the  pressure  obtained  in  the 
brake  cylinder? 

A. — Yes,  the  longer  the  piston  travel 
the  greater  will  be  the  capacity  ot  the 
cylinder  for  consuming  the  auxiliary 
reservoir  pressure  sent  to  the  cylinder, 
and  consequently  the  lower  will  be  the 
brake  cylinder  pressure.  The  shorter 
the  piston  travel,  the  less  will  be  the 
volume  in  the  cylinder  into  which  the 
auxiliary  reservoir  pressure  must  go,  and 
the  higher  will  be  the  brake  cylinder 
pressure. 

90.  With  all  things  uniform,  what  is 
the  highest  pressure  that  can  be  ob- 
tained in  full  service  application? 

A. — About  so  pounds,  with  the  piston 
travel  adjusted  at  about  7  inches  traveL 
Emergency  application?  .\. — About  60 
pounds  with  a  7-inch  piston  travel 

91.  Is  a  greater  initial  reduction  re- 
quired with  a  50-car  train  than  v.ith  a 
lo-car  train? 

A. — Yes,  if  a  service  application  be 
made,  for  the  train  line  pressure  may 
leak  past  a  poor  fitting  ring  in  the 
equalizing  piston  of  the  brake  valve 
and  onto  the  top  side,  thus  causing  the 
piston  to  descend  and  close  off  the  es- 
cape of  train  line  pressure  before  the 
full  reduction  has  been  maae.  If  the 
train  be  short,  the  leakage  upward  past 
the  piston  ring  into  chamber  D  will  be 
less  than  it  will  be  with  a  longer  pipe, 
which  has  a  greater  volume  and  a  bet- 
ter chance  for  leakage. 

(  To  be  continued  ) 
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Baldwin's  New  South  Wales  Ten- 
Wheeler. 
The  Government  of  New  South  Wales, 
Australia,  have  recently  placed  several 
orders  for  locomotives  in  the  hands  of 
the  Baldwin  Locomotive  Company,  and 
the  accompanying  illustration  shows  one 
of  these  engines,  No.  691,  which  has 
just  been  completed.  As  will  be  seen, 
the  wheels  are  of  the  4-6-0  type,  and  the 
engine  has  the  appearance  of  being  ad- 
mirably balanced,  simple  and  elegant  in 
design.  The  weight  on  the  driving 
wheels  is  81,000  lbs.,  while  the  total 
weight  of  the  engine  is  127.600  lbs.  The 
engine  is  finely  adapted  for  the  Inter- 
colonial goods  service  for  which  it  is 
intended.    The  boiler  is  of  Belpaire  steel 


with  the  elements  of  simplicity  and  dura- 
bility in  a  marked  degree. 


Rapid  Wear  of  Rails. 

In  various  railroad  yards  and  other 
places  where  wheel  traffic  is  enormous 
there  have  been  excellent  opportunities 
for  testing  the  durability  of  various 
grades  of  steel  rails,  but  the  Boston 
Elevated  Railroad  has  given  opportunity 
for  the  most  exacting  tests,  and  some 
parts  of  the  New  York  Subway  are  like- 
ly to  prove  very  destructive   to  rails. 

On  the  sharpest  curve  of  the  Boston 
Elevated  the  wear  of  the  rails  is  so 
great  that  they  have  to  be  renewed  every 
forty-four  days,  wearing  down  in  this 
short  period  from  0.60  to  077  in.     The 


More  Wood  jurners  Retired. 
The  South  Londonderry  branch  of  the 
Central  Vermont,  one  of  the  few  nar- 
row gauge  lines  in  New  England,  has 
had  the  track  changed  to  standard 
gauge.  With  this  change  the  last  of 
the  old-fashioned  wood  burning  loco- 
motives in  New  England  bade  good-by 
to  the  public  when  they  made  their 
final  trips  on  July  I,  as  coal  burners  only 
will  be  used  on  the  new  rails.  The  for- 
mer were  the  only  connecting  link  be- 
tween the  original  and  modern  methods 
of  railroading,  and  the  travelers 
through  Brattleboro  and  on  the  South 
Londonderry  line,  who  looked  with 
curiosity  on  the  reminders  of  the  for- 
mer generation  of  transit  by  steam  pow- 


BALDWIN'S   NEW    SOUTH    WALES   TEN-WHEELER. 


tjrpe,  with  a  diameter  of  58  ins.,  the 
thickness  of  the  sheets,  17/32,  are  well 
calculated  to  last  for  many  years  as  a 
working  pressure  of  160  lbs.  The  fire 
box  IS  of  copper,  length  95  ins.,  width. 
42  ins.,  depth  at  back  S7'A  ins.,  sloping 
down  to  76J4  ins.  at  the  front.  The  cop- 
per sheets  are  Vi  in.  in  thickness.  The 
tubes  are  also  of  copper  of  the  wire 
gauge  thickness  of  Nos.  10  and  12.  The 
number  of  fiues  are  252,  their  diameter 
being  1%  ins.,  the  length  of  body  of 
boiler  being  14  ft. 

The  driving  wheels  are  60  ins.  in  di- 
ameter, truck  wheels  39  ins.  in  diameter. 
The  total  wheel  base  is  25  ft.  9  ins.  The 
tank  is  extra  large,  having  a  capacity  of 
3,650  Imperial  gallons.  The  cab  re- 
sembles more  nearly  the  limited  Brit- 
ish type  than  that  of  the  more  commo- 
dious American  type,  but  the  engine  as  a 
whole   is   a   model   of  beauty   in   design. 


inconvenience  caused  by  such  frequent 
renewals  led  to  experiments  with  nickel 
steel.  These  rails  only  wore  0.53  of  an 
inch  in  204  days.  A  manganese  steel 
rail  now  being  tested  is  giving  even  bet- 
ter results,  and  will  probably  eventually 
replace  the  nickel  steel  rail.  The  rapid 
wear  on  sharp  curves  is  apparently  due 
to  slipping  of  the  wheels.  The  rigid 
axle  prevents  any  differential  action,  such 
as  is  allowed  for  by  the  equalizing  gear 
in  automobiles,  so  that  on  curves 
either  the  inner  wheel  must  slip  back- 
ward or  the  outer  one  forward.  Judging 
from  the  appearance  of  the  rails,  it  is 
the  outer  wheel  which  does  the  more 
slipping. 


er,    will    surely    miss     the     unique     ma- 
chines. 


Pick  out  some  of  the  best  of  your  cir- 
cumstances, and  consider  how  eagerly 
you  would  wish  for  them  were  they  not 
in  your  possession. 


The  Westinghouse  Airbrake  Company 
has  received  an  order  from  the  Missouri 
Pacific  Railroad  Company  to  equip  5,000 
cars  with  air  brakes.  The  shops  of  the 
company  are  rushed  with  orders  for  rail- 
road safety  appliances.  Since  the  first 
of  the  year  the  company  has  received 
orders  for  the  friction  draft  gear  for 
these  equipments  of  150,000  cars  from 
nearly  all  the  larger  railroads  of  the 
country. 


The  American  Steel  Foundries  have 
received  an  order  from  the  Great  North- 
ern Railroad  Company  for  i.ooo  truck 
bolsters  to  be  applied  to  box  cars  which 
are  to  be  built  at  the  Pressed  Steel 
Car  Company's  Works,  McKees  Rocks. 
Pa. 
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Big  Turbine  Steamers. 

The  Cunard  Steamship  Company  are 
slow  but  sure,  and  the  managers  have 
determined  to  attempt  regaining  the  for- 
mer glory  of  having  the  fastest  trans- 
atlantic vessels  afloat.  To  bring  about 
this  result  they  are  having  two  vessels 
built,  one  on  the  Clyde,  and  the  other 
on  the  Tyne,  that  are  expected  to  steam 
25  knots,  or  28.75  miles  an  hour. 

The  vessels  will  have  four  smoke 
stacks.  As  these  ocean  grayhounds  are 
to  serve  as  armed  cruisers,  each  ship 
is  to  carry  on  the  main  deck  several 
4.7  guns.  They  will  be  800  feet  in 
length,  and  will  have  a  gross  tonnage 
of  about  30,000  tons.  The  turbine  en- 
gines are  to  drive  four  propellers,  each 
fitted  with  a  screw;  they  will  thus  be 
the  first  vessels  to  be  propelled  by  quad- 
ruple screws.  The  total  indicated  horse 
power  of  the  engines  will  be  70,000.  The 
engine  and  boiler  spaces  are  to  be  pro- 
tected (in  accordance  with  Admiralty  re- 
quirements) by  six-foot  bunkers  on 
either  side,  and  these  sections  will,  when 
emptied  of  their  coal,  be  filled  with  sea 
water  and  serve  in  much  the 
same  way  as  armor  plating. 
The  steamers  are  also  to  be 
fitted  with  long  distance  wire- 
less   telegraphy    appliances. 


A   Pipe  Bridge. 

The  following  illustration  shows  an 
interesting  piece  of  work  recently  com- 
pleted by  Edward  Kendall  &  Son,  Cam- 
bridge, Mass.  This  pipe  arch,  which  also 
serves  the  purpose  of  a  bridge,  is  the 
property  of  the  Massachusetts  Metro- 
politan Water  Works,  and  spans  the 
Sudbury  river  at  Cambridge.  It  is  80  ft. 
long,  7  ft.  6  ins.  in  diameter,  is  made  of 
plate  %  in.  thick  and  has  a  rise  of  S  ft. 
6  ins.  above  horizontal. 

On  account  of  the  tremendous  pressure 
it  was  necessary  to  back  the  abutments 
shown  with  4  ft.  of  concrete,  in  which 
heavy  angle  iron  rings  are  riveted  on 
the  pipe.  Each  one  of  the  sections  shown 
weighs  about  eight  tons,  and  in  order  to 
protect  them  from  moisture  were  dipped 
in  an  asphalt  bath,  for  which  a  spiral 
tank,  9  ft.  in  diameter  and  45  ft.  high, 
containing  a  hollow  core  6  ft.  in  diam- 
eter, was  constructed.  A  traveling  crane 
was  used  to  drop  the  sections  into  this 
tank,  which  contained  asphaltum  heated 
by  means  of  petroleum  gas  to  500  de- 
cree';  Fahrenheit.    Twenty   minutes   was 


Envy  of  Wealth. 

In  an  address  made  to  the 
National  Educational  Associa- 
tion, President  Roosevelt, 
among  other  sensible  things, 
said: 

"Venomous  envy  of  wealth 
is  simply  another  form  of  the 
spirit  which  in  one  of  its  mani- 
festations takes  the  shape  of  cring- 
ing servility  toward  wealth,  and  in 
another  the  shape  of  brutal  arrogance  on 
the  part  of  certain  men  of  wealth.  Each 
one  of  these  states  of  mind,  whether  it 
be  hatred,  servility  or  arrogance,  is  in 
reality  closely  akin  to  the  other  two; 
for  each  of  them  springs  from  a  fantas- 
tically twisted  and  exaggerated  idea  of 
the  importance  of  wealth  as  compared 
to  other  things.  The  clamor  of  the 
demagogue  against  wealth,  the  snob- 
bery of  the  social  columns  of  the  news- 
papers which  deal  with  the  doings  of 
the  wealthy,  and  the  misconduct  of 
those  men  of  wealth  who  act  with  brutal 
disregard  of  the  rights  of  others,  seem 
superficially  to  have  no  fundamental  re- 
lation: yet  in  reality  they  spring  from 
shortcomings  which  are  fundamentally 
the  same;  .ind  one  of  these  shortcomings 
is  the  failure  to  have  proper  ideals." 


mt^^^ii'  -^ 


Thi  re  is  but  one  man  in  th"  world 
with  v'^'om  you  are  to  have  perpetual 
Cf  ntent  on  and  be  always  st.-'V'ng  to 
exceed  him,  and  that  is  yourself. 


A     FIFE     BRIDGE. 

necessary  to  coat  the  pipe,  after  which  it 
was  taken  out  and  allowed  to  cool  and 
harden.  So  well  was  this  pipe  construct- 
ed that  no  leaks  of  any  consequence  were 
noticed,  when  it  was  filled  and  light  calk- 
ing only  was  necessary. 

We  are  indebted  to  Joseph  J.  Ryerson 
&  Son,  Chicago,  for  the  cut  and  descrip- 
tion.   

New  Jersey  Had  the  First  Railroad 
Charter  in  the  World. 
One  of  the  first  railroads  built  in  the 
United  States  was  in  the  State  of  New 
Jersey,  yet  the  people  very  rarely  boast 
of  the  work  their  sires  performed  to 
start  the  wheels  of  progress.  What 
they  accomplished  was  important,  but 
an  earlier  attempt  in  the  same  State  to 
inaugurate  the  work  of  railroad  build- 
ing deserves  much  more  attention  than 
it  has  received.  When  William  Hedley, 
the  first  man  to  build  a  practical  loco- 
motive, was  wrestling  to  make  his 
"Puffing  Billy"  haul  coal  cars  more 
cheaply  than  horses,  and  when  George 
Stephenson  was  trj-ing  to  make  his  first 
engine  turn  the  wheels  in  the  direction 


wanted,  the  people  of  New  Jersey  passed 
an  act  providing  for  the  first  railroad 
ever  chartered  to  do  a  general  trans- 
portation business.  The  story  as  told  in 
Francis  Bagley  Lee's  History  of  New 
Jersey  is  as  follows: 

"The  Legislature  of  New  Jersey,  up- 
on the  6th  day  of  February,  1P15,  passed 
an  act  creating  a  company  'to  erect  a 
railroad  from  the  river  Delaware,  near 
Trenton,  to  the  river  Raritan,  at  or  near 
New  Brunswick,'  and  gave  to  the  world 
what  was  probably  the  fir«t  railroad 
charter  ever  g -anted  within  the  limits 
of  the  United  States. 

The  personal  influence  that  lay  be- 
hind the  measure  was  that  of  John 
Stevens,  whose  experiments  with  steam 
navigation  on  the  Hudson  gave  him  not 
only  technical  skill,  but  a  wide  and  com- 
prehensive grasp  of  the  possibilities  of 
any   form   of  rapid   transit. 

The  charter  itself,  as  the  basis  of  sub- 
sequent railroad  legislation  of  a  special 
character,  possesses  a  permanent  inter- 
est. In  form  the  charter  is  evolutionary, 
bearing  many  of  the  characteristics  of 
contemporaneous  acts,  similar 
in  form,  and  from  which  turn- 
pike companies  derived  their 
powers.  Thus  at  the  very  out- 
set a  commission  was  created, 
authorized  to  receive  subscrip- 
tions. For  the  construction  of 
the  railroad,  'not  more  than 
four  rods  wide,'  the  three 
commissioners,  James  Ewing, 
Pearson  Hunt  and  Abner 
Reeder,  were  required  to  give 
security  to  the  governor  to  in- 
sure to  the  treasurer  of  the 
company  the  payment  of  all 
subscriptions  received  by  thera. 
The  subscriptions  were  limited  to  five 
thousand  shares  at  one  hundred  dollars 
per  share,  five  dollars  to  be  paid  in  at 
time  of  subscribing.  As  soon  as  two 
thousand  shares  were  subscribed  the 
commissioners,  or  a  majority  of  them, 
were  directed  to  call  a  meeting  of  the 
subscribers  to  choose  a  president  and 
eight  directors,  'five  of  whom  shall  con- 
stitute a  board  and  a  treasurer.'  This 
temporary  organization  was  to  give  place 
on  the  first  Wednesday  in  November 
then  next  ensuing  to  a  stockholders' 
election,  which  should  afterward  be  held 
each  and  every  year.  'The  said  presi- 
dent and  directors  so  to  be  chosen  shall 
be  called  the  New  Jersey  Railroad  Com- 
pany.' says  the  act.  with  all  corporate 
powers  to  be  in  full  force  and  effect  for 
fifty  years. 

In  case  the  corporation  did  not  carry 
into  effect  the  objects  of  its  charter  with- 
in ten  years,  or  allowed  its  works  to  go 
to  decay  for  two  years,  then  the  charter 
became  null  and  void. 

.■Ml  elections  were  required  to  be  by 
ballot,  in  person  or  by  proxy,  at  the 
rate  of  one  vote  for  every  share  not  ex- 
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cceding  twenty,  and  one  vote  tor  every 
five  sliarcs  between  twenty  and  fifty,  and 
one  vote  for  every  ten  shares  above  fifty. 
Temporary  vacancies  in  the  board  of  di- 
rectors were  to  be  filled  by  the  re- 
mainder of  the  board.  The  president  and 
directors  were  empowered  to  fix  the 
time  and  place  of  meeting,  appoint  nec- 
essary agents  and  servants,  make  by- 
laws and  ordinances  and  fill  vacancies 
of  an  official  nature. 

To  lay   out   the   road   the    Legislature 
fell   back   upon   the   expedient   of   a    fur- 
ther    commission     consisting     of     John 
Rutherford.     Mahlon      Dickerson      and 
Richard  Allison,  who  in  the  discharge  of 
their  duty  were  to  have  'due  regard  to 
the  situation  and  nature  of  the   ground 
and    the    buildings    thereon,    the    public 
convenience    and    the     interest     of     the 
stockholders  and  so  as  to  do   the  least 
damage  to  private  property.'     The  road 
could  not  be  laid  out  through  any  bury- 
ing  ground,    place    of    public     worship, 
dwelling  house    nor   outbuilding   of   the 
value   of  three   hundred   dollars   without 
the  owner's  consent.     The  commission- 
ers  were    required   to    file   their    report, 
survcv  map  and  plot  in  the  office  of  the 
Secretary  of  State  of  New  Jersey.     The 
commissioners     and     corporation     were 
granted  the  right  to  enter  upon  land  nec- 
essary for  laying  out  the  road  and  also 
for  the  purpose  of  searching  for  'stone, 
sand  or  gravel   for  the  use  of  the   said 
road,'  but  no  stone,  sand  or  gravel  was 
to  be  taken  away  without  compensation 
made  to  the   owner. 

.As  to  the   character  of  motive  power 
to  be  used  upon  the  railroad  the  statute 
is    silent,    the    only    allusion   being    col- 
lateral,    where    it    is    enacted    that    the 
wagons    or    carriages    employed    on   the 
road  shall  be  constructed  and  run  there- 
on   in   conformity   to   such   rules   as   the 
company  shall  make  from  time  to  time. 
That    animals,    either   horses    or    mules, 
were    to   be    employed    is    suggested    by 
the  provision  of  the  act  empowering  the 
corporation  to  'make,   erect   and   estab- 
lish  a    railroad,    passing   and   repassing, 
and   which   road  is   to  be   composed   of 
either    iron    or    wood    for    the    running 
of  the  wheels,   and  which  running  part 
is    to    be    fixed    on    a    solid    foundation, 
impervious  to  frost,  not  liable  easily  to 
be    removed.'      It    was   further   provided 
that  the   middle   path   of   said   road   was 
to  be  composed  of  some  hard  substance, 
of   either  stone,   gravel   or   wood,    so    as 
to  be   good  at  all   seasons   of  the   year. 
The  plan   of  a  'middle    path,'    and    the 
further   proviso    that   in   no   part   of   it^s 
progress  should  the  road  rise  above  an 
angle   of   two   degrees   above   the   plane 
of  the  horizon,  would  not  directly  indi- 
cate   the    employment    of    steam    as    an 
agency   of   transportation. 

Further  in  the  matter  of  construction 
the  act  provided  that  the  company  should 
not  obstruct  the  free  use  and  passage  of 


any  public  road.  Causeways  were  di- 
rected to  be  constructed  by  the  rail- 
road over  all  public  roads,  under  a  pen- 
alty of  ten  dollars  for  every  day  of 
neglect.  The  company  was  also  required 
to  furnish  private  causeways  for  the  use 
of  owners  of  land.  Any  injury  to  com- 
pany property  rendered  the  tortfeasor 
liable  to  forfeit  to  the  company  three 
times  the  actual  damage  sustained. 

In  the  exercise  of  the  right  of  do- 
main the  company  w^as  authorized  to 
•erect,  make  and  establish  all  works,  edi- 
fices and  devices'  as  might  be  necessary, 
as  well  as  purchase  lands  and  tenements. 
In  case  of  non-agreement  between  the 
corporation  and  an  owner  as  to  the  valu- 
ation of  private  land  necessary  for  the 
corporation's  purposes,  the  statute  pro- 
vided that  each  should  choose  a  dis- 
interested freeholder.  The  two  were  em- 
powered to  determine  compensation,  but 
in  case  they  failed  they  could  choose  an 
umpire.  In  case  this  method  was  not 
employed,  a  struck  jury,  after  survey  and 
estimation,  made  inquisition  and  return- 
ed the  same  to  a  justice  of  the  Supreme 
Court. 

In  the  statute  is  to  be  found  the  germ 
of   the    present    State    railroad   commis- 
sions.    It  was  enacted  that  whenever  the 
railroad   company    completed    not     less 
than  ten  miles  of  its  road  the  governor 
of   the   State    should   appoint   three    dis- 
interested persons  who  'shall  have  pow- 
er  to   fix,   ascertain    and    determine    the 
rates   and   charges   which   the   said   com- 
pany may   demand   and   receive   for  the 
transportation    of   merchandise    and    for 
every   article   of   country   produce,   lum- 
ber  and   fire   wood   transported    on    the 
said  railroad,  and  also  to   fix,  ascertain 
and   determine    on   such   tolls    and   rates 
as  the  said  company  shall  and  may  de- 
mand and   receive   from  all  persons   us- 
ing  or   traveling   said   road.'    The   rates 
of   toll    were   directed    to    be    placed    on 
file  as  evidence  in  any  court.     If  within 
ten    years    after    the    completion    of    the 
railroad    the    corporation     should     con- 
sider a  revision  necessary  the  governor 
was  directed  to  appoint  a  new  commis- 
sion  for   that   purpose. 

Ten  years  after  the  completion  of  the 
road,  and  at  the  end  of  every  ten  years 
thereafter,  the  company  was  directed  to 
lay  before  the  Legislature  a  statement 
as  to  its  financial  condition.  At  such 
time  the  governor  was  to  appoint  a  new 
commission  of  three  to  revise  the  freight 
and  passenger  rates,  but  it  was  provided 
that  the  commissioners  should  not  re- 
duce the  tolls  to  a  less  sum  than  would 
insure  to  the  company  twelve  per  cent, 
per  annum   on   its   capital   stock. 

This  first  effort  to  construct  a  railroad 
across  the  State  of  New  Jersey  reached 
no  further  development  than  the  passage 
of  the  act.  The  time  was  not  yet  ripe 
for  so  chimerical  a  project;  more  than 
another  decade  must  elapse  ere  the  pub- 


lic mind  was  ready  to  fully  appreciate 
the  benefits  that  lay  within  so  great  a 
plan  of  improvement.  But  the  charter 
remains  as  the  crystallization  of  the  be-st 
thought  upon  the  subject  of  what  was 
proper  legislative  control  over  a  rail- 
road, what  rights  the  corporation  should 
have,  and,  in  brief,  what  constituted  so 
novel  a  scheme  for  transporting  men 
and  their  goods  between  two  centers  of 
population."    • 


Mandrel  for  Holding  Eccentrics. 

The  mandrel  and  holding  blocks  shown 
in  our  illustration  are  of  cast  iron.  Two 
holding  blocks  are  required  for  each  ec- 
centric, thus  providing  a  resting  place 
for  each  set  screw.  The  holding  blocks 
fit  closely  between  any  two  arms  of  the 
m.-iu'lrel  'Very  little  more  time  is  re- 
quiroa  for  getting  eccentrics  fastened 
..nlo  tlie  mandrel  and  into  machine  than 
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MANDREL   FOR    TURNING    ECCENTRICS. 

in  Inii'Ming  one  as  is  the  custom  in  many 
^lii)  s.  A  set  of  eccentrics  can  thus  be 
handled  at  once  and  a  very  material 
decrease  in  tinTe  can  be  secured  by  ma- 
chining four  eccentrics  at  one  setting. 
\Vc  are  indebted  to  Mr.  E.  O.  Palmer 
for  the  sketch  and  the  explanation.  This 
M.ethod  of  turning  eccentrics  is  in  vogue 
in  the  Bloomington,  111.,  shops  of  the 
Chicago  &  Alton  Railroad. 


In  following  out  its  poHcy  of  concen- 
trating all  shop  work  the  Lackawanna 
Railroad  has  ordered  the  removal  to 
Scranton  of  the  construction  shops  at 
West  Utica.  The  machinery  will  be 
taken  to  Scranton  immediately  and 
about  September  l,  when  the  new  round- 
house is  completed,  the  buildings  will  be 
torn  down.  About  100  workmen  are  af- 
fected by  the  closing  of  the  shops,  and 
while  some  of  them  will  be  given  em- 
ployment by  the  company  elsewhere, 
many  will  be  thrown  upon  their  re- 
sources. 

A  new  inspecting  engine  has  just 
reached  New  York  from  the  American 
Locomotive  'V^'orks.  and  will  be  used  by 
"Vice-President  Brown,  of  the  New  York 
Central,  on  his  inspection  tours.  The 
engine  is  equipped  with  eight  wheels,  62 
in.  drivers  and  15x24  in.  cylinders.  The 
observation  cab  is  finished  in  mahogany 
with   leather  upholstered   seats. 
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Of  Personal  Interest. 


Mr.  R.  K.  knclicstci'  has  been  appoint- 
ed principal  a^^istant  engineer  nf  the 
X'andalia. 

Mr.  D.  C  Nil.  man  has  been  appointed 
superintendent  of  the  Minneapolis  & 
St.  Louis. 

Mr.  William  Cmighlin  has  been  aj)- 
priinted  general  nian.-iger  iil  the  K.insas 
City   SoMthern. 

Mr.  Dennis  Snllivan  has  been  ap- 
pointed snjjerintendent  of  the  El  Paso- 
Northcastern. 

Mr.  W.  L.  Criiiniish  has  been  appoint- 
ed ciial  and  eoUt  agent  of  the  Baltimore 
iS:   Ohin.  at    Pittsburgh.   Pa. 

Mr.  J.  11.  Travis  has  been  appointed 
superintendent  of  bridges  and  docks  of 
the   Panama  Railroad  and  Canal. 

-Mr.  11,  K.  Uiival  has  been  appointed 
vice-president  of  the  Kansas  City 
Southern,  with  office  at  New  York. 

Mr.  Oliver  Rowc  has  been  appointed 
superintendent  of  the  Houston  &  Texas 
Central,  with  office  at  Ennis,  Tex. 

Mr.  W.  C.  Edes  has  been  appointed 
district  engineer  of  maintenance  of  way, 
with  office  at   San  Francisco,   Cal.  ^ 

Mr.  Thomas  Tracy  lias  been  ap- 
pointed assistant  master  car  builder  nf 
the  Eric,  with  office  at  Mcadville,  Pa. 

Mr.  F.  L.  Carson  has  been  appointed 
master  mechanic  of  the  El  Paso  & 
Xortheastern.   at   Almagordo,    N.    M. 

Mr.  W.  K.  Etter  has  been  appointed 
trainmaster  of  the  Atchison,  Topeka  & 
Santa  Fe,  with  office  at  Topeka,  Kan. 

Mr.  W.  T.  Donovan  has  resigned  as 
assistant  superintendent  of  the  Second 
division  of  the   Denver  &  Rio  Grande. 

.Mr.  Webb  C.  Ball  has  been  appointed 
general  time  inspector  of  the  Union  Pa- 
cific, with  headquarters  at  Omaha,  Neb. 

Mr.  W.  A.  D.  Short  has  been  appoint- 
ed signal  engineer  of  the  Queen  & 
Crescent  Route,  with  office  at  Chicago, 
111. 

Mr.  .Addison  B.  Smith  has  been 
elected  third  vice-president  of  the 
Louisville  &  Nashville,  at  Louisville, 
Ky. 

Mr,  R.  D.  Hawkins  has  been  ap- 
pointed general  master  mechanic  of  the 
Great  Northern,  with  office  at  Minot, 
N.  D. 

Mr.  D.  G.  Sloan  has  been  appointed 
assistant  superintendent  of  the  Rio 
Grande  Western,  at  Salt  Lake  City, 
Utah. 

Mr.  .\.  R.  Randolph  has  been  ap- 
pointed superintendent  of  the  Pacific  & 


l(l;ilio   .\cirthern,  with   office  at  Weiser, 
Idahc. 

.\lr.    D.    G.    Gray    has   been  appointed 

di\ision    freight  agent   of  the  Baltimore 

it    Ohio,    with    headquarters  at     Pitts- 
burgh.  Pa. 

Mr.  H.  A.  Worcester  has  been  ap- 
pi>iiUed  assistant  general  superintendent 
111'  tlu-  .Michigan  Central.  He  was  born 
at  .Mbany.  N.  Y.,  on  November  i6, 
1862,  and  is  a  graduate  of  Yale  Uni- 
versity. He  began  railroad  life  in  1885 
as  clerk  in  the  stationmaster's  office  at 
the  (ir.iud  Central  Station  in  this  city. 
and  remained  here  five  years,  re- 
signing at  the  end  of  that  time.  He  was 
then  appointed  clerk  in  the  superintend- 
ent's office  of  the  Lake  Shore.  He  be- 
same  assistant  trainmaster  on  the  James- 
town and  Franklin  divi.sion  in   1892.  and 


ill  the  fullovving  year  was  made  superin- 
tendent of  the  Lansing  division.  He 
went  to  Detroit  in  1896.  and  afterwards 
to  Buffalo.  In  June  of  this  year  he  was 
transferred  to  Chicago,  being  appointed 
superintendent  of  the  Western  division, 
and  this  position  he  left  to  become  as- 
sistant general  superintendent  of  the 
Michigan  Central.  Mr.  Worcester's 
headquarters  will  be  at  Detroit,  Mich. 

Mr.  A.  R.  Oster  has  been  appointed 
general  superintendent  of  the  El  Paso- 
Northeastern.  with  office  at  Alamo- 
gordo,  N.   M. 

Mr.  Geo.  S.  Stewart  has  been  appoint- 
ed division  superintendent  of  the  Great 
Northern,  with  headquarters  at  Lari- 
more,  N.  D. 

Mr.  C.  A.  Snyder  has  been  appointed 
master  mechanic  of  the  Gulf.  Colorado 


&  Santa   I'e,   uith   headquarters  at  Cle- 
burne, Tex. 

-Mr.  J.  }■'.  Robinson  has  been  appointed 
iiia-ier  mechanic  of  the  Seaboard  Air 
Line,  in  charge  of  shops  at  Savannah  and 
.Americus. 

Mr.  A.  J.  Anderson  has  been  appoint- 
ed division  freight  agent  of  the  Balti- 
more &  Ohio,  with  headquarters  at  Co- 
lumbus, Ohio. 

.Mr.  Jacob  Kastlin  has  been  appointed 
master  mechanic  of  the  Chicago,  Bur- 
lington &  Quincy,  with  headquarters  at 
St.  Joseph,  Mo. 

Mr.  George  H.  Pegram  has  been  ap- 
j)ointed  chief  engineer  of  the  Inter- 
borough  Rapid  Transit  Co.  and  of  the 
Rapid  Transit  Subway  Construction  Co. 
at  New  York. 

Mr,  Wm.  Checkley  Shaw  has  been 
appointed  assistant  to  the  president  of 
the  Georgia  Southern  &  Florida,  with 
"ffice  at  Macon,  Ga. 

•Mr.  .\,  T.  Hardin  has  been  appointed 
assistant  to  the  general  manager  of  the 
New  York  Central  &  Huds<,n  River, 
with  office  at  New  York. 

Mr.  M.  C.  Drinkel  has  been  appointed 
-uperintendent  of  motive  power  and  ma- 
chinery of  the  Ixtlahuaca,  Nani  & 
•Vijini  Railroad,   Mexico. 

Mr.  L.  A.  Gilbert  has  been  appointed 
traveling  engineer  on  the  Maine  Central 
Railroad.  He  will  have  jurisdiction  over 
the  line  west  of  Waterville. 

Mr.  J.  M,  Rapelje,  trainmaster  of  the 
Yellowstone  division  of  the  Northern 
Pacific,  has  been  appointed  superintend- 
ent of  the  same  division. 

Mr.  G.  W.  Vaughan  has  been  ap- 
pointed engineer  of  maintenance  of  way 
of  the  New  York  Central  &  Hudson 
River,  with  office  at  New  York. 

Mr.  R.  H,  Ingram  has  been  appointed 
general  superintendent  of  the  new 
Southern  District  of  the  Southern 
Pacific,  at  Los  Angeles,  Cal. 

Mr.  George  Kohler  has  been  ap- 
pointed road  foreman  of  engines  of  the 
Chicago,  Burlington  &  Quincy.  with 
headquarters  at  St.  Joseph,  Mo. 

Mr.  J.  W.  Daniels  has  been  appointed 
superintendent  of  the  Missouri  division 
of  the  Missouri  Pacific  and  the  St. 
Louis,  Iron  Mountain  &  Southern. 

Mr.  Frank  Kingsley.  formerly  of  the 
Chicago  Great  Western,  has  been  ap- 
pointed general  foreman  at  Helena, 
Mont,,   on  the   Northern   Pacific. 
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Mr.  Homer  Loring  has  been  elected 
president  of  the  Newton  &  Northwest- 
ern, at  Geneva,  111.  Mr.  Loring  was 
formerly  treasurer  of  the  same  road. 

Mr.  C.  H.  Seabrook  has  been  appoint- 
ed master  mechanic  of  the  St.  Louis 
Southwestern,  with  ofTic-  at  Pine  Bluff, 
Ark.  Office  of  general  foreman  has  been 
abolished. 

Mr.  D.  W.  Dinan  has  been  advanced  to 
be  superintendent  of  the  Pennsylvania 
division  of  the  New  York  Central  & 
Hudson  River  Railroad.  Mr.  Dinan  was 
born  in  1866,  and  at  17  began  railroad- 
ing as  agent  and  telegraph  operator  at 
Binnewater,  N.  Y.,  on  the  Wallkill  Val- 
ley. He  was  appointed  train  dispatcher 
on  the  West  Shore  at  Kingston,  N.  Y., 
in  1886.  In  1900  he  was  transferred  as 
trainmaster  to  the  Beech  Creek  district 
of  the  Pennsylvania  division  of  the 
New  York  Central  and  in  igoi  was  made 


D.     W.     DINAN. 

chief  train  dispatcher  on  the  division.  In 
October,  1904,  he  was  made  assistant  su- 
perintendent and  held  that  position  un- 
til advanced  in  May  of  this  year  to  be 
superintendent  of  the  Pennsylvania  di- 
vision. 

Mr.  F.  M.  Vanhoozer  has  been  pro- 
moted to  the  position  of  traveling  engi- 
neer of  the  St.  Louis,  Iron  Mountain  & 
Southern.  He  will  have  jurisdiction  on 
the  Valley  Division. 

Mr.  T.  E.  Jarrett  has  been  appointed 
superintendent  of  the  Southern  division 
of  the  Kansas  City  Southern,  with  of- 
fice at  Texarkana,  Tex. 

Mr.  Samuel  Moody,  general  passenger 
agent  of  the  Pennsylvania  Lines  West 
of  Pittsburgh,  has  been  appointed  gener- 
al passenger  agent  of  the  Cleveland, 
Akron  &  Columbus  Ry. 

Mr.  Andrew  Gibson,  superintendent  of 
the  Yellowstone  division  of  the  North- 
ern Pacific,  has  been  appointed  superin- 


tendent of  the  Rocky  Mountain  division 
of  the  same  road. 

Mr.  H.  B.  Palmer,  superintendent  of 
the  Rocky  Mountain  division  of  the 
Northern  Pacific,  has  been  appointed  as- 
sistant general  superintendent  of  the 
same  road. 

Mr.  M.  J.  Buckley  has  been  appointed 
general  superintendent  of  the  Oregon 
Railroad  &  Navigation  Co.  and  the 
Southern  Pacific  lines  in  Oregon,  with 
headquarters  at  Portland,  Ore. 

Mr.  H.  M.  Matthews,  formerly  divi- 
sion freight  and  coal  and  coke  agent  of 
the  Baltimore  &  Ohio,  at  Pittsburgh, 
Pa.,  has  been  appointed  general  coal 
and  coke  agent  of  the  same  road,  with 
office  at  Baltimore,  Md. 

Mr.  John  F.  Wallace  has  resigned  his 
position  as  chief  engineer  of  the 
Isthmian  Canal  and  as  a  member  of  the 
Isthmian  Canal  Commission.  It  is 
stated  that  he  may  accept  an  important 
position  in  New  York. 

Mr.  George  W.  Mudd  has  resigned  as 
master  mechanic  on  the  Wabash,  and 
Mr.  J.  H.  Dacey,  formerly  division  mas- 
ter mechanic  on  the  Chicago,  Burlington 
&  Quincy,  has  been  appointed  master 
mechanic  at  Moberly,  Mo.,  to  succeed 
Mr.  Mudd,  resigned. 

Mr.  J.  D.  Collins,  formerly  traveling 
engineer  on  the  Atlantic  Division  ol 
Southern  Railroad,  has  been  appointed 
one  of  the  air  brake  instructors  on  the 
same  road. 

Mr.  S.  Ferguson,  an  engineer  on  the 
Southern  Railroad,  has  been  appointed 
one  of  the  air  brake  instructors  on  the 
Southern  Railroad.  His  headquarters  will 
be  in  the  instruction  car. 

Mr.  F.  N.  l<orman,  formerly  of  the 
Seth  Watkins  Machine  Co.,  Hattiesburg, 
Miss.,  has  been  appointed  engine  house 
foreman  of  the  Illinois  Central  at  Harri- 
han,  La. 

Mr.  John  G.  Miller,  road  foreman  of 
engines  for  the  entire  line  of  the  Buffalo, 
Rochester  &  Pittsburgh,  has  been  trans- 
ferred to  road  foreman  of  engines  of  the 
Buffalo  and  Rochester  divisions,  with 
headquarters  at  East  Salamanca,  N.  Y. 

Mr.  Albert  Jones,  formerly  night  dis- 
patcher on  the  New  York  Central  at 
De  Witt,  N.  Y.,  has  been  appointed  gen- 
eral foreman  of  engines  at  Rochester,  N. 
Y.,  on  the  same  road.  Mr.  Jones  was 
presented  with  a  diamond  by  his  many 
friends  before  leaving  De  Witt. 

Thomas  Lawson  notifies  us  that  he  has 
severed  all  connection  with  the  Lawson 
Dump  Car  Company,  of  22  Park  Row, 
New  York,  and  that  he  is  now  the  presi- 
dent and  general  manager  of  the  King- 


Lawson  Company,  of  32  Broadway,  New 
York.  Mr.  Lawson  is  the  inventor  of 
a  car  that  will  dump  instantaneously  on 
either  side  and  absolutely  clear  of  the 
rail  anything  put  into  it.  He  will  be 
pleased  to  send  an  elaborate  catalogue 
containing  a  full  description  to  anyone 
interested. 

Mr.  Geo.  T.  Ross  has  been  appoint- 
ed general  superintendent  of  the  Iowa 
district  of  the  Chicago,  Burlington  & 
Quincy.  He  was  born  at  Truro,  N.  S., 
in  1866.  He  was  in  train  service  from 
1884  to  1887  on  the  Intercolonial.  In 
the  latter  part  of  1887  he  went  to  the 
Minnesota  &  Northwestern.  He  served 
on  the  latter  road  and  other  roads  until 
1898,  when  he  was  appointed  trainmaster 
on  the  Eastern  Railway  of  Minnesota, 
and  in  a  short  time  was  made  assistant 
superintendent  of  that  road,  and  then  ap- 
pointed assistant  general  superintendent 
of  the   Montana   Central.      He   was  pro- 


GEORGK     T.     ROSS. 

moted  to  be  general  superintendent  of 
the  latter  road  on  July  i,  1901.  He  went 
to  the  Missouri  Pacific,  as  superintend- 
ent, from  whence  he  went  to  the  C,  B. 
&  Q.,  on  the  staff  of  the  second  vice- 
president.  In  1904  he  was  appointed 
general  inspector  of  station  service  of 
the  same  road,  and  this  position  he  left 
to  become  general  superintendent. 

Mr.  James  Spellen,  a  locomotive  engi- 
neer on  the  Middle  Division  of  the  Buf- 
falo, Rochester  &  Pittsburgh  Railroad, 
has  been  appointed  to  the  position  of 
road  foreman  of  engines,  with  jurisdic- 
tion over  the  Middle  and  Pittsburgh  Di- 
visions, with  headquarters  at  Du  Bois, 
Pa.  He  was  promoted  from  firing  to 
running  a  locomotive  on  this  road  in 
October,  1886.  An  occasional  article  by 
Mr.  Spellen  has  appeared  from  time  to 
time  in  the  columns  of  the  Railway  and 
LocoMOTrvE  Engineering,  which  has 
been  of  interest  to  his  fellow  engineers.  . 
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Mr,  Harold  U.  Wallace  has  accepted 
the  third  vice-presidency  of  J.  G.  White 
&  Co.,  Inc.,  of  New  York.  Mr.  H.  U. 
Wallace  resigned  as  chief  engineer  of 
the  Illinois  Central  Railroad  to  accept 
this  pcsition.  He  has  been  connected 
with  that  road  since  1894,  and  since  1902 
has  been  its  chief  engineer.  Among  oth- 
er important  work  carried  out  for  the 
Illinois  Central  by  Mr.  Wallace  was  the 
lake  front  improvement  work  at  Chi- 
cago. This  work  included  the  depres- 
sion and  reconstruction  of  twenty  miles 
of  main  lines  and  yard  tracks. 

Mr.  Clarence  Morgan,  formerly  treas- 
urer of  the  Rutland  Railroad,  has  been 
appointed  head  of  the  new  department  of 
railroad  transportation  at  McGill  Uni- 
versity, at  Montreal,  Canada.  Mr.  Mor- 
gan is  a  graduate  of  Harvard,  and  enter- 
ed the  service  of  the  New  York  Central 
about  ten  years  ago.  He  was  connected 
with  the  accounting  department.  He  had 
previously  had  experience  in  the  general 
management  and  working  of  the  con- 
struction and  operating  departments  of 
railroads.  He  was  also  connected  for  a 
lime  with  the  Norfolk  &  Southern,  and 
in  this  way  he  gained  a  wide  knowledge 
both  in  the  theory  and  practice  of  mod- 
ern railroading. 

The  handsome  diamond  ring,  present- 
ed to  Chairman  Chas.  W.  Martin.  Jr.,  by 
the  Supply  Men  at  the  Master  Car 
Builders'  ball,  Oriental  Hotel,  Manhat- 
tan Beach,  was  purchased  from  the  well- 
known  firm  of  William  R.  Phelps  &  Co., 
3  Maiden  Lane,  New  York.  Those  con- 
templating gifts  would  do  well  to  write 
this  firm;  they  are  anxious  that  the  "rail- 
way people"  should  learn  to  know  them. 

Our  associate  editor,  Mr.  George  S. 
Hodgins,  is  ill,  and  has  gone  to  recuper- 
ate among  the  Canadian  lakes  for  the 
summer.  We  all  cordially  wish  that  Mr. 
Hodgins  may  have  a  speedy  recovery. 
Mr.  James  Kennedy,  a  man  of  mature 
mechanical  experience  and  a  writer  of 
admitted  ability,  is  filling  the  chair  left 
vacant  by  the  absence  of  Mr.  Hodgins. 
Our  chief,  Mr.  Angus  Sinclair,  has  gone 
to  Europe  for  a  much  needed  rest.  He 
carries  a  trunk  well  loaded  with  notes 
on  things  which  are  proper  subjects  for 
investigation. 

Mr.  John  F.  Stevens  has  been  appoint- 
ed chief  engineer  of  the  Isthmian  Canal 
Commission,  with  headquarters  on  the 
Isthmus  of  Panama.  Mr.  Stevens'  salary 
will  be  $30,000  a  year.  He  was  born  at 
West  Gardiner.  Me.,  April  25,  1853.  In 
1875  he  was  assistant  engineer  of  the 
City  of  Minneapolis.  This  position  he 
held  about  a  year,  when  he  took  up 
railroad  work,  and  was  for  three  years 
assistant  engineer  on  the  Sabine  Pass  & 
Northwestern,  the  Denver  &  Rio 
Grande,  the  Chicago.  Milwaukee  &  St. 
Paul,   the   Canadian   Pacific,   the   Duluth. 


South  Shore  &  Atlantic,  and  the  Spo- 
kane Falls  &  Northern.  In  1890  he  was 
made  principal  assistant  engineer  of  the 
Great  Northern,  and  was  promoted  to 
be  chief  engineer  of  that  road  in  1895, 
holding  that  position  until  i8g8,  and  for 
about  a  year  was  engaged  in  railway  con- 
tracting. In  the  latter  part  of  1899  he 
returned  to  the  Great  Northern  as  chief 
engineer,  and  in  1902  was  appointed  gen- 
eral manager  of  that  road.  In  1903  he 
resigned  as  general  manager  and  chief 
engineer  to  accept  the  position  of  chief 
mgincer  of  the  C,  R.  I.  &  P.,  and  with 
in  a  short  time  was  appointed  fourth 
vice-president,  and  in  April,  1904,  was 
elected  second  vice-president  of  the  same 
road.  He  resigned  the  latter  position  in 
May  of  the  present  year,  being  selected 
by  the  Government  to  be  Government 
railway  expert  in  the  Philippines.  He 
was  about  to  accompany  Secretary  Taft 
to  Manila  when  he  accepted  his  present 
position  of  chief  engineer  with  the 
Kthmian   Canal. 


The  Buda  Foundry  and  Manufactur- 
ing Company  of  Chicago  have  recently 
increased  their  sales  force  by  the  addi- 
tion of  Mr.  J.  E.  Sanderson.  This  gen- 
tleman was  formerly  with  the  Rock  Isl- 
and road.  This  company  have  added  to 
their  staff  of  traveling  representatives 
Mr.  Jas.  H.  Bannerman,  who  was  form- 
erly mechanical  superintendent  of  the 
Tennessee  Central.  Mr.  Bannerman 
will  represent  chiefly  the  metal  depart- 
ment of  the  Buda  Company  and  will 
demonstrate  to  the  mechanical  depart- 
ments of  various  railroads  the  advan- 
tages claimed  for  some  of  their  new 
compositions  which  have  recently  been 
placed  on  the  market. 


Motor  Cars  on  Missouri  Pacific. 

J.  H.  Richards,  attorney  for  the  Mis- 
souri Pacific  Railway,  in  Kansas,  has  in- 
formed the  State  Board  of  Railroad 
Commissioners  and  the  Topeka  Com- 
mercial Club  that  motor  cars  will  be  in 
operation  on  two  of  the  Kansas  branches 
of  that  road  before  the  end  of  the  year. 
The  management  of  the  Missouri  Pa- 
cific has  decided  to  discontinue  its  pas- 
senger service  on  the  Topeka-Ft.  Scott 
and  Larned-Winfield  branches.  This 
decision  brought  a  protest  to  the  railroad 
commissioners  from  residents  of  the  af- 
fected districts,  and  Mr.  Richards  went 
to  Topeka  to  make  his  announcement  to 
the  board. 

"The  management  of  the  company," 
said  Mr.  Richards,  "has  informed  me 
that  motor  cars  will  be  in  operation  on 
these  branches  by  early  fall.  The  com- 
pany has  been  working  for  some  time 
on  a  motor  car  which  is  expected  to  be 
greatly  superior  to  anything  now  in 
use." 


The  Curtis  Steam  Turbine. 
Important  tests  of  the  improved  Cur- 
tis Steam  Turbine  have  been  made  last 
month  by  the  General  Electric  Company 
at  Schenectady,  N.  Y.  The  tests  were 
made  by  Mr.  Frederick  Sargent  and  Mr. 
Louis  A.  Ferguson,  and  the  results  are 
particularly  interesting  as  showing  sev- 
eral marked  improvements  in  results. 
The  machine  as  tested,  a  2,000  K.W. 
steam  turbine  generating  unit,  conforms 
as  nearly  as  possible  to  the  standard 
four-stage  machines  now  being  pro- 
duced and  operates  at  900  R.P.M.  The 
tests  were  reliable  and  accurate  and  the 
results  obtained  were  as  follows: 

fL'I.1.     LOAD    TIST. 

Duration    of   test 1.25  hour 

Steam  pressure    (gauge)...  166.3    ">s. 

Back  pressure    (absolute)..  1.49  in.  of  mercury 

Superheat    207.      deg.  F, 

Load  in  Kilo-Watts 2023.7 

Steam  consumption  per  K.* 

W.    hour 15.02  lbs. 

HALF    LOAD    TEST. 

Duration  of  test 0.916  hour 

Steam    Pressure    (gauge)..  170.2    lbs. 

Back  pressure   (absolute)..  1.40  in.  of  mercury 

Superheat   120.      degrees  F. 

Load  in  Kilo-Watts 1066.7 

Steam  consumption  per  K.- 

W.    hour 16.31  lbs. 


The  largest  order  for  safety  valves 
ever  placed  at  one  time  by  a  railroad 
company  has  just  been  given  to  the 
Hayden  Company,  of  Columbus,  Ohio. 
by  the  Baltimore  &  Ohio  Railroad.  The 
order  embraces  488  4-in.  all  brass  pop 
safety  valves.  They  will  be  used  in  the 
equipment  of  the  244  locomotives  being 
built  by  the  American  Locomotive 
Company  for  the  B.  &  O.  Company, 


The  B.  F.  Sturtevant  Co.,  of  Boston, 
Mass.,  has  recently  sold  for  export  to 
Japan,  a  complete  lumber  dry  kiln  equip- 
ment, consisting  of  a  steel  plate  engine 
driven  fan  with  direct  connected  heat- 
er, and  a  full  outfit  of  iron  work  for  lum- 
ber trucks,  tee  rails,  etc. 


Master  Mechanic  Daniel  Deeter  has 
turned  out  a  new  locomotive  from  the 
repair  shops  of  the  Reading  Railway  at 
Reading,  Pa.,  which  is  attracting  much 
attention.  The  driving  wheels  are  7  ft. 
high.  The  engine  weighs  65  tons.  The 
finishing  is  a  samole  of  fine  workman- 
ship. The  cylinder  heads  are  nickel 
plated,  the  frames  shine  like  silver,  and 
the  mountings  look  like  burnished  gold. 


Superintendent  McCarty,  of  the  South- 
west System  of  the  Pennsylvania  Rail- 
road, is  greatly  interested  in  an  auto- 
matic stoker  invented  by  two  employees 
of  the  Haven  Company,  The  coal  is  car- 
ried from  a  tender  to  a  hopper  from 
which,  by  the  use  of  steam,  it  is  scat- 
tered into  the  fire.  There  is  much  sec- 
recv  about  the  tests. 
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New    Shops    on     the    Canadian    Pacific 
Railway. 

Many  of  the  railway  companies  in  the 
United  States  would  do  well  to  take  a 
lesson  from  the  Canadian  Pacific  Rail- 
way, who  has  recently  opened  their 
new  shops  at  Montreal.  The  tool  equip- 
ment of  these  shops  is  in  many  respects 
the  best  in  the  world.  The  Niles-Be- 
ment-Pond  Company  secured  the  order 
for  practically  all  the  large  machines. 

As  will  be  seen  from  the  illustration 
on  the  next  page,  the  shops  are  of  vast 
proportions,  the  main  shop,  of  which  the 
illustration  is  a  view,  covering  about  4'A 
ac-es,  the  length  being  1,167  ft-  by  162  ft. 
8  ins.  in  width.  The  shops  were  planned 
fnr  repairing  50  locomotives  per  month, 
and  for  building  6  new  locomotives  per 
month.  This  record  will  likely  be  sur- 
passed,  as   some  of  the   records  already 


Chicago,  Rock  Island  &  Pacific  Freight 
Engine. 

The  accompanying  illustration  shows  a 
now  freight  engine  just  finished  at  the 
Baldwin  Locomotive  Works  for  freight 
service  on  the  Chicago,  Rock  Island  & 
Pacific  Railroad.  The  engine,  which  is 
of  the  4 — 6  wheel  type,  is  finished  with 
Walschacrt  valve  gear,  and  is  an  inno- 
vation in  this  class  of  engine.  The  valve 
gearing,  as  will  be  seen  from  the  illus- 
tration, is  attached  by  a  connecting  rod 
to  a  crank  on  the  outside  of  the  main 
driving  wheel,  and  is  a  novel  and  in- 
genious contrivance  which,  its  friends 
claim,  will  supersede  the  more  intricate 
eccentric  and  link  motion. 

The  other  parts  of  the  engine  com- 
prise all  of  the  best  known  qualities  of 
high  class  freight  engines.  The  slide 
valves   are   of  the    balanced   type.     The 


engine  and  tender  is  56  ft.  S'A  ins.  The 
weight  on  the  driving  wheels  is  131,200 
lbs.,  and  on  the  truck  42,520  lbs.,  making 
a  total  .  I  nearly  175,000  lbs. 

The  total  weight  of  the  engine  and 
tdider  is  304.000  lbs.  The  working  of 
the  engine  will  be  watfhcd  with  much  in- 
terest, as  the  test  of  the  merits  of  the 
valve  gear  is  having  a  fair  chance  on  a 
splendid  type  of  engine.  The  tractive 
force  of  the  engine  in  ordinary  service 
is  33,900  lbs. 


Improving  the  Baltimore  &  Ohio 

Railroad. 
An  important  improvement  on  the 
main  line  of  the  Baltimore  &  Ohio  Rail- 
road, west  of  Ellicott  City,  Md.,  has 
been  begun  whereby  the  road  will  be 
sreatly  improved  in  that  mountainous 
region  now  so  full  of  curves  and  steep 
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made  are  of  a  surprising  kind,  as,  for  in- 
stance, on  the  Niles  driving  wheel 
lathe,  6  pairs  of  57-in.  driving  wheel  tires 
were  turned  out  in  10  hours  and  15  min- 
utes, 3  of  the  pairs  being  flange  tires  and 
3  pairs  blind  tires.  On  another  occasion 
2  pairs  of  84-in.  tires  were  turned  in  a 
little  over  4  hours.  In  driving  boxes, 
wedges  and  similar  work,  the  slab  mill- 
ing machines  are  doing  about  six  times 
as  much  work  as  the  old  planers  could 
accomplish. 

It  is  also  gratifying  to  learn  that  a 
thorough  system  of  training  and  exam- 
ining apprentices  has  been  established, 
and  with  its  new  appliances  and  new 
methods  of  training  skilled  mechanics, 
the  Canadian  Pacific  bids  fair  to  lead  in 
the  matter  of  repairs  of  equipment  for 
many  years  to  come. 


boiler  is  of  steel,  and  constructed  on  the 
wagon  top  variety,  with  a  diameter  at 
the  front  end  of  68  ins.  The  thicknesses 
of  the  sheets  are  11/16  in.  and  }i  in., 
and  the  working  pressure  is  set  for  200 
lbs.  The  fire  box  is  also  of  steel  with 
a  length  of  96  ins.  and  a  width  of  67  ins., 
depth  at  the  back  of  the  fire  bo.x  being 
58  ins.,  with  a  slope  of  14  in.,  or  72  ins. 
in  front. 

The  tubes  are  of  the  best  charcoal  iron. 
No.  II  gauge,  of  which  there  are  320. 
with  a  diameter  of  2  ins.  and  a  length 
of  14  ft.  2  ins.  This  gives  a  total  heating 
surface  of  2,586  square  feet. 

The  driving  wheels  have  a  diameter  of 
6j  ins.,  the  axle  journals  measuring  10 
ins.  by  12  ins.  The  engine  truck  wheels 
are  30H  ins.  diameter,  giving  a  wheel 
base  of  26  ft.  6  ins.     The  total  length  of 


grades.  The  work  will  include  two 
tunnels,  one  nearly  four  hundred  yards, 
and  the  other  nearly  two  hundred  yards 
in  length.  When  this  is  completed  the 
present  roadbed  will  be  entirely  aban- 
doned. The  distance  will  be  shortened 
nearly  two-thirds  of  a  mile,  the  liabil- 
ity to  damage  by  freshets  will  be  avoid- 
ed, and  an  easy  and  regular  grade  main- 
tained. 

Recent  improvements  on  the  roadbed 
foot  up  to  nearly  $8,000,000,  the  present 
proposed  alteration  will  cost  between 
six  and  seven  hundred  thousand  dollars. 


The  best  way  to  raise  anyone  is  to 
join  with  him  in  an  effort  whereby  both 
you  and  he  are  raised  by  helping  each 
other. — Theodore  Roosei'cU. 
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Union   Pacific   Motor   Car. 

The  car  illustrated  in  the  annexed  en- 
graving is  for  high  speed  interurban 
and  branch  service,  to  take  the  place  of 
electric  trolley  cars.  Gasoline  motor 
supplants  electric  cars— one  more  step 
in  the  advance  of  interurban  service. 

The  line  of  design  of  this  car  is 
unique  and  entirely  new;  is  modeled  af- 
ter the  lines  of  the  racing  yacht  Reli- 
ance, inverted. 

The  rear  of  the  car  is  rounded  off, 
avoiding  the  vacuum  produced  by 
square-end  cars.  The  front  end  is 
tapered  ofif  into  a  sharp  point. 

Roof  is  tapered  down  from  the  top, 
affording  least  resistance,  and  having  a 
splitting   effect   upon   the   atmosphere. 

The  roof  is  perfectly  smooth  except 
for  the  Cottier  ventilators.     These  ven- 


and  picked  up  by  the  gasoline  engine  to 
the  maximum  speed,  without  jar,  in  the 
minimum  space  of  time. 

This  six-cylinder  gasoline  engine  is 
a  wonderful  piece  of  machinery  and  is 
very  similar  to  the  engine  used  in  the 
Standard  auto  boats,  which  made  sucli 
a  wonderful  record  in  the  auto  boat 
races  on  the  Hudson  river  last  June. 
The  Standard  Boat  No.  I  was  capable 
of  from  25  to  30  miles  an  hour. 

The  engine  was  re-designed  and  built 
in  accordance  with  railroad  company 
plans,  making  it  applicable  to  motor 
car  service.  There  is  practically  no 
limit  to  the  speed  that  may  be  attained 
by  this  motor  car,  but  it  will  probably 
be  limited  to  about  40  miles  per  hour. 

Car  has  an  acetylene  headlight;  is 
also     lighted     by     acetylene     gas     with 


Railroad  Company,  under  the  super- 
vision of  Mr.  W.  R.  McKeen,  Jr.,  Su- 
perintendent of  Motive  Power  and 
Machinery. 
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tilators  exhaust,  by  suction,  the  air 
from  inside  of  car. 

The  upper  deck  and  the  old  style  deck 
S'sh  ventilators  have  been  done  away 
with. 

The  truck  carrying  this  car  is  of 
original  and  unique  design,  with  many 
new  features,  and  embodying  the  good 
points  of  the  street  car,  Pullman  palace 
car  and  locomotive  truck.  The  particu- 
lar feature  is  the  design  of  springs  for 
this  car.  They  are  so  constructed  and 
applied  as  to  avoid  entirely  the  teeter- 
ing action  ordinarily  experienced  with 
the  old  style  trolley  car.  The  car  has 
42-in.  wheels.  The  motive  power  of 
this  car  is  a  six-cylindered  gasoline  en- 
gine, manufactured  by  the  Standard 
Motor  Works,  Jersey  City,  N.  J. 

Large  air  reservoirs  are  carried  un- 
derneath the  car,  and  with  the  assis- 
tance of  this  air  pressure  and  starting 
device  the  car  is  rapidly  put  in  motion. 


opalescent  panels,  giving  a  strong, 
powerful  light  over  the  shoulder  for 
reading  purposes,  but  the  general  light 
of  the  car  is  pleasing  and  restful  to 
the  eye,  which  is  a  marked  contrast  to 
the  ordinary  system  of  illuminating 
cars,  where  the  light  in  one  part  of 
the  car  is  brilliant,  while  throwing 
shadows  in  another  part  of  the  car, 
which  is  very  disagreeable,  particularly 
to  those  unused  to  or  affected  by  trav- 
eling. 

This  particular  car  is  intended  for 
local  passenger  service  out  of  Port- 
land, Oregon.  It  is  painted  a  beautiful 
maroon,  with  aluminum  trimmings. 

A  car  of  the  foregoing  design  is  of 
immense  strength;  impossible  to  tele- 
scope or  crush;  therefore  affording 
great  safety  to  passengers  in  case  of 
accident  or  wreck. 

This  car  was  designed  and  built  at 
the  Omaha  shops  of  the  Union  Pacific 


The  Organization  of  the  Smithy. 

The  follouing  are  some  extracts  from 
a  paper  read  by  Mr.  W.  B.  Reid,  fore- 
man blacksmith,  before  the  shop  fore- 
men's meeting  on  the  Delaware,  Lacka- 
wanna &  Western,  held  recently  at  Buf- 
falo. 

Among  other  things  he  said:  To  re- 
duce cost  and  at  the  same  time  increase 
the  efficiency  of  his  department  should  be 
the  aim,  as  it  will  ultimately  be,  the  test 
of  the  successful  foreman.  This  is 
equally  true  from  the  highest  to  the  low- 
est in  railroad  service  to-day  and  in 
every  instance  successful  results  depend 
very  largely  upon  organized  method  and 
system,  intelligently  planned  and  persist- 
ently followed. 

.^t  the  outset  I  would  point  to  the  im- 
portance of  the  order  book  system.  A 
white  book  for  general  repairs,  a  blue 
book  for  running  repairs,  and  a  yellow 
book  for  general  and  miscellaneous. 

The  absurdity  of  a  foreman  being  ob- 
liged to  accept  a  few  score  verbal  orders 
daily  from  employes  of  every  depart- 
ment, roundhouse,  back  shop,  car  shop, 
roadway  sections,  building  and  bridge 
department,  coal  trestles,  ore  works,  etc., 
may  very  readily  be  understood. 

Much  of  the  opposition  I  met  with 
came  from  foremen  and  other  officials 
themselves,  who  seemed  to  consider  the 
presentation  of  properly  accredited  or- 
ders for  material  and  labor  furnished  by 
blacksmith  shop,  a  presumptions  piece  of 
red  tape,  and  an  imposition  upon  the  dig- 
nity of  their  position. 

The  order  system  should  be  honored 
by  all  foremen  and  other  officials.  First, 
because  it  is  proper  business  form  and  its 
observance  fosters  stricter  business  hab- 
its all  round.  Second,  because  it  com- 
pels carefulness  and  economy  on  the  part 
of  the  workman  to  whom  the  order  is 
issued,  since  he  knows  he  cannot  dupli- 
cate the  material  and  labor  without  the 
knowledge  of  his  foreman,  explanations 
being  necessary.  Third,  it  forms  a  ready 
and  valuable  record  of  the  operations  of 
the  blacksmith  shop,  and  enables  a  more 
correct  apportionment  of  the  labor  and 
material  of  that  shop  being  made. 
Fourth,  it  is  important  that  all  orders 
should  be  issued  by  foremen  personally, 
that  their  requirements  as  to  material 
and  measurements,  forge  or  finish  sizes, 
etc.,  be  as  plain  and  explicit  as  possible. 
Fifth,  all  requests  from  workmen  for 
orders  for  tools  and  appliances  from 
blacksmith  shop  should  be  reasonably 
investigated  by  foremen  as  to  their  ne- 
cessity and  utility.  This  point  is  worthy 
of  larger  consideration  than  might  at 
first  sight  be  imagined.  While  we  are 
fully    aware    of    the    fact    that    a    large 
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"  .  .  And  e. 
Whole  Lot  of 
Trouble  for 
Me!" 

A  locomotive  engineer  writes: 

"  I  had  an  engine  straight 
from  the  shop  about  two  years 
ago  and  applied  Dixon's 
Graphite  freely  to  the  running 
parts.  Absolutely  nothing  ran 
warm  and  the  Master  Me- 
chanic asked  what  charm  I'd 
used  to  make  a  new  engine 
break  in  so  easily. 

"Dixon's  Graphite," 

said  I.  "Twenty-five  cents 
worth  of  Graphite  is  worth 
twenty-five  dollars  to  the  com- 
pany and  engine  and  a  ')»hote 
lot  of  trouble  to  me. " 

This  is  a  fair  sample  of 
what  countless  engineers  have 
written  us — this  is,  in  a  word, 
what  they  have  all  come  to 
know,  that 

Dixon's  Ticonderoga 
Flake  Gra.phite 

applied  at  the  right  time,  will 
save  delays,  engine  failures, 
anxieties  and  friction  troubles 
of  all  sorts.  Dixon's  Flake 
Graphite  will  cure  or  avert 
serious  troubles  when  every- 
thing else  fails. 


Samples  sufficient  for  ttiorough  test 
free  to  any  reader  of  this  paper,  upon 
request.  Write  also  for  our  valuable 
booklets,  "  Graphite  as  a  Lubricant " 
and  "Oil  vs.  Grease,"  if  you  have 
not  already  received  them.  Copies 
free. 


JOSEPH  DIXON  CRnCIBLE  CO. 

Jersey  City,  N.  J, 


niiioimt  of  the  work  of  the  blacksmith 
slKjp  must  necessarily  be  in  the  line  of 
tools  and  appliances  for  other  depart- 
ments, yet  considerable  economy  might 
be  efifected  by  a  closer  scrutiny  by  the 
ordering  foremen  of  their  necessity  and 
value. 

During  the  past  three  years  I  have 
known  of  a  large  amount  of  expensive 
furgings  that  were  never  used,  many 
that  were  never  taken  from  the  smith 
shop,  that  ultimately  found  repose  in  the 
scrap  heap.  Much  of  this  waste  may 
have  been  due  to  the  frequent  changes 
of  foremen,  whose  ideas  of  what  con- 
stitutes improvement  necessarily  differ. 
Still  the  fact  emphasizes  the  necessity  of 
reasonable  care  and  consideration  in  this 
matter. 

In  issuing  orders  it  would  be  of  bene- 
fit all  round  if  the  chronic  "rush"  feature 
('■add  as  far  as  possible  be  omitted,  since 
in  the  majority  of  cases  it  is  only  a  covert 
confession  of  failure  on  the  foreman's 
part  to  order  promptly  and  in  advance. 
At  this  point  it  may  not  be  out  of  place 
to  mention  the  fact  that  negligence  of 
foremen  to  order  systematically  by 
monthly  requisition  often  imposes  upon 
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the  smith  shop  the  necessity  of  supplying 
things  at  excessive  cost,  besides  causing 
congestion  and  delay  in  the  legitimate 
work  of  the  smith. 

"Do  unto  the  blacksmith  foreman  as 
ye  would  that  he  should  do  unto  you." 
Undoubtedly  a  little  more  of  the  spirit  of 
the  golden  rule  all  round  would  have  a 
wonderful  influence  in  unifying  and  har- 
monizing the  relations  and  interests  of 
the  different  departments  now  too  often 
regarded  as  antagonistic.  Less  of  this 
thoughtless,  selfish,  "up-to-you"  senti- 
ment and  more  of  the  healthful  "com- 
munity of  interest"  spirit  would  inject 
into  the  service  a  stimulus  productive  of 
highest  efficiency. 

Considerable  economy  in  the  work  of 
the  tool  fire  might  be  effected  by  a  more 
•systematic  handling  of  machine  and  oth- 
er tools..  1st.  By  having  boiler  shop, 
machine  shop  and  roundhouse,  flat  and 
cape  chisels,  handle  chisels  and  punches, 
etc.,  collected  in  quantities  in  their  re- 
spective departments  and  sent  in  suitable 
boxes  to  blacksmith  shop  for  repairs.  This 
would,  in  the  absence  of  a  check  system, 
prevent   the    useless    hoarding   of   these 


tools  by  individual  workmen,  and  fre- 
quent personal  visits  to  blacksmith  shop 
with  tools  requiring  repairs.  2d.  By 
having  a  sufficient  number  of  duplicate 
machine  tools,  the  work  of  the  tool  smith 
could  be  rendered  more  methodical  and 
loss  of  time  by  machinists  waiting  for 
tools  to  be  repaired.  3d.  By  the  adop- 
tion of  some  specific  and  uniform  stand- 
ard of  shape  and  proportion  of  the  vari- 
ous machine  tools  the  work  of  the  tool 
smith  would  be  greatly  facilitated.  The 
constant  embarrassment  occasioned  b; 
the  effort  to  conform  to  the  varied  ideav, 
of  numerous  successive  foremen  is  not 
conducive  to  economy  of  time  and  ma- 
terial. 4th.  A  stricter  watch  by  machine 
shop  foreman  of  the  abuse  of  machine 
tools  in  grinding  would  lengthen  consid- 
erably the  service  of  the  tools  and  relieve 
the  pressure  upon  the  tool  fire. 

The  regular  and  systematic  assembling 
in  quantities  of  locomotive  parts  requir- 
ing case  hardening  would  lessen  materi- 
ally the  cost  of  this  operation  to  the 
blacksmith  department,  since  the  same 
time,  fuel  and  attention  is  necessary  for 
a  few  as  for  a  larger  number  of  pieces, 
while  more  uniform  and  durable  work 
would  be  obtained. 

I  need  hardly  emphasize  the  impor- 
tance of  this  subject,  yet  it  is  surprising 
how  few  comparatively  among  even  good 
mechanics  understand  the  relative  value 
of  an  article  properly  case  hardened  and 
one  merely  "potashed." 

Case  hardening  is  the  process  of  im- 
parting an  exterior  casing  or  coating  of 
steel  to  iron  forgings  subject  to  great 
frictional  wear,  as  in  locomotive  motion 
work,  thus  combining  in  the  parts  the 
interna!  pliancy  of  iron  with  the  external 
wearing  quality  of  steel.  This  is  effected 
by  packing  the  forgings  in  some  sub- 
stance rich  in  carbon  (the  constituent 
clement  of  steel)  such  as  bone  dust,  in  an 
iron  pot  or  box  and  keeping  the  same  at 
a  good  red  heat  for  from  10  to  20  or 
more  hours,  which  will  ensure  a  steel 
surface  of  from  1/16  to  %  inch,  suffi- 
ciently deep  for  all  practical  purposes. 
Hardening  with  prussiate  or  potash,  on 
the  other  hand,  effects  the  surface  of  the 
forgings  only  to  the  infinitesimal  part  of 
an  inch,  and  is  comparatively  worthless 
for  practical  purposes. 

We  have  in  our  shop  been  following  a 
system  which,  I  think,  will  result  in  bet- 
ter conditions.  That  is  to  work  up  a  lib- 
eral stock  of  all  the  various  kinds  of 
motion  pins  and  parts,  finishing  them  as 
nearly  standard  to  sizes  as  possible,  car- 
bonizing them  and  returning  them  to 
machine  shop  where  they  can  be  fitted 
and  hardened  as  required.  We  have  now 
several  hundred  motion  pins  of  all  classes 
carbonized  in  this  way,  on  stock  ready 
to  be  applied  in  reliable  condition  on 
shortest  notice.  I  would  recommend 
continuing  the  same  plan  with  knuckle 
joint  pins,  having  always  from  50  to  100 
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on  hand  in  this  carbonized  condition. 
This  would  effectually  prevent  the  possi- 
bility of  excuse,  under  any  pretext,  of 
applying  a  pin  merely  potashed. 

The  prompt  assembly  and  delivery  in 
blacksmith  shop  of  all  work  for  repair 
from  newly  stripped  engines  is  a  point 
of  economical  value  to  blacksmith  de- 
partment, enabling  the  blacksmith  fore- 
man to  adapt  his  resources  most  econom- 
ically to  meet  the  visible  requirements, 
ensuring  better  work  and  prompt  rede- 
livery of  material.  It  is  also  a  mistake 
to  hold  back  work  under  the  idea  that  by 
rushing  it  at  the  close  of  the  month  it 
will  be  done  quicker  and  cheaper  and 
thus  reduce  the  cost  of  engines.  This 
kind  of  thing  only  occasions  feverish 
rush,  and  confusion,  fatal  to  good  man- 
agement; especially  is  this  so  when  a 
large  quantity  of  roundhouse  and  other 
emergency  work  accumulate  at  the  same 
time.  The  delivery  of  work  from  the 
blacksmith  shop  is  a  matter  likely  to 
evoke  a  difference  of  opinion.  The  meth- 
od at  present  followed  is  for  the  black- 
smith foreman  to  notify  the  foreman  of 
other  departments  of  work  ready  for 
them.  This  has  hitherto  proved  satisfac- 
tory. 

The  handling  of  the  scrap  would  also 
be  more  cheaply  done  by  having  a  car 
conveniently  located  at  abandoned  track 
to  the  west  of  blacksmith  shop.  This 
would  also  prove  a  great  convenience  to 
roundhouse.  It  certainly  would  be  an 
object  of  economical  importance  to  all 
foremen  to  keep  the  various  classes  of 
workmen  more  closely  in  their  own  de- 
partments. The  numerous  trips  to  the 
blacksmith  shoo  under  the  pretext  of 
looking  after  material,  etc.,  is  just  so 
much  loss  of  time  to  their  respective  de- 
partments and  foreman.  By  following 
out  the  order  system  as  briefly  outlined 
all  necessary  business  between  the  black- 
sniiui  shop  and  others  could  be  carried 
on  quite  efficiently  by  laborers  or  boys 
designated  for  such  purposes,  and  fore- 
men would  have  little  occasion  or  ex- 
cuse for  pcrsoral  dealing  with  individual 
blacksmiths,  but  would  respect  their  own 
and  blacksmith  foreman's  position  by 
doing  all  nec'.-^sary  business  with  him  and 
through  him. 


The  New  Jersey  Asbestos  Co.,  of 
Camden,  N.  J.,  are  meeting  with  marked 
success  in  their  various  departments, 
and  are  especially  gratified  with  the  im- 
mediate and  popular  reception  accorded 
to  their  new  high  pressure  iiacking 
which  is  gaining  golden  opinions  every- 
where. The  increase  of  business  in  the 
South  has  been  so  marked  that  in  or- 
der to  accommodate  their  patrons  the'^e 
they  have  opened  a  branch  office  at  1718 
First  avenue,  Birmingham,  Ala.  Mr. 
James  O'Rourke,  for  many  years  con- 
nected with  the  Southern  Railvv?.}  will 
have  charge  of  the  office. 


Large  Car  Mortising  and  Boring 
Machine. 
A  very  heavy  and  substantial  car 
mortiser  and  borer  has  been  brought 
out  by  the  J.  A.  Fay  &  Egan  Com- 
pany, of  445  W.  Front  street,  Cincin- 
nati, designed  to  cut  in  any  kind  of 
wood,  mortises  from  54  '"•  t"  3  '"*. 
wide  and  up  to  6  ins.  deep,  and  adapted 
for  the  heaviest  description  of  car  and 
bridge  work.  The  column  is  a  single 
casting,  which,  being  hollow,  is  amply 
strong  to  stand  up  to  the  heaviest 
strain  to  which  a  machine  of  this  kind 
may  be  put.  The  entire  machine  is 
self-contained,  and  its  broad  floor  base 
insures  freedom  from  vibration.  The 
driving  pulley  and  crank  shaft  are  sup- 
ported between  the  bearings  instead  of 
being  overhung,  as  is  the  case  with 
some  machines,  adding  materially  to  its 
capacity  and  power.  The  outside  bear- 
ing supports   the   crank   shaft   in    front. 


No.  69— C.\R    MORTISER    .IND    BORER. 

The  front  and  center  bearings  are 
placed  on  top,  being  a  part  of  the  main 
column,  and  receive  the  shock  of  the 
ram.  This  is  one  of  the  new  features 
(if  this  machine,  and  is  claimed  to  be 
superior  to  all  other  methods  for  this 
purpose.  The  new  strap  device  on  the 
upper  end  of  the  pitman,  connecting  it 
with  the  crank  shaft,  is  especially  pro- 
vided for  the  takeup  of  the  wear  and  to 
permit  changing  the  bronze  bushing 
without  dismantling  the  upper  part  of 
the  machine,  saving  much  time  and 
labor  over  other  methods. 

The  chisel  mandrel,  large  in  diameter, 
and  made  of  the  best  cast  steel,  is  con- 
nected to  a  solid  ram  working  in  planed 
ways,  making  it  impossible  for  the 
mandrel  to  spring  when  mortising  at 
full  stroke  the  hardest  kind  of  wood.  It 
has  a  perfectly  graduated  stroke,  com- 
mencing at  a  still  point  above  the  ex- 
treme upper  throw  and  working  grad- 
ually down  into  the  mortise,  with  little 


RAILROAD 
SUPPLIES 


At  the  International  Railway 
Congress  held  in  May,  at  Wash- 
ington, D.  C,  and  the  Master 
Mechanics'  and  Master  Car 
Builders'  Convention,  at  Man- 
hattan Beach,  our  Railway 
Products  attracted  much  atten- 
tion. The  most  prominent  in 
the  display  were : 

OUR 

Transite  Asbestos 
Smoke    Ja^cks 

85%     Magnesia 
Locomotive  La.gging 

Vvilca-beston 
Air -Pump    Paccking 

and 

TKrottle    Packing 

Asbestos    Fire-Felt 

Sectiona.! 

Train  Pipe  Covering 

Keystone  Hair 
Insvilator 

For     Refrigeration 

Kea-rsoLrge    G«v.skets 

For  Handhole  Washout   Plates 

Vulcabeston 
Union    WaLshers 

Insulation  of  all  Kinds 
to  Meet  Every  Condition 


H.  W.  Johns- 
Manville  Co. 

100  WILLIAM  STREET 

NEW  YORK 


MILWAUKEE 
CHICAGO 
qOSTON 
PHILADELPHIA 
ST.    LOUIS 


PITTSBURG 
CLEVELAND 
SAN   FRANCISCO 
LOS   ANGELES 

SEATTLE 


KANSAS  CITV 
MINNEAPOLIS 
LITTLE  ROCK 
NEW  ORLEANS 
LONDON 
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Gold  Car 
Heating  and 
Lighting  Co. 

Manufacturers  of 

ELECTRIC,  STEAM  AND 
HOT  WATER  APPARATUS 

FOR    RAILWAY    CARS 

EDISON 
STORAGE  BATTERY 

FOR  RAILWAY  CAR  LIGHTING 


Catalogues  and  Circulars 
cheerfully  furnished 


Main  Office :  Whitehall  Building: 

IT  Battery  Place,  New  York 

TMe  Twentieth 
Century 
Master  Mechanic 

W«i't  use  solid  Mandrels. 
Cost  toe  much,  take  «p  too 
much  room  and  don't  ri^e 
satisfaction. 

Nicholson 
Expandlni:  Mandrels 

Take  ererything:  from  1  to  7 
inch  holes.  Take  np  little 
room  — always  ready  and 
you  can  buy  four  sets  for 
the  cost  of  one  of  the  solid 
kind. 

Are  You  Using  Them  ? 

Catalogue  tells  yoa 
■lor*    about    them. 

W.  H.  Nicholson  &  Co 

Wilkesbarre,  Pa. 


Ml'  iKj  perceptible  jar  and  under  perfect 
control  of  the  operator.  The  chisel  rc- 
verscr,  which  is  perfectly  automatic,  is 
lontrolled  by  a  treadle  movement  op- 
1  rating  upon  the  chisel  mandrel  and  re- 
\ersing  the  chisel  every  time  it  is 
brought  to  the  still  point  by  releasing 
the  treadle,  locking  the  chisel  bar  and 
holding  it  in  the  correct  position.  The 
radial  slide  is  attached  to  the  connec- 
tions and  operated  by  the  treadle,  and 
prevents  the  slightest  jar  on  the  foot, 
even  when  mortising  without  first  bor- 
ing a  hole  to  admit  the  chisel,  a  feat 
which  it  is  claimed  has  heretofore 
never  been  accomplished  on  a  machine 
lit  this  kind. 

The  bed  will  receive  timber  19  ins. 
wide  X  16  ins.  thick,  and  the  chisel  will 
cut  a  mortise  6  ins.  deep,  or,  by  chang- 
ing the  face  of  the  timber,  it  can  be 
made  to  mortise  clear  through  the 
thickness  of  12  ins.  The  table  is  sup- 
ported on  a  central  screw,  by  which 
means  the  effect  of  the  thrust  or  blow 
of  the  chisel  is  conveyed  to  the  founda- 
tion and  relieving  the  table  bracket. 
The  table  is  48  ins.  long  and  has  a  long- 
itudinal movement  by  means  of  rack 
and  pinion  of  27  ins.  There  are  two 
boring  attachments,  arranged  in  a  novel 
and  compact  manner,  one  on  a  line  with 
the  chisel,  to  bore  the  hole  to  start  the 
mortise,  and  which  will  bore  to  a  depth 
of  8  ins.;  also  an  adjustable  auxiliary 
boring  attachment,  for  boring  bolt 
holes,  which  has  a  is-in.  stroke  and 
may  be  moved  by  a  hand  wheel  and 
screw  to  bore  to  any  point  within  the 
width  of  the  bed,  which  is  ig  ins.  Both 
boring  attachments  are  driven  directly 
from  the  countershaft  of  the  machine, 
and  each  is  provided  with  a  stop  for 
gauging  the  depth  in  boring.  A  spring 
counterbalance  is  provided  for  return- 
ing the  boring  mandrel  after  the  stroke. 

Terms  can  be  had  from  the  makers. 
Also  ask  for  either  their  new  illustrated 
catalogue  of  woodworking  machinery 
or  books  on  hand  saws  and  sanders. 


Crane  Company's  Fiftieth  Anniversary. 

The  fiftieth  anniversary  of  the  Crane 
Company,  of  Chicago,  was  a  social  occa- 
sion of  more  than  ordinary  importance. 
The  inspection  of  the  factories  by  the 
branch  managers  on  July  4,  the  enter- 
tainment of  the  employees  by  Mr.  R. 
T.  Crane  at  his  palatial  residence  at 
Lake  Geneva,  Wis.,  on  July  5.  and  a  pic- 
nic at  North  Western  Park,  on  July  6, 
attended  by  over  10.000  people,  formed  a 
unique  and  popular  celebration  rarely 
equaled  in  America. 

This  history  of  the  Crane  Co.,  from 
its  inception  to  the  present  hour,  reads 
more  like  a  chapter  in  romantic  realism 
tliari  the  natural  growth  of  a  commercial 
industry.  A  penniless  foundry  lad  work- 
ing in  the  sand  in  the  back  oi  his  uncle's 


hmibtr  yard,  look  off  his  "first  heat'  on 
July  4,  1855.  Mis  first  castings  v/ere 
couplings  and  pipe  fittings.  To-day  thert 
arc  twenty-five  branches  of  the  industry 
located  in  the  chief  cities  of  America, 
employing  thousands  of  skilled  work- 
men. The  merit  of  the  work  of  the 
Crane  Co.  has  met  with  universal  ap- 
proval. Awards  have  been  made  by  the 
juries  of  many  American  exhibitions, 
and  the  company  was  awarded  the  only 
gold  medal  given  at  the  Paris  Exposi- 
tion in  1900,  for  exhibits  of  valves  and 
fittings. 

It  would  be  a  long  story  to  tell  of  the 
growth  from  the  small  back-yard  foun- 
dry to  the  present  chain  of  mammoth 
foundries  and  factories,  but  through  it 
all  can  be  seen  the  plodding  industry, 
the  tireless  energy,  the  patience  that 
never  wearied,  the  honesty  that  was 
never  challenged,  the  methods  that  com- 
manded respect,  until  from  the  foundry 
that  turned  out  the  best  steam  fittings  in 
the  West  came  also  steam  warming  ap- 
pliances, elevators,  air  brakes,  steam 
pumps  and  steam  engines,  and  latterly 
electrical  appliances,  each  and  all  un- 
surpassed in  workmanship  and  quality, 
until  at  the  present  time  the  company 
manufactures  about  10,000  articles  for 
use  in  connection  with  steam,  water,  gas 
or  air. 

A  feature  of  Mr.  Crane's  relations  with 
his  employees  deserves  more  than  pass- 
ing comment.  In  addition  to  pension- 
ing his  older  employees,  he  began  in 
1899  the  sj'stem  of  awarding  5  per  cent, 
to  the  employees  at  the  end  of  the  year 
as  a  bonus  in  addition  to  their  wages. 
The  last  two  years  it  was  increased  to 
10  per  cent.  Mr.  Crane  has  also  estab- 
lished high  class  training  schools  and 
provided  24  scholarships  of  $500  each  per 
year  to  enable  young  men  to  prepare 
themselves  as  teachers  of  manual  train- 
ing. The  Chicago  Board  of  Education 
has  recently  named  a  new  school  the 
R.  T.  Crane  Manual  Training  School  in 
his  honor.  Mr.  Crane  is  worthy  of  the 
high  honors  and  great  good  fortune  that 
has  come  to  him,  and  his  methods  of 
dealing  with  his  employees  are  worthy 
of  the  imitation  of  all  of  our  captains 
of  industry. 


The  tendency  of  people  engaged  in  the 
construction  of  railway  appliances  in 
New  England  to  permit  their  plant  to 
deteriorate  is  again  illustrated  in  the  sale 
of  the  Newburyport  Car  Works,  which 
took  place  lately.  The  wooden  buildings. 
109x86  and  120x52.  each  two  stories,  with 
all  the  shafting,  piping,  belting  and  wir- 
ing for  electricity,  were  sold  to  G.  C. 
Elliott,  Haverhill,  for  $4,797- 


A  life  without  a  purpose  is  a  languid 
drifting  thing.  Our  improvement  is  in 
proportion  to  our  purpose. — Thomas  d 
Kcmpis. 
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New  Six-Foot  Niles  Universal  Radial 
Drilling  Machine. 
The  accompanying  illustration  shows 
a  drilling  machine  which  is  the  result 
of  a  large  experience  by  the  makers  in 
the  design  and  manufacture  of  radial 
drills.  It  is  built  to  use  high-speed  drills 
to  their  fullest  capacity.  The  drill  head 
saddle    tits    between    as    well    as    outside 


Locomotive 


manipulation.  All  the  feeds  and  speeds 
are  changed  by  means  of  lever,  and 
great   care   has   been   taken   to    arrange      RloW'Off     PIUQ    VfllveS 

the  levers  and  hand  wheels,  so  that  they 
shall  be  within  easy  reach  of  the  op- 
erator. The  column  rests  on  ball  bear- 
ings. An  idea  of  the  simple  compact 
design  of  the  machine  can  be  gained 
from    tlio   plicitntjrnpli. 


■""KSi 


NliW     SI.X-HuoT     NILES     U.NIVKRSAL     R.^DIAI.     DRILLINC,     MACHINK. 


of  the  arm  guides,  which  completes  the 
double  box  section  of  the  arm  and  in- 
sures great  rigidity.  The  column  sad- 
dle is  strongly  gibbed  to  flat  scraped 
bearings  on  the  column  and  the  post 
above  which  the  column  revolves  ex- 
tends to  the  extreme  top  of  the  sleeve. 
The  use  of  large  shafts,  steel  gears, 
bronze  bushings  and  ring  oiling  bronze 
bearings  for  all  last  running  shafts 
makes  a  strong,  durable  machine  ca- 
pable of  standing  the  hardest  service. 
The  principal  feature,  however,  of  this 
machine  is   its   convenience  and   ease   of 


The  machine  is  adapted  for  use  with 
either  carbon  or  high-speed  drills,  the 
range  of  spindle  speeds  being  suiificient 
for  this  purpose.  Friction  clutches  are  used 
for  starting  and  stopping  the  machine 
at  high  speeds,  so  as  to  prevent  shock 
and  consequent  wear.  The  speed  box 
is  planed  on  the  top,  in  order  that 
the  drill  may  be  easily  changed  from  a 
belt  driven  machine  to  a  motor  driven 
machine,  by  the  simple  substitution  of 
two  gears  for  the  pulley.  Reversing 
gears  for  tapping  are  provided.  All 
speeds  and  feeds  may  be  changed  while 


Fig.  9. 

All  Brass,  extra  heavy,  with  Cased  Plug. 
For  250  lbs.  pressure. 
Made    with   Draining    Plug    to    prevent 
freezing. 


Locomotive 

Gauge 
Cocks 

For  High  Pressure 

Bordo  Self-Grind- 
ing Gauge  Cocks, 
made  with  renew- 
able Hard  Bronze 
Disc.  Opened  and 
closed  with  a  quar- 
ter turn.  Guaran- 
teed Steam  tight 
under  the  most  ex- 
acting conditions. 
Shanks  Threaded 
to  specifications 
for  Locomotives. 


Fig.  23,  with  wheel. 


Swing-Joints  and 
Pipe  Attachment 


^'lg•  a- 
May  be  applied  between  Locomotive  and 

Tender. 
These    Swing-Joints     are     suitable    for 

Steam,  Gas,  Air,  Water  or  Oil. 

Complete  Booklet  on  Application 

L.  J.  BORDO   CO. 

PHILADELPHIA,   PA. 
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Homestead 

V  selves 

5tralKhtway,  Three-way  and  Four-way, 

and 

Homestead 

Locking  Cocks 

Are  Famous  the  World  Over 

They  cost  more,  but  are  worth  very  much  mcin- 
thau  other  mnkes.     Yon  try  them  :md  «ce 


Iron  Body,  Brass  Plug,  1^  i"  ,  $4-10  net 

Homestead  Valve  Mfg.  Co. 


homestead',  pa.     PITTSBURG,  PA. 


American  Locomotive 
Sander  Company 


the  machine  is  running  even  at  its  high- 
est speeds. 

This  radial  drill  is  a  full  universal  ma- 
chine, that  is,  both  the  arin  and  the  sad- 
dle swivel.  This  fact  should  be  borne 
111  mind  in  considering  the  design.  Di- 
mensions  of  machine   are   as   follows: 

Drills  to  the  center  of  12  ft.  Maximum 
distance  from  face  of  column  to  cen- 
ter of  drill,  ^^Vi  ins.  Least  distance  from 
face  of  column  to  center  of  drill,  22j4 
ins.  Greatest  distance  from  snindle  to 
base  plate,  72  ins.  Traverse  of  spindle, 
20  ins. 


I3tli  &  Willow  Sts.,  Philadelphia,  Pa. 

Propneton  u>d  Hu>afactnr«n, 

SANDERS 


LaAOB,  SBBKBUItNl,   DiAN, 

HomroM.  "8hb  "  uid  Cumrra 


$2. 


Locomotive 
Engine  Running 
and  Hanagement 

By  ANGUS  SINCLAIR. 

Best  book  In  print  for  any  railroad 
man.  New  edition  Is  revised  and  en- 
larged. 

THIS    OFFICE. 


casion  arises.  It  can  be  taken  out  of  a 
machine  and  the  ordinary  auger  or 
drill  substituted.  The  square  hole 
auger  can  do  any  sort  of  work  which 
other  machines  of  its  class  can  do,  and 
it  also  does  some  kinds  of  work  which 
other  machines  cannot  do. 


Round,  Square  or  Tunnel  Shaped. 

I'verybody  has  heard  of  the  auger 
wliich  bores  a  square  hole;  there  is  one 
of  these  in  nearly  every  railroad  wood- 
working shop  in  the  country.  The 
usual  way  in  which  these  augers  make 
square  holes  is  that  the  bit  bores  the 
circular  hole  and  a  square  chisel  sur- 
nninding    the    anger   cuts   out    the   cor- 


Special  Train  Makes  High  Speed. 

The  record  for  speed  between  the 
Pacific  coast  and  Chicago  was  broken 
last  month  by  a  special  train  from  Los 
.\ngeles,  bearing  Mr.  Walter  Scott,  a 
rich  miner,  and  his  wife.  The  distance 
over  the  Santa  Fe  is  2,265  miles,  which 
was  made  in  44  hours  and  54  minutes. 
Eliminating  59  minutes  for  stoppages, 
the  actual  running  time  averaged  51. t 
miles  an  hour.  A  year  ago  Mr.  Henry 
v.  I^owe  made  the  trip  in  52  hours  and 
49   minutes. 


The     Railway     Consolidated     Electric 
Lighting     and     Equipment     Co..     New 


THE     AUOER     WHICH     .MAKES     A     SyU.^RH     HOLE. 


ners.     In  one  sense  it  does  not  "bore" 
a  square  hole  at  all. 

There  is  a  new  tool  now  on  the  mar- 
ket which  actually  bores  a  square  hole, 
and  the  proof  of  this  is  that  the  square 
hole  can  be  driven  through  iron  as 
well  as  wood.  It  is  called  the  Pearl 
Square  Auger  and  it  can  make  a  circu- 
lar hole,  a  square  hole  and  a  combina- 
tion of  the  two,  which  is  a  hole  like 
the  opening  of  a  tunnel,  flat  on  the 
bottom  with  two  square  corners  and 
an  arched  top. 

The  bit  itself  has  cutters  suitable  for 
wood  and  iron,  but  the  principle  upon 
which  it  operates  is  the  same,  no  mat- 
ter what  kind  of  material  it  is  going 
through.  There  is  the  ordinary  auger 
bit  the  face  of  which  is  set  at  right 
angles  to  the  center  line  of  the  spindle, 
just  like  any  other  boring  bit,  but  the 
square  hole  is  formed  by  tvv'O  milling 
cutters  which  revolve  parallel  to  each 
other  just  back  of  the  principal  cutter 
and  in  a  plane  at  right  angles  to  it. 
Our  illustration  shows  the  arrangement. 
The  milling  cutters  have  faces  broad 
enough  to  take  out  the  corners  cleanly. 
.\  sharp  square  hole  is  the  result.  Tak- 
ing off  both  milling  cutters  will  give  a 
round  hole,  and  taking  off  one  will 
make  the  tunnel-shaped  hole.  A  spiral 
or  twist  of  metal  on  the  outside  of  the 
spindle  conveys  the  chips  out  of  the 
mortise. 

This  square  hole  borer  is  adapted  to 
a  great  many  uses  in  railroad  machine 
shop  work,  as  by  altering  the  cutters  it 
can  be  used  upon  iron  or  wood  as  oc- 


York,  report  a  great  increase  in  the  use 
of  their  equipment  on  many  of  the  lead- 
ing railways  in  America.  Their  "axle 
light"  system  consists  of  a  generator  in- 
stalled upon  the  track  of  the  car,  and 
driven  by  a  broad  belt  from  a  double 
flanged  wheel  on  the  axle,  a  regulator 
installed  in  any  convenient  location  in  or 
under  the  car  and  a  storage  battery 
hung  from  the  car  body.  The  regulator 
is  a  contrivance  of  great  ingenuity  and 
takes  the  place  of  the  governor  on  steam 
engines,  the  effect  being  that  the  light 
is  kept  at  a  steady  voltage  irrespective 
of  the  varying  speed  of  the  locomotive. 
The  apparatus  is  also  applied  to  fans  for 
ventilating  the  cars,  and  the  voltage  is 
so  insignificant  that  no  danger  can 
possibly  arise  from  breakage  or  other 
causes.  There  is  little  or  no  drag  what- 
ever on  the  locomotive,  not  exceeding 
one  or  two  horse  power  per  car,  while 
the  advantages  are  very  great,  and  in  a 
short  time  will  call  for  a  wider  adoption. 


Larger  Quarters. 
Work  has  been  begun  on  the  round- 
house to  be  built  at  Suspension  Bridge 
by  the  New  York  Central.  The  build- 
ing will  accommodate  the  very  largest 
type  of  locomotive  built.  Many  of  the 
roundhouses  are  old  timers,  and  can- 
not properly  house  some  of  the  newest 
type  of  engines.  The  repairing  of  en- 
gines in  such  roundhouses  during  night 
in  the  middle  of  winter  is  worse  than 
sledging  it  with  Pean,-  towards  the 
North   Pole. 
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Roller  Bearing  Screw  Jacks. 

The  Duflf  Manufacturing  Company,  of 
Pittsburgh,  Pa.,  have  placed  on  the  mar- 
ket a  new  and  complete  line  of  roller 
bearing  screw  jacks  and  are  offering 
twenty-five  or  more  different  sizes. 
They  have  other  sizes  and  designs  in 
course  of  construction.  These  jacks 
have  been  made  after  a  long  period  of 
careful  designing,  and  have  been  put 
to  severe  tests  in  order  to  prove  their 


DUFF     ROI.I 


lAKING     JACK. 


ability  to  stand  up  to  heavy  work. 
These  tests  have  demonstrated  the  fact 
that  this  new  type  of  jack  will  cause  a 
saving  in  operating  expenses  and  also 
in  time  and  labor.  It  was  found  that 
the  same  load  could  be  raised  about  15 
per  cent,  easier  witli  the  roller  bearing 
jack  than  with  the  ordinary  anti-friction 
screw  jack. 

The  design  and  construction  of  these 
DufT  roller  bearing  jacks  are  interesting. 


SECTION     OF     ROLLER     BEARING     J.\CK. 

The  jack  itself  contains  two  roller  bear- 
ings; one,  the  main  bearing  at  the  head 
of  the  jack,  and  another  bearing  to  take 
the  thrust  on  the  bevel  pinion.  The 
roller  bearing  used  is  patented.  It  con- 
sists of  two  hardened  ground  tool  steel 
plates  with  a  cage  between  them  carry- 
ing the  hardened  ground  rolls.  The 
makers  claim  that  this  form  of  bearing 
is  durable,  reliable  and  most  economical, 
and  that  the  rolls  will  not  crush  or  flat- 
ten and  will  not  wear  grooves  in  the 
hardened  plates,  even  after  long  con- 
tinuous service. 


The  ratchet  on  tlie  "Duff"  jacks  is 
also  of  special  construction.  With  this 
ratchet  the  jack  may  be  reversed  easily 
and  quickly,  and  the  operation  is  so 
simple  that  even  the  most  unintelligent 
operator  is  able  to  understand  the  en- 
tire working  of  the  jack  at  a  glance. 

The  high  standard  of  the  well-known 
Barrett  jacks,  which  are  manufactured 
by  this  company,  will  be  maintained  in 
this  new  line  of  roller  bearing  screw 
jacks.  The  company  are  large  manu- 
facturers of  jacks,  and  their  works  at 
.A^Ilegheny,  Pa.,  have  recently  been  ma- 
terially increased  in  size  in  order  to 
handle  the  great  number  of  Barrett 
jacks  turned  out  and  to  provide  a  special 
department  for  the  manufacture  of  the 
roller  bearing  screw  jacks.  The  en- 
gineering department  of  the  company  is 
continually  working  out  new  ideas  and 
experimenting  with  possibilities  in  the 
screw  jack  business,  as  well  as  improv- 
ing and  constantly  adding  to  their  al- 
ready large  output  of  these  articles. 


The  strongest  electric  locomotive  in 
the  world  has  just  been  tested  on  the 
New  York  Central  &  Hudson  River 
Railroad.  It  is  the  first  of  the  40  elec- 
tric locomotives  which  are  being  con- 
structed by  the  American  Locomotive 
Company  at  the  Schenectady  works.  The 
locomotive  gained  a  speed  of  70  miles 
an  hour,  and  with  eight  coaches  attached 
it  ran  55  miles  an  hour.  These  electric 
locomotives  are  intended  for  hauling  the 
passenger  trains  within  the  electrical 
zone  from  the  Grand  Central  depot 
through  the  Park  avenue  tunnel  to 
Croton,  a  distance  of  34  miles,  and  to 
White  Plains,  a  distance  of  24  miles.  Tha 
maximum  horse  power  approaches  3,000, 
which  is  much  more  than  that  of  the 
largest  steam  engines.  The  armature  is 
mounted  directly  upon  the  axle  without 
any  intervening  spur  wheels,  thus  elim- 
inating much  of  the  usual  motor  bear- 
ings. 


A  destructive  fire  occurred  in  the 
roundhouse  of  the  Louisville  &  Nash- 
ville Railway  at  Nashville,  Tenn.,  on 
July  6.  Six  locomotives  and  the  build- 
ings and  equipment  were  badly  dam- 
aged, the  loss  being  estimated  at  $30.- 
000.  The  fire  was  caused  by  a  tire  heat- 
ing apparatus  setting  fire  to  the  running 
board  of  an  engine,  the  flames  rapidly 
reaching  the  roof  of  the  roundhouse  and 
enveloping  the  entire  structure  in 
flames.  A  gasoline  tank  attached  to  the 
tire  heating  apparatus  exploded,  scat- 
tering fire  in  all  directions.  The  local 
fire  brigade  did  excellent  work.  The 
work  of  rebuilding  has  already  begun. 


Tate  Flexible 
Staybolt 


Keep  your  own    counsel    and    avoid 
tittle-tattle. — Martin  Chuzzlewil. 


Holds  firebox  sheets  securely 
together,  and  accommodates 
itself  to  the  unequal  expan- 
sion of  the  plates. 

FLANNERY  BOLT 
COMPANY 

PITTSBIRG,  PA.,  I.  S.  A. 

Suite  308,  Trick  BIdg. 
B.  E.  D.  STAFFORD,  General  Manager 
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Books  That  Help  Railway  Men 


Twentieth  Century   Locomotives 

By  Ancus  Sinclair  Company.  The 
most  valuable  book  on  the  locomotive  in 
print.  A  delinite  authority  on  designing, 
maintenance  and  operating.     $3.00. 

Locomotive  Link  Motion 

By  F.  A.  Halsey,  M.  E.  Reliable  up- 
to-date  information  about  valve  motion 
that  every  ambitious  railroad  man  ought 
to  understand,     $1.00. 

Compound  Locomotives 

By  Fred  H.  Colvin,  M.  E.  Tells  every- 
thing an  engineer  needs  to  know  about 
all  kinds  of  American  compound  locomo- 
tives.    $1.00. 

Care  of  Locomotive  Boilers 

By  Henry  Raps.  If  the  facts  told  in 
this  book  v?ere  familiar  to  all  motive 
power  men  there  would  be  no  boiler  ex- 
plosions.    50  cents. 

Firing  Locomotives 

By  Angus  Sinclair.  Describes  the 
work  done  by  a  first-class  fireman — the 
ideal  smoke  preventer  and  coal  saver. 
50  cents. 

Practical  Shop  Talks 

By  Fred  H.  Colvin.  Positive  informa- 
tion for  mechanics  imparted  in  a  highly 
amusing  style.     50  cents. 

Machine  Shop  Arithmetic 

Easy  methods  of  calculating  all  sorts  of 
mechanical  problems.     50  cents. 

Catechism  of  Steam  Plant 

By  F.  F.  He.menway.  Men  trying  to 
become  licensed  engineers  will  find  this 
book  a  masterly  help.  Nothing  better. 
50  cents. 

Mechanical  Drawing 

By  O.  H.  Reynolds,  M.  E.  Practical 
aid  to  men  ambitious  to  become  drafts- 
men.    50  cents. 

Locomotive  Running  Repairs 

By  L.  C.  Hitchcock,  M.  E.  Is  a  useful 
hand-book  that  thousands  of  shopmen 
cherish.     50  cents. 

Stories  of  the  Railroad 

By  John  A.  Hill,  M.  E.  A  most  enter- 
taining book  by  the  witty  author  of 
"  Skeevers'  Object  Lessons."     $1.50 

Skeevers'  Object  Lessons 

By  John  A.  Hill.  Wit  and  wisdom 
combined  in  imparting  most  sagacious 
information  concerning  locomotive  man- 
agement.    $1.00. 

BARGAIN 

These  twelve  valuable  books,  that  form 
a  library  in  themselves,  will  be  sent  on 
receipt  of  $3. 00, 

ANGUS  SINCLAIR  COMPANY 

136  LIBERTY  STREET,  NEW  YORK 


Gear   Feed    Milling   Machine. 

The  machine  here  illustrated  may  be 
more  particularly  described  as  No,  2 
gear  feed  plain  milling  machine  made  by 
the  Dccker-Brainard  Milling  Machine 
Company,  of  Hyde  Park,  Mass,  In  de- 
signing this  tool  particular  attention  has 
been  given  to  the  requirements  of  mod- 
ern manufacturing  processes  where  high- 
speed production  is  desired, 

A  large  range  of  spindle  speeds  and 
feed  changes  have  been  provided  to  suit 
all  classes  of  work.  It  is  suitable  for 
operations  where  the  cutter  is  to  rotate 
rapidly  and  work  is  fed  slowly  and  also 
where  the  work  moves  quickly  and  the 
cutter  rotates  slowly.     The  knee   of  the 


through  its  entire  length.  The  spindle 
runs  in  sclf-ccntering  bronze  boxes  ar- 
ranged so  as  to  compensate  for  wear. 
It  has  a  dust-proof  cap  on  its  front  end. 
and  is  threaded  to  take  a  clutch,  and  a 
threaded  collar  covers  the  screw  v/hen 
not  in  use.  The  spindle  is  fully  back- 
geared  and  the  gears  are  protected  with 
guards. 

The  arm  is  made  of  steel  and  is  de- 
signed for  horizontal  adjustments  and 
has  an  arbor  support  which  may  be 
removed  so  that  any  of  the  attachments 
can  be  placed  in  position  without  the 
necessity  of  removing  the  arm.  l  he 
platen  has  an  automatic  longitudinal  and 
cross-feed  in  either  direction,  and  is  pro- 


5.-^ 


GEAR     FERD     PLAIN-     MILLING     .M.\CHIXE, 


machine  has  been  made  very  rigid,  be- 
ing of  the  box  type  with  telescopic  ele- 
vating screw,  and  it  is  heavily  supported 
by  cross  girders  and  with  broad  bear- 
iiigs  en  the  face  of  the  column. 

This  tool  commends  itself  to  users  of 
plnin  milling  machines  and  attention  is 
c&lled  to  the  positive  gear  feed  drii'e 
qnd  change-feed  mechanism,  which  i,'' 
one  of  the  important  features  ot  the 
tool.  Twenty  changes  of  feel  can  be 
made  without  stopping  th'^  mr.chine. 
There  is  a  new  clutch  mech.Tni-;ni  in  con- 
nection with  the  hand  wheels.  The 
spindle  has  a  No,  10  B,  &  S,  taper  hole 
in  front  end  which  is  made  of  hammer- 
ed  crucible   steel   with   a   21/32-in.    hole 


vided  with  three  T-slots,  the  whole  is 
provided  with  oil  channels  and  pans. 
It  has  also  a  quick  return  with  fine  and 
coarse  hand  feed.  The  makers  will  be 
happy  to  send  a  circular  more  fully  de- 
scribing this  machine,  to  anyone  A"ho  is 
interested  enough  to  apply  to  them  for 
information  on  the  subject. 


Considerable  interest  is  manifested  in 
the  expectation  of  the  appearance  of  the 
large  electric  locomotive  being  con- 
structed by  the  Pennsylvania  Railroad 
Company  at  its  Altoona  shops.  The  new 
motor  will  weigh  about  100  tons,  and  is 
intended  for  work  in  the  company's  un- 
derground  tunnels. 
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Slide  Valve  Leakage. 
The  question  of  slide  valve  leakage  is 
•one  which  has  been  the  subject  of  much 
inquiry,  and  while  it  has  been  uni- 
versally admitted  that  the  complete 
avoidance  of  leakage  in  movable  valves 
is  absolutely  impossible  it  has  been 
difficult  to  determine  the  amount  of 
loss  from  this  source. 

Extensive  experiments  have  been  con- 
ducted by  Professor  Capper,  of  King's 
College,  London,  and  a  report  incor- 
porating the  results  of  his  experiments 
has  recently  been  published.  From  this 
report  it  appears  that  an  engine  was 
■  specially  constructed  for  the  use  of  the 
professor  and  committee.  The  engine 
was  of  the  horizontal  compound  type, 
and  although  constructed  so  as  to  per- 
mit of  numerous  adjustments  to  pro- 
vide adequate  facilities  for  investiga- 
tion, the  engine  practically  represented 
^•m  ordinary  commercial  engine. 

More  than  a  hundred  trials  were 
made,  and  of  these  thirty-eight  were  se- 
lected as  most  closely  representing  the 
ordinary  conditions.  From  these  it  may 
be  gathered  that  under  ordinary  work- 
ing conditions  the  flow  of  steam  into 
the  cylinder  has  the  eflfect  of  lessening 
leakage  from  the  steam  port  through 
the  valve  into  the  exhaust,  but  during 
expansion  and  compression  the  leakage 
is  governed  by  the  difference  existing 
between  the  expansion  or  compression 
pressure  on  one  hand  and  the  exhaust 
pressure  on  the  other.  The  correct- 
ness of  this  conclusion  was  confirmed 
by  experiments  which  were  made  with 
tightly  closed  ports,  the  engine  being 
driven  by  external  power,  while  steam 
of  selected  pressures  was  admitted  to 
the  steam  chest.  The  results  showed 
that  a  distinct  reduction  of  leakage  fol- 
lowed adequate  lubrication  of  the 
sliding  surfaces,  and  that  leakage  in- 
<:reased  with  the  difference  of  pressure 
in  the  steam  chest  and  exhaust,  respec- 
tively, and  also  that  leakage  largely 
diminishes  with  the  increase  of  speed. 

Measurements  taken  with  the  slide 
valve  in  mid  position  showed  much  less 
leakage  than  when  the  engine  was  run- 
nmg,  and  experiments  were  made  with 
the  valve  in  nine  different  positions  in 
order  to  determine  the  influence  of 
■overlap  upon  leakage.  The  variations 
occurred  approximately  in  the  inverse 
ratio  to  the  overlap.  Direct  leakage 
past  the  piston  into  the  exhaust  was 
found  to  be  about  2  per  cent,  of  the 
steam  supplied  to  the  engine.  Th« 
«scape  in  this  way  was  found  to  be  in- 
dependent of  the  number  of  revolutioils, 
and  remained  proportionate  to  the  ad- 
mission pressure. 

With  a  steam  chest  pressure  of  35 
pounds  the  exhaust  pressure  averaged 
16  pounds.  At  14s  pounds  pressure  in 
the  steam  chest  the  exhaust  showed 
nearly  20  pounds  pressure.  In  the  one 
case   the   leakage   per    hour   showed    11 


pounds,  while  at  the  higher  pressure 
the  leakage  per  hour  footed  up  to  42 
pouhds.  Exact  comparisons  in  the  dif- 
ferent data  showed  that  under  ordinary 
working  conditions  the  leakage  ranged 
from  4  per  cent,  to  20  per  cent,  of  the 
total  steam  used.  These  results  being 
shown  in  a  specially  constructed  engine 
where  unusual  care  had  been  taken  to 
lit  the  parts  and  where  there  had  not 
been  cause  for  irregularities  incident  to 
the  prolonged  friction  of  sliding  sur- 
faces, it  is  perfectly  clear  the  percentage 
of  loss  in  a  commercial  engine  must  be 
considerably  more. 

The  result  of  Professor  Capper's 
lengthened  experiments  clearly  shows 
that  even  with  well  fitted  slide  valves 
the  leakage  is  rarely  less  than  4  per 
cent,  and  may  reach  20  per  cent,  of  the 
total  steam  entering  the  cylinder,  and 
it  is  perfectly  clear  that  the  question 
is  one  which  demands  the  serious  at- 
tention of  engine  builders  as  well  as  the 
attention  of  owners  and  users  alike. 
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Compression  of  Steam  in  Cylinders. 

A  clearance  space  between  the  end 
position  of  the  piston  and  the  cylinder 
head  is  unavoidable,  but  it  is  a  generally 
accepted  principle  that  the  smaller  the 
space  is  the  less  consumption  of  steam 
will  occur  incident  to  compression.  Any 
irregularities  in  the  action  of  the  valves 
that  induces  a  compression  of  steam 
greater  than  the  pressure  of  the  incom- 
ing live  steam  is  of  an  injurious  effect 
Repeated  experiments  have  shown  that 
increased  clearance  means  increased 
steam  consumption.  A  moderate  de- 
gree of  compression  in  a  minimum  of 
space  is  accompanied  with  a  slight  im- 
provement in  performance,  beyond 
which  there  is  marked  increase  in  steam 
consumption.  The  loss  is  owing  to 
what  may  be  called  the  anticipatory 
condensation  of  the  exhaust  steam  as 
its  pressure  and  temperature  rises  dur- 
ing compression.  As  Professor  Boul- 
vin,  an  eminent  German  specialist,  has 
pointed  out,  "it  is  more  economical  to 
reheat  the  walls  by  live  steam  than  by 
the  work  of  compressinn,  because  this 
work,  being  derived  through  a  cycle  of 
low  efficiency,  involves  a  large  expendi- 
ture of  heat."  If  the  compression  ex- 
ceeds the  pressure  of  the  incoming 
steam  the  economy  of  the  engine  will 
fall  off  in  proportion  to  the  ratio  of 
compression  to  that  of  the  live  steam. 


Fifteen  new  locomotives  of  the  ten- 
wheel  trailer  kind  are  being  put  into  ser- 
vice by  the  Northern  Pacific  between 
Spokane  and  Pasco.  These  mammoth 
engines  are  designed  for  the  mountain 
service  where  they  are  calculated  to  haul 
from  1,600  to  2.000  tons. 


Mockery  is  the  fume  of  little  hearts. 
— Guinevere. 


Loose    Parts    to    Get    Out    of  Order 
Gradual,  Easy  Lead  to  l^ails 
A  Modern    Appliance    for    Modern    Roads 

CIRCULAR   ON    APPLICATION 


THE  ROBERT  W.  HUNT  &  CO. 

Bareau   of  Intpectlon,  Test«  and  Coaaultatlaa, 
1137  THE  ROOKERY,  CMICAQO. 

M  BtoadwBj,  Naw  York.  Park  Bulldlug,  fltUboick. 

81  Norfolk  Home,  London,  Eng. 
laapectlon  of  Steal  RailB,  Splice  Bars,  Railroad  Cfeia, 
Wkeels,  Axles,  etc.  Chkuical  LABeBATOKT—Analyato 
of  Oras,  Iron,  Steel,  Oils,  Water,  «to.  Phtbioai,  LAia- 
EiT»ET— Test  of  Metals,  Drop  and  Pulnng  Test  of  Conp- 
lers,  Draw  Bars,  etc. 
Baielener  Tests  of  B«Usn,  GbkIbm  aa4  LaMitatlTM. 

JUST    PUBLISHED 

New  York  and 
Westinghouse 

Air  Brakes 

By    CHAS.    McSHANE 

(Author  of  "One  Thousand  Pointers  for  Machin- 
ists and  Engineers."  "The  Locomotive 
Up  to  Date,"  etc.) 

Examined  and  Approved  Before 
Publication  by 

J.  B.  ROACH, 

Air  Brake  Instructor,  C,  B.  &  Q.  Ry.  Co. 

D.  H.  BREES, 

General  Air  Brake  Instructor,  U.  P.  Ry.  Co. 

JOHN    DICKSON, 

Ex-Air  Brake  Instructor.  G.  N.  Ry.  Co. 

FRANK    P.    WILLSON, 

Air  Brake  Instructor,  D.  &  R.  G.  Ry.  Co. 

W.  T.  HAMER, 

Air  Brake  Instructor.  So.  Ry.  Co. 

B.  C.  GESNEB, 

Ex-M.  M.,  Intercolonial  Ry  Co. 

JOHN   T.    DAVIS, 

S.  S.  El.  R.  R. 

Edited  by  JOHN   T.  HOAR,  Penn.  Ry.  Co. 

Agent*  Wanted  everywhere.    Write  for  terms, 
commissions   and   club 'rates;    will   be   sent   pre- 
paid to  any  address  upon  receipt  of  price. 
Illustrated. 

Price.     -      -       -      $1.50 
Send  for  Specimen  Pases 

GRIFFIN  &  ^VINTERS 

New  York  Life  Bldg.,   Chicago,   111. 
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-ehe  BARRETT 

QBARED  RATCHET  CAR 

JACKS 

No.  29.  K  Tooa  Capacity . 
No.  JO.  85  ToiuCaiMCltT 

mrROTED  qcicK 
ACTINti  JACKB 

for  ihe  rapid  tmndlinf  of 
Uinpty  or  leaded  Carr 
and  Cuuchea  and  for  L<> 
comotiveH. 

Basy  t«  Op«rate,  and 
thoy  liare  do  intricate 
parUi  ur  complicated  feat 
aree.  Hare  all  the  ilm 
plioity  of  the  ordinary 
Lever  Jack,  and  ar«  more 
reliable  and  batter  adapted 
to  car  work  than  elthei 
Hydraulic  or  Screw  Jackr. 
Send  for  Special 
Bulletin  **L" 

UADI    Onlt    BT 

THE  DIFF  MANLFACTIRING  CO. 

Workc  AUegheny,  Pa.  PITTSBURQ,  PA. 

Fairbanks,  Morse  A  Co.,  Chicaco, 
Agent*  for  Railroad  Dopt. 


Flexible  Spout 

Vertically  in  straight 
line.  Also  laterally. 
The  latest  Improve- 
ment to 

Poage  Water 
Columns 


ARerican  Valve  and  Meter  Gompany 

CINCINNATI,  OMIO. 
D  rOK  CATALOaUK .       . 


New  Rail  Anchor. 

A  rail  anchor  or  rail  grab  for  use  in 
railway  wrecking  outfits  is  here  illus- 
strated.  It  is  a  handy  contrivance  be- 
cause it  is  easily  applied,  and  it  is  safe 
to  say  that  it  never  goes  far  without  a 
place  to  take  hold  of  when  cars  are  to 
be  put  on  the  track.  The  anchor  weighs 
a  little  over  100  lbs.  and  can  be  applied 
or  removed  in  a  minute.  There  is  no 
wear  out  to  it,  and  it  is  substantially 
made,  so  that  there  is  not  much  fear  of 
its  breaking  under  ordinary  usage. 

The  Burgess  rail-anchor  is  made  with 
two  arms,  joined  by  a  cross  piece  which 
is  secured  by  rivets,  and  there  arc  alsc 
four  chain  links.  The  two  arms  have 
each  a  shoulder  or  gib  on  the  underside, 
which  catch  on  the  end  of  a  fish  plate 
or  rail  splice  when  the  anchor  is  in  posi- 
tion. These  gibs  fit  close  under  the  ball 
of  the  rail  and  the  act  of  pulling  on  the 
anchor  keeps  the  arms  tight  to  the  rails, 
so  that  the  gibs  cannot  slip.  Only  one 
rail   is   required   for   a   pull,   and   if   the 


as  it  would  be  if  the  double  block  was  at- 
tached to  the  anchor. 


Cox's 

Computers 


Tr&.lrv      R.eslstance    Computer    a^nd 
Locomotive  Tractive-Po^ver  Computer 

Each  Computer  is  in  a  neat  folding.  leather-cov- 
ered case.  One  side  gives  formula  and  directions 
for  use.  The  other  side  has  a  graduated  circle 
upon  which  turns  a  graduated  card  disc. 

C&r\    be    Adjusted    In    a^     Momervt 
to  Give  Result  Without  Calculation 

Ik  IS   OFFICE 
Price.  $!.00  EaLch 


PI  PE     CUTTI  NG 
M  ACH  I  N  E  RY 

MADE  BY 

WILLIAMS  TOOL   CO., 

5end  for  Catalogue  P.      ERIE,  PA. 


Another  Cast  Iron  Car  Wheel. 
The  breaking  of  a  flange  on  the 
wheel  of  a  flat  car  occasioned  the  worst 
railway  wreck  that  has  occurred  for 
many  years  in  the  State  of  Connecticut. 
The  car  with  the  broken  flange  left  the 
rails  near  the  bridge  at  Perryville.  It 
passed  safely  over  the  bridge,  splinter- 
ing the  ties  as  it  went.  Six  other  cars 
then  left  the  track  and  began  tearing 
up  the  rails.  The  train  was  running 
about  twenty-five  miles  an  hour,  and 
the  wreckage  extended  for  several  hun- 
dred yards.  The  broken  wheel  was  of 
cast  iron.     Xo  one  was  hurt. 


R.\iL    -ANCHOR. 

track  is  good  something  has  to  move, 
and  it  will  not  be  the  rail  anchor. 

It  is  easy  to  see  how  much  time  is 
saved  by  the  use  of  a  device  like  this. 
Vou  can  almost  throw  it  into  position, 
whereas  the  usual  way,  that  of  planting 
a  "dead  man,"  or  wrapping  chains 
round  rails  and  pulling  against  ties  takes 
time,  and  is  not  by  any  means  a  sure 
tiling.  Often  a  tree  or  stump  away  off 
the  right  of  way  has  to  be  pressed  into 
service,  and  that  uses  up  lots  of  rope  and 
may  cause  the  pull  to  come  at  an  awk- 
ward angle.  The  Burgess  rail  anchor  in- 
sures straight  away  work  every  time. 

Our  readers  will  notice  the  arrange- 
ment of  the  block  and  tackle,  as  shown 
in  our  illustration.  The  movable  pulley 
or  the  one  with  two  sheaves  in  it,  is  at- 
tached to  the  derailed  coal  car,  while  the 
single  block  is  attached  to  the  rail  an- 
chor. This  brings  the  motion  of  the 
pulling  engine  and  the  car  in  the  same 
direction,  and  it  gives  four  subdivisions 
of  the  rope  to  pull  with,  instead  of  three. 


The  Merchants'  Association  of  New 
York  City  are  taking  active  steps  look- 
ing toward  urging  on  the  members  of 
Congress  the  necessity  of  the  adoption 
nf  reciprocity  treaties.  This  is  an  im- 
portant subject,  as  the 
principal  nations  of  Eu- 
rope, following  the  ex- 
ample of  the  United 
States,  have  adopted  or 
arc  about  to  adopt  high 
tariff  rates  of  duty,  the 
imposition  of  which  can- 
not fail  to  injuriously  af- 
fect the  welfare  of  the 
varied  interests  of  the 
country.  The  system  of 
preferential  tariff  rates  to 
be  accorded  to  those  na- 
tions that  are  willing  to 
offer  similar  reciprocal 
reductions  is  one  that 
ought  to  command  the 
serious  attention  of  our 
kadinj;   statesmen. 


The  Delaware,  Lackawana  &  West- 
ern Railroad  Company  have  just  closed 
a  contract  with  the  Vacuum  Cleaner 
Co.,  of  72  Trinity  Place,  New  York,  to 
equip  their  new  Hoboken  terminal  with 
the  Kenny  system  for  the  purpose  of 
cleaning  their  passenger  equipment, 
also  all  the  Pullman  cars  entering  there. 
Mr.  Hallett,  the  manager  of  the  rail- 
way department  of  the  Vacuum  Cleaner 
Co.,  informs  us  that  the  plant  will 
be  complete  in  every  detail,  and  will  not 
only  take  care  of  all  of  the  D.,  L.  &  W. 
equipment  at  a  great  saving  of  labor  and 
expense,  but  will  greatly  improve  the 
sanitary  condition  of  the  cars. 


The  Manchester  works  of  the  Ameri- 
can Locomotive  Company  are  busily 
engaged  on  a  large  order  for  locomo- 
tives for  the  Boston  &  Maine  Railroad. 
They  are  of  the  heavy  freight  variety 
and  will  take  the  place  of  some  of  the 
worn-out  stock. 
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State  Inspector  of  Locomotive  Boilers. 

NOTES  01    THE  CIVIL   SERVICE  EXAiM  I  NATION. 
BY    AN    APi^LICANT. 

In  spite  of  the  fact  that  it  had  been 
commonly  reported  that  the  member 
of  the  New  York  Legislature  who  had 
introduced  the  bill  calling  for  the  State 
inspection  of  locomotive  boilers  had  a 
man  ready  for  the  place,  and  the  further 
fact  that  the  Legislature  had  failed  to 
make  any  appropriation  for  the  payment 
of  the  salary  of  the  State  inspector,  it 
did  not  deter  a  score  of  applicants  from 
appearing  on  July  15  before  the  chief 
examiner  and  his  assistants  at  the  Mu- 
nicipal Civil  Service  headquarters  in 
Elm   street.   New  York. 

The  large  examination  room  was 
nearly  filled  with  embryo  bookkeepers, 
male  and  female;  trained  nurses  in  frills 
and  feathers,  be-spectacled  statisticians, 
with  other  job  lots  of  clerks  and  apoth- 
ecaries' assistants  thrown  in.  The  boil- 
er inspectors  had  a  corner  by  them- 
selves. All  of  the  other  competitions 
were  in  full  swing  before  the  type- 
written sheets  containing  the  ques- 
tions were  submitted  to  the  boiler- 
makers.  One  had  time  to  look  at  his 
fellow  strugglers  in  the  contest.  They 
were  mostly  men  well  along  in  years. 
Kearly  all  of  them  bore  marks  of  facial 
contact  with  flying  rivets.  Battle  scars 
more  honorable  than  saber  cuts  were 
plentiful.  Hands,  hard  and  horny  and 
hooked  like  eagle's  claws,  showed  a 
greater  familiarity  with  "backing"  ham- 
mers than  with  pen  or  pencil.  We  had 
six  hours  to  write  answers  to  two 
"sheets"  of  questions.  It  seemed  easy, 
and  we  all  set  off  together.  Quite  a  few 
made  the  fatal  error  of  reading  all  of 
the  questions  over  before  commencing. 
This  is  a  sure  sign  of  an  inexperienced 
applicant.  One  question  at  a  time,  with 
the  scrap  paper  carefully  covering  the 
others  is  enough.  Sufficient  unto  the 
passing  moment  is  the  question  there- 
of. In  spite  of  the  clamor  of  question- 
ing and  spelling  going  on  in  the  three 
or  four  other  sub-divisions  of  the  bat- 
tle, some  of  the  boiler  inspectors  could 
be  heard  sighing  heavily — not  so  loud 
as  the  passionate  exhaust  of  an  over- 
worked freight  engine,  but  deeper  and 
more   tremulous. 

Indeed,  it  was  a  serious  matter  with 
questions  of  such  moment  before  you  as 
how  best  to  describe  the  effect  of  elec- 
tric currents  on  leaky  boilers,  and  ex- 
plain in  detail  the  kind  of  current  that 
<:an  be  most  successfully  used  by  vil- 
lainous workmen  to  deceive  ignorant 
inspectors.  When  one  reflected  that  in 
order  to  be  able  to  describe  such 
blackguardism  one  must  needs  have  been 
associating  with  such  reprobates,  it  was 
humiliating  to  have  to  put  in  down  in 
black  and  white.  These  thoughts  mix- 
ing with  echoes  of  a  loud  voiced  examin- 


er R-lling  eve-ybody  to  spell  "sieve," 
and  "sibyl,"  and  "subtilty,"  while  still 
another  examiner  who  loved  to  hear 
the  echo  of  his  own  voice  was  vocifer- 
ously stating  that  if  you  wanted  to  eat 
anything  the  time  so  occupied  would  be 
counted  against  you.  This  took  away 
any  little  appetite  we  had.  These  noises, 
together  with  the  rattling  of  cars  out- 
^ide.  and  the  hoarse  calling  of  hawkers 
hawking  their  wares,  coming  in  in  blat- 
ant blasts  at  the  open  windows,  made  a 
l<ind  of  pandemonium  differing  from, 
l)Ut  fully  as  clamorous  as  a  gang  of 
riveters  working  overtime  on  a  belated 
boiler.  The  effect  was  to  produce  a 
kind  of  St.  Vitus'  dance  in  the  bewilder- 
ed brain,  and  our  little  phalanx  began  to 
dwindle. 

Some  stole  out  quietly  as  if  they  had 
forgotten  something.  One  hard-featured, 
sober-looking  veteran  eyed  the  others 
askance,  as  if  he  wondered  what  they 
were  writing  about.  Some  of  us  had 
finished  about  half  a  dozen  pages  before 
he  put  pen  to  paper.  There  was  a 
tremor  in  his  hard  hands  and  a  cloud  of 
melancholy  seemed  to  settle  upon  him. 
he  tore  a  few  garbled  notes  to  atoms 
and  departed.  There  were  about  a  dozen 
kit  at  high  noon  and  the  two  sheets 
were  about  done  and  we  were  inwardly 
cungratulating  ourselves  that  it  was  not 
so  very  hard  after  all.  Vain  thought. 
The  first  two  sheets  were  only  "one," 
and  the  "second  sheet"  consisted  of 
three  more  closely  typewritten  pages. 
There  was  nothing  for  it  but  to  proceed. 
We  had  to  make  sketches  in  ink  of  all 
the  kinds  of  boilers  used  on  locomo- 
tives in  the  State  of  New  York!  Sketches 
of  seams,  double  and  triple  riveted, 
sketches  of  braces  and  stays  had  also 
to  be  made  with  front  and  side  views 
of  them.  Then  there  were  a  whole 
string  of  questions  about  the  "throat" 
of  the  boiler,  that  part  between  the 
1-wer  stay  bolts  and  the  flue  sheet,  and 
give  sketches  of  the  different  kinds  of 
braces  used  there.  Now  and  again  in 
the  thick  and  throng  of  ordinary  tech- 
nical questions  came  curious  queries  as: 
How  could  you  determine  through  the 
lower  gauge  cock  the  height  of  water 
in  the  boiler,  when  the  water  had  fallen 
below  the  lower  gauge  cock  and  there 
was  a  high  pressure  of  steam  in  the 
boiler?  Many  might  think  that  it  would 
be  safest  to  put  out  the  fire  and  not 
waste  time  experimenting  on  the  exact 
location  of  the  water,  but  we  live  in  the 
twentieth  century,  and  perhaps  this  con- 
dition of  affairs  would  be  a  good  time 
for  the  electrician  to  come  along  with 
his  X-rays,  and  try  if  he  could  see 
through  a  plate  of  steel;  but  there  were 
others  equally  calculated  to  bring  out 
the  sweat,  for  instance:  "How  far  would 
you  permit  the  use  of  tap  bolts  in  clos- 
ing a  crack?"  It  would  take  a  mind- 
reader  to  know  what  the  questioner  was 
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Automatic    Block    Signals — Electric 
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Rebuilt 

Locomotives 

PASSENGER  CARS 
FREIGHT  CARS 

Every  Descrlptloa 

Locomotive  Repairs  specialty 

All    Excellent   Lot   of 

60,000  Flats  and  Gondolas 

Entirely  New  Bodies 


Fitz-Hugh,  Luther  Co. 
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San  Francisco  St.  Louis 
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Model  Locomotives  and  Casting:s 

Better  than  ever !  Latest  N.  Y.  Cen. 
Standard.  High  Saddles— Big  Drivers — 
4  sizes.  Something  extra  nice.  4c.  in 
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A  Clean  Headlight 
Is  easy  with 

"  Headlight 
Cleaner" 

No  Krit,  acid 
or  poison 

Mjlkrs  no   ihitit — rli_'il[i8 
■  iiiickly  iiii'l  c'liHlly. 
Write   us  about   It  to- 

<iuy. 

W.W.CONVCRSE  &C0. 

Pdlmer,  Mass. 

Will  bo  plciiscd  to  BcnU 
lull  Hi/ed  Bantjilc  on 
iii'pUciitlon  to  Supts. 
M    P.  ni,cl  M.  Ms. 


Wm.R.  Phelps  &  Co. 

MANUFACTURING    JEWELERS. 


High 

Class 

Watches, 

Diamonds, 

and 

other 

Precious 

Stones. 


We  make  a  specialty  of 
Masonic  and  all  otlier  Emblems. 

Specif)-  your  wants ;  we  shall  be  pleased 
to  forward  anything  you  may  desire  on 
approval  by  express  at  our  expense. 
Our  prices  are  right;  our  goods  are  right. 
Orders  will  have  speedy  and  careful 
attention. 

WM.  R.  PHELPS  8l  CO. 

3a  MAIDEN  LANE,  NEW  YORK,  N.  Y. 

The    Dlatnond    Ring    presented  at   the    M  . 
C.  B.  Convention  was  purchased  from  us. 

BOILER 
CONSTRUCTION 

is  the  only  book  that  shows  just  how 
modern  locomotive  boilers  are  built 
in  up-to-date  shops- 


IT  SHOWS 


what  tools  to  use,    what    work   they 
ought  to  do  per  day. 
HOW  TO  HANDLE  THEM 
HOW  TO  REPAIR   THEM. 

There's  more  practical   Information  la 

this    book    than    has     ever    been    put 

between   covers  before. 


420  pages,      334  cuts,  d»  "i  f\f\ 
6  foldiog  plates,  all  lor  M' ^-UU 


Irving  to  get  at.  iJitl  the  (jucstion  apply 
In  the  size  of  the  bolts,  their  number, 
their  commingling  or  overlapping,  their 
licight  or  depth,  or  what?  The  best 
thing  to  do  was  to  write  all  around  the 
stibject  and  so  one  might  strike  acoident- 
:illy  on  an  answer  in  the  general  throng 
(if  statements  that  might  meet  the  rc- 
ciuirements  of  the  situation. 

Indeed,  it  seemed  from  the  general 
trend  of  the  questions  that  the  winner — 
that  is,  if  the  job  is  not  already  secured 
by  some  one  in  advance — will  likely  be 
the  best  writer.  The  great  bulk  of  the 
iiuestions,  nearly  a  hundred  in  number, 
were  simple  enough  to  an  experienced 
boilermaker,  but  nearly  all  required  con- 
siderable writing.  Details  were  asked 
for  in  nearly  every  case,  and  to  make 
.inything  like  completely  comprehensive 
.Uiswers  would  have  taken  much  more 
than  the  time  allotted.  It  could  easily 
be  seen  that  the  majority  of  the  con- 
testants were  not  ready  writers.  Liter- 
ary expression  is  not  given  to  every  one, 
and  the  hunting  for  words  was  a  harder 
task  to  many  than  the  calling  up  from 
the  subterranean  caverns  of  past  ex- 
periences the  perfect  vision  of  the  situa- 
tion or  method  of  operation  called  for 
by  the  question. 

One  would  have  expected  questions 
involving  mathematical  calculations,  but 
only  one  solitary  question  of  that  kind 
appeared — the  usual  formula  in  regard  to 
the  bursting  pressure  of  a  certain  size 
of  boiler,  giving  the  tensile  resistance  at 
6o,coo  lbs. 

The  closing  question  referred  to  the 
fact  that  as  it  was  impossible  for  one 
man  to  examine  all  of  the  locomotive 
boilers  in  the  State,  what  would  you 
recommend  in  the  event  of  your  appoint- 
ment? Here  was  a  chance  for  the  college 
bred  essayist,  of  which  there  were,  per- 
haps, three  or  four.  Quite  a  few  never 
reached  that  stage  of  the  battle  "when 
the  clock  struck  the  hour  for  retiring." 
Perhaps  half  a  dozen  finished  the  long 
list,  and  whatever  may  come  of  it,  it  was 
capital  exercise,  and  it  would  be  well 
for  workingmen  generally  if  they  were 
put  through  such  an  examination  semi- 
occasionally.  It  would  induce  reading 
and  study,  and  we  would  have  fuller  and 
wiser  men.  It  is  but  just  to  add  that 
in  an  experience  of  many  years  in  the 
construction  and  repair  of  locomotives, 
and  with  a  fair  knowledge  of  the  gener- 
ation and  harnessing  of  steam,  the  peru- 
sal of  the  pages  of  R.mlway  and  Loco- 
motive Engineering,  and  latterly  a 
single  reading  of  'The  Twentieth  Cen- 
tury Locomotive,"  published  by  the 
.A.ngus  Sinclair  Co.,  furnished  me  with 
readier  answers  to  the  questions  put 
by  the  Commission  than  the  experience 
gathered  in  the  long  years  of  toil  inci- 
dent to  half  a  lifetime  spent  in  locomo- 
tive  construction  and  inspection. 


Seven  Brides  on  One  Train. 

Not  long  ago,  as  a  representative  of 
Railway  and  Locomotive  Engineer- 
ing was  returning  to  this  city,  he  had 
the  unique  experience  of  seeing  seven 
bridal  couples  come  on  board.  One 
bride  and  groom  got  on  at  the  starting 
puint  and  the  friends  of  the  happy  pair 
endeavored  to  make  them  as  miserable 
as  possible  before  the  train  started.  Rice 
was  used  with  telling  effect,  and  the  ir- 
repressible younger  brother  of  the  bride 
made  an  ass  of  himself  in  the  most  ap- 
proved style. 

.^t  another  station  the  six  other 
louples  succeeded  in  getting  on  the 
train  amid  showers  of  rice  and  con- 
fetti. The  floor  of  the  car  was  soon 
covered  with  this  material,  as  several  of 
the  windows  were  open,  and  ladies  who 
had  long  ago  taken  their  vows  before 
the  altar  of  Hymen  were  covered  with 
the  gaily  colored  scraps  of  paper  which 
now  does  duty  for  the  bonbons  once 
so   popular  in  the   Italian  carnivals. 

This  material,  this  paper  confetti,  has 
great  clinging  properties,  and  when  it 
takes  hold  of  the  carpet  in  the  aisle 
of  a  parlor  car  it  defies  the  broom  and 
the  duster.  Confetti,  however,  has  an 
enemy  with  which  it  cannot  contend. 
The  flat,  slot-mouthed,  fan-like  end  of 
the  Vacuum  Cleaner  Company's  dust  re- 
mover fairly  revels  in  confetti  and  rice 
when  it  finds  them  upon  carpet  or  cur- 
tain or  seat;  it  lifts  them  up  and  heads 
them  for  the  separators  at  high  speed. 
Confetti  has  no  terrors  for  the  up-to- 
date  car  cleaner,  armed  with  the 
Vacuum  Company's  apparatus. 


Smooth-On  Elastic  Cement  is  the 
latest  preparation  of  the  Smooth-On 
Manufacturing  Company,  of  Jersey  City. 
This  is  an  iron  elastic  cement  prepared 
in  paste  form  ready  for  use.  Its  ad- 
vantages are  that  it  is  metallic  and  can 
also  be  applied  to  hot  iron,  the  heat 
causing  it  to  metallize  instantly  which 
renders  in  invaluable  for  stopping  leaks. 
Their  new  Smooth-On  Elastic  Cement 
Instruction  Book  will  be  sent  free  of 
charge  to  any  one  who  writes  the  com- 
pany for  a  copy. 


The  Simplex  Railway  Appliance  Com- 
pany has  just  been  awarded  a  contract 
for  20.000  truck  bolsters,  to  be  used  un- 
der 10.000  cars  to  be  built  by  various 
car  companies  for  the  Baltimore  & 
Ohio  Railroad.  The  cars  of  which  these 
Simplex  truck  bolsters  will  form  a  part 
are  all  of  40  and  6254  tons  capacity,  in- 
cluding box,  coal  and  gondola  cars. 

A  report  comes  from  Chanute.  Kan., 
that  the  Baldwin  Locomotive  Works 
would  establish  a  branch  of  their  works 
at  that  place.  The  extensive  areas  of 
coal  lands  in  the  vicinity  render  the 
project  a  likely  one. 
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St.  Louis 

FIRST     PRIZE     FOR 

TOOL  STEEL 

AWARDED    TO 

Mclnnes  Steel  Co. 

CORRY,  PA. 

in  competition  with  the  best  makes  in 
England  and  Germany.  Also  manu- 
facturers of  all  kinds  of  Tool  Steel, 
Die    Blocks,    and    Steel    Forgings. 

Write    for  Prices   and   Information 

BARGAENS 

We  are  closing  out  a  number  of  3  h.  p.  steam 
engines,  with  parts  complete,  suitable  for  auto- 
mobile or  launch,  at  less  than  one-quarter  cost  of 
production.  Also  a  number  of  16-inch  boilers 
che.Tp. 

SPRINGER.    MOTOR.    WORKS 

242  West  41st  Street.  New  York 


American  Locomotives  for  Europe. 

The  European  visitors  to  the  recent 
World's  Congress  of  Railway  Men,  at 
Washington,  D.  C,  took  the  opportunity 
to  familiarize  themselves  with  the  great 
power  and  speed  of  American  locomo- 
tives. The  result  will  be  that  European 
railway  managers  will  introduce  the 
Ainerican  locomotive  on  a  larger  scale 
upon  their  lines.  Orders  are  already 
being  received  as  a  result  of  the  Con- 
gress from  several  of  the  principal  roads 
as  well  as  orders  for  locomotives  for 
mines,  furnaces,  mills  and  other  indus- 
tries. 


A  special  order  has  been  issued  by  the 
Pennsylvania  Railroad  Company  to 
equip  all  of  their  remaining  cars  with 
the  air  brake  system.  About  175,000 
have  been  already  equipped,  leaving 
about  30,000  to  complete  the  equipment. 
The  cost  is  about  $60  a  car. 

WANTED. —  Position  by  master  me- 
chanic with  fifteen  yeais'  varied  experi- 
ence in  charge  of  large  shops.  Is  famil- 
iar with  manufacturing  and  repair  work. 
Would  accept  position  of  mechanical 
engineer,  or  take  charge  of  manufactur- 
ing plant  or  railroad  shop.  Does  not  ob- 
ject to  travel.  Designing  of  engine,  car 
or  boiler  work  of  all  kinds  a  specialty. 
Is  able  to  make  estimates  and  specifica- 
tions, also  to  supervise  work  or  test 
material.  Address  X  Y  Z,  care  Rail- 
way AND  Locomotive  Engineering,  136 
Liberty  St.,  New  York  City,  N.  Y. 
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New  Terminal  Station  at  Atlanta,  Ga. 

The  opening  of  new  branches  by  the 
various  southern  railways  and  the  rapid 
increase  of  traffic  in  the  Soutli  arc 
among  the  prominent  features  of  rail- 
way development  at  the  present  time. 
This  speaks  well  for  soutliern  enter- 
prise, and  as  a  consequence  there  is  a 
marked    improvement    manifesting    it- 


rccintly  been  coniplcted,  is  a  handsome 
and  substantial  stone  and  brick  struc- 
ture. The  main  features  are  of  the  Ro- 
manesque composite  style  with  orna- 
mental arched  entrances.  The  three  up- 
per stories  are  devoted  to  the  uses  of 
the  various  railroad  companies  having 
terminals  there.  The  building  is 
Hanked    by    two    ornate    towers    which 


.Atlanta  continue  to  use  the  old  station 
which  was  built  by,  and  still  belongs  to, 
the   State  of  Georgia. 


A  Restful  Voyage. 
[Editorial    Correspondence.) 
It  has  been  my   fortune  to  cro.ss  the 
.\tlantic    ocean    so    many    times    that    I 

have  lost  count  of  the  trips.     Until  this 


self  in  the  construction  of  new  terminal 
stations  and  other  facilities  along  the 
lines  of  the  chief  southern  railways. 

Our  frontispiece  illustration  shows  a 
view  of  the  new  terminal  station  at 
Atlanta,   Ga.     The  building,  which   has 


Ar:..\NiAs    m;w    ti;kmi.\al    st.-vtion. 

form  an  attractive  architectural  feature 
in  that  part  of  the  city. 

The  terminal  is  used  by  the  Southern 
Railway,  the  Central  of  Georgia  Rail- 
way and  the  Atlanta  and  West  Point 
R 


time  there  has  always  been  a  painful 
accompaniment  of  the  sea  voyages 
which  was  witnessing  the  suffering  from 
seasickness.  Mai  dc  iiier,  as  the  French 
call  it,  is  not  a  deadly  malady  and  the 
ailroad.    The  other  roads  coming  into      sufferers    receive    little    more    sympathy 
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than  do  the  victims  of  toothache,  but, 
nevertheless,  those  who  are  not  heart- 
lessly callous  cannot  help  feeling  com- 
passion for  the  seasick  woes,  especially 
of  feeble  women  and  helpless  children. 
One  feels  different  towards  strong  men. 
who  regard  their  stomachs  as  sea-proof 
and  load  them  up  in  defiance  of  Na- 
ttire's  laws.  When  people  of  that  kind 
are  seen  pumping  out  their  overladen 
stomachs  over  the  ship's  rail  with  many 
a  grimace  and  groan,  pity  is  wasted  up- 
on them. 

Like  the  efforts  made  to  circumvent 
death,  many  schemes  have  been  tried  to 
prevent  seasickness  without  much  avail. 
until  ships  have  been  built  big  enough 
to  move  over  rolling  billows  without 
motion.  Bessemer,  the  famous  steel 
maker,  invented  a  vessel  which  he  ex- 
pected would  banish  seasickness  from 
the  packets  used  for  carrying  passen- 
gers across  the  Straits  of  Dover,  but 
he  failed.  He  arranged  the  vessel  with 
two  shells,  the  inside  one  swinging  level 
like  a  compass  in  its  binnacle.  When  the 
ship  was  tried  the  discovery  was  made 
that  the  dropping  motion  remained  and 
that  is  what  seems  to  affect  the  stomach. 
The  sensation  that  produces  seasickness 
is  felt  when  an  elevator  makes  a  quick 
drop. 

These  thoughts  on  seasickness  have 
come  to  me  because  I  have  just  crossed 
the  Atlantic  on  a  vessel  carrying  about 
two  hundred  passengers,  men,  women 
and  children,  where  there  was  not  a 
single  case  of  seasickness  during  the 
voyage,  although  there  was  some  fairly 
rough  weather.  The  cause  of  this  very 
desirable  condition  of  affairs  is  the  size 
of  the  vessel,  which  nothing  short  of 
tremendous  side  waves  will  bridge.  It 
is  the  Minnehaha,  of  the  Atlantic  Trans- 
port Line,  610  ft.  long,  65  ft.  beam 
(width),  and  drawing  26  ft.  of  water.  The 
hull  is  so  long — about  two  New  York 
city  blocks — that  it  reaches  over  two  or 
three  big  waves,  and  has  no  tendency 
!o   rise  and  fall   by   their  action. 

In  my  previous  trips  I  have  always 
tried  to  select  fast  liners  that  would  make 
the  voyage  as  short  as  possible.  Fast 
liners  vibrate  so  badly  that  there  is  no 
nerve  rest  for  the  passengers  and  there 
is  such  a  tumult  from  start  to  finish  that 
no  relaxation  is  possible.  President 
Underwood,  of  the  Erie,  talking  on  this 
subject,  remarked  that  he  went  abroad 
for  a  rest  and,  owing  to  the  ceaseless 
vibration,  landed  more  fatigued  than 
when  he  started. 

Well,  I  took  a  nine-day  boat  and  en- 
joyed the  most  satisfying  rest  that 
has  been  mine  for  many  years.  Mark 
Twain  never  tires  of  telling  about  the 
reposeful  trip  he  made  over  the  plains 
in  the  ante-railroad  daj's  on  a  wagon 
loaded  with  mail  sacks.  I  don't  think 
it  could  compare  to  a  nine-days'  trip  over 
the   .*it!antic   on   a   vessel   that   skimmed 


along  like  an  ice  yacht  with  luxurious 
cushions  and  comfortable  beds  to  re- 
pose upon. 

To  me  the  conditions  of  lite  on  board 
this  ship  are  ideal.  There  are  very  few 
rules  staring  people  at  every  turn,  as 
is  the  practice  on  most  passenger  ves- 
sels. The  people  are  permitted  to  wan- 
der about  almost  where  they  please, 
which  enables  them  to  overcome  the 
monotony  that  must  be  inseparable  from 
a  sea  voyage.  If  one  feels  so  inclined, 
he  can  walk  all  round  the  deck,  and 
four  turns  make  a  mile^  or  he  may  take 
part  in  a  variety  of  deck  pastimes  pro- 
vided for  the  amusement  of  those  on 
board.  Then  there  is  the  intense  ex- 
citement of  seeing  a  whale  spout  at  long 
intervals,  or  of  watching  for  flying  fish- 
es, nautilus,  or  other  cfeatures  that 
make  their  home  on  or  in  the  briny  deep. 

These  mild  pastimes  chase  the  fleeting 
hours  and  there  are  more  familiar 
amusements  indulged  in  in  reading 
room,  smoking  room,  and  other  places 
of  indoor  resort. 

All  has  passed  merry  as  a  marriage 
bell,  but  there  has  been  one  ffy  in  the 
ointment.  The  habitats  of  a  ship  form 
a  miniature  world  in  themselves,  and  all 
elements  of  populous  life  might  be  iden- 
tified by  careful  research.  The  bores 
are  in  strongest  evidence  everywhere, 
their  tortures  being  concentrated  on  ship 
board,  and  their  presence  seldom  fails 
to  mar  the  harmony  of  a  passenger  list. 
We  have  them  here. 

Our  Mr.  Optimist  follows  the  business 
of  stimulating  public  morality  and  he 
was  holding  forth  on  the  glorious  bless- 
ings enjoyed  by  mankind  and  of  the 
greater  glories  that  are  to  keep  multi- 
plying for  ages  through  the  progress  of 
science  and  fertility  of  men's  inventive 
powers.  He  pictured  in  glowing  words 
the  wonderful  advances  in  the  produc- 
tion of  new  appliances  calculated  to  in- 
crease the  sum  of  human  happiness,  the 
millennium  that  God's  inspiration  to 
move  was  hurrying  to  consummation. 

"You  are  all  off."  remarked  Mr.  Pes- 
simist. "The  people  of  the  present  day 
are  wasting  the  bounties  intended  to 
spread  over  ages  and  the  earth's  in- 
habitants of  the  near  future  will  be  left 
without  the  enjoyments  based  on  the 
use  of  coal  and  iron.  Do  you  know, 
my  friend,"  he  continued,  "that  at  the  in- 
creasing rate  of  present  consumption 
coal  and  iron  ore  will  be   exhausted  in 


250  years? 


This  was  one  of  the  men 


who  revel  in  statistics  and  he  was  pre- 
pared to  prove  the  assertions  he  had 
made. 

This  was  an  alarming  statement,  for 
two  centuries  is  a  small  spot  in  time, 
and  it  will  be  a  sad  condition  of  af- 
fairs if  the  people  two  centuries  hence 
have  to  enter  upon  the  backward  jour- 
ney that  will  make  mankind  depend  upon 
stone   implements  and  weapons. 


It  may  be  that  long  before  coal  be- 
comes exhausted,  inventors  will  succeed 
in  harnessing  the  mysterious  aerial  forces 
that  convey  wireless  telegraphy,  and  turn 
iliom  into  the  services  of  the  human 
family.  If  something  of  this  kind  is 
not  done  the  people  of  only  a  few  gen- 
erations hence  will  be  in  a  bad  way. 
Of  course,  self-preservation  would  lead 
to  the  cultivation  of  forests,  but  trees 
grow  slowly  and  a  social  cataclysm 
would  likely  happen  before  people  could 
adjust  themselves  to  the  new  conditions. 

^lentioning  wireless  telegraphy  re- 
minds me  to  speak  of  the  wonderful 
progress  making  with  the  Marconi  sys- 
tem of  communication.  There  is  a  sta- 
tion on  this  ship,  and  they  have  been 
receiving  and  sending  messages  almost 
daily  during  the  whole  voyage.  They 
liave  already  established  communication  " 
with  passing  steamers  and  notice  is 
given  to  the  passengers  that  messages 
will  be  received  for  transmission  to  cer- 
tain passing  vessels  and  these  in  turn 
get  them  transmitted  to  the  nearest  land 
station.  Messages  were  received  from 
several  vessels  that  did  not  come  within 
two  hundred  miles  of  our  shjp. 

There  is  much  talk  heard  about  the 
benefits  people  are  going  to  derive  from 
the  use  of  wireless  telegraphy,  but  I 
think  the  blessing  has  its  drawbacks,  es- 
pecially for  worn-out  men  of  wearing 
business,  who  take  a  sea  voyage  for  re- 
cuperation of  wasted  energies.  Under 
the  old  state  of  affairs  he  could  enjoy 
a  week  of  uniitterrupted  rest  without 
thought  or  knowledge  of  business.  The 
market  for  stock  or  commodities  might 
rise  or  fall  and  he  would  remain  bliss- 
fully ignorant.  Under  advanced  practice 
he  will  receive  market  reports  along  with 
his  breakfast  menu,  and  will  never  be 
really  clear  of  business   cares. 

There  is  a  tradition  among  railway 
men  that  an  American  railroad  magnate 
while  crossing  the  Atlantic  on  a  liner 
watched  the  unceasing  work  done  by  the 
engines  of  the  ship  and  concluded  that 
there  was  no  reason  why  locomotives 
should  not  be  kept  constantly  at  work, 
taking  up  a  new  trip  as  soon  as  one 
was  finished.  He  had  sufficient  influence 
to  put  his  ideas  into  practice  with  the 
result  that  pooling  of  locomotives  was 
introduced.  That  was  a  case  of  jump- 
ing at  an  important  conclusion  without 
proper  evidence. 

To  look  down  under  wide  gratings 
into  the  entrails  of  a  huge  ship  and 
watch  the  steady  movements  of  ponder- 
ous engines  gives  no  idea  of  what  goes 
on  below.  The  onlooker  gets  as  nnper- 
fect  an  idea  of  the  power  of  machinery 
as  the  distant  beholder  of  a  railway  train 
does  of  the  forces  brought  into  action 
to  produce  the  speed.  I  do  not  know  of 
any  large  machine  that  receives  the  same 
incessant  attention  enjoyed  by  a  marine 
engine.     AW  the  time  it  is  at  work  atten- 
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live  eyes  are  watc.Iiing  its  niovemciits, 
ears  trained  to  detect  the  least  dis- 
cordant note  are  always  listening  to  its 
rhythm  of  labor.  When  it  stops  at  the 
end  of  a  voyage  every  vulnerable  part 
is  critically  examined,  every  distortion 
of  wear  is  rectified  and  all  loosened  joints 
or  connecting  appliances  made  tight.  The 
machine  starts  out  on  every  voyage  as 
good  as  new  and  works  its  trip  free  from 
grit   and  changes  of  temperature. 

Compare  these  conditions  with  those 
endured  by  a  locomotive  during  its 
working'  hours.  Upon  it  the  wind  is 
constantly  wafting  all  sorts  of  abrading 
substances,  some  that  cuts  like  carbor- 
undum is  driven  into  the  bearings,  wa- 
ter thrown  with  irresistible  force  is  in- 
jected into  every  box,  collar  and  gland, 
washing  away  the  lubricants.  Too  fre- 
quently,   wlu-n    the    overworked    engine 


imjuirics  were,  how  does  all  that  pay? 
Us  immediate  reward  was  good  in  clean- 
liness and  neatness,  but  these  virtues  do 
Mot  earn  money  directly.  The  owners 
111  the  line  are  no  fools  and  probably 
know  what  they  are  about,  but  I  could 
not  help  contrasting  the  conditions  with 
the  spirit  that  dominates  the  care  of 
Incomolivcs  wdiere  cotton  waste  is  doled 
iiut  very  grudgingly,  and  no  more  than 
absolutely  necessary  expense  for  labor 
is  allowed.  Cleanliness  appeals  to  pas- 
sengers and  they  are  much  more  likely 
to  be  patrons  again  where  such  condi- 
tions exist.  Now  does  it  not  seem  ra- 
tional that  passengers  would  prefer  a 
railroad  where  the  locomotives  and  cars 
are  clean  and  attractive  than  those  where 
somber  filth  is  the  rule? 

Some    of    our    railroad    officials    have 
taken    much    credit    to    themselves    for 


company.  Its  main  features  embrace  all 
of  the  admirable  qualities  of  the  At- 
lantic 4-4-2  passenger  engine,  with  a 
greater  degree  of  nearness  and  safety  in 
the  arrangement  of  the  valves  connect- 
ing the  cylinders.  The  two  low  pressure 
cylinders  are  placed  in  their  usual  posi- 
tion outside  of  the  frames  and  are  26x26 
ins.  The  two  high  pressure  cylinders 
are  placed  inside  the  frames  and  455^ 
ins.  in  front  of  the  low  pressure  cylin- 
ders, and  are  155^  ins.  in  diameter  by  26 
ins.  in  length. 

The  method  of  balancing  the  force  of 
the  locomotive  is  maintained  by  the  ar- 
rangement of  the  cranks,  as  when  the 
piston  in  the  low  pressure  cylinder  on 
the  right  side  is  at  the  front  end,  the 
piston  in  the  high  pressure  cylinder  is 
at  the  back  end  of  the  stroke,  at  the 
same  time  the  cranks  driven  by  the  pis- 
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Geo.  W,  Wildin,  Superinteudent  of  Motive  Power. 

leaches  the  end  of  one  journey  it  is 
inunediately  started  out  upon  another 
one  with  very  little  inspection  and  no 
cleaning.  If  the  engines  were  sentient 
it  would  be  a  stupid  one  which  would 
prefer  the  hard  drudgery  of  a  locomo- 
tive to  the  aristocratic  working  condi- 
tions of  a  marine  engine. 

Some  things  I  have  observed  while 
lounging  about  the  promenade  deck 
have  moved  me  to  reflection.  When  we 
had  got  a  day  out  on  the  voyage  the 
vessel  seemed  to  be  what  I  was  accus- 
tomed to  hear  described  in  my  seafaring 
days  as  "ship  shape."  The  decks  were 
clean,  the  paint  was  bright,  and  very 
few  bald  spots  could  be  detected  upon 
protected  parts.  Yet  we  were  barely 
out  of  sight  of  land  when  a  fury  of 
scrubbing,  wiping  and  painting  began 
that  lasted  all  the  voyage.     My   mental 


.\Tl,.\N"nC     TVPE     FOR     THE     ERIE. 

stripping  locomotives  of  all  ornamental 
trimmings  and  fancy  painting.  I  w'Onder 
why  they  do  not  pursue  the  same  policy 
concerning  cars.  They  are  afraid  that 
homely  looking  cars  would  not  pay.  It 
is  a  question  in  my  mind  if  the  dirty 
locomotive  pays.  The  Delaware,  Lacka- 
wanna &  Western  people  keep  their 
switching  engines  brighter  and  cleaner 
than  the  passenger  engines  of  most  rail- 
roads and  I  attribute  the  growing  popu- 
larity of  the  Lackawanna  route  to  that, 
among  other  attractions.  A.  S. 


Balanced  Compound  for  the  Erie. 

We  take  pleasure  in  reproducing  il- 
lustrations kindly  furnished  by  the 
American  Locomotive  Company,  who 
has  just  completed  a  locomotive  from 
designs  furnished  by  Mr.  Francis  J. 
Cole,    the    mechanical    engineer    of    the 


.American  Locomotive  Company.  Builders. 

tons  of  the  high  and  low  pressure  cyl- 
inders on  the  left  side  are  so  adjusted 
that  the  crank  is  at  the  top  center  on  the 
high  pressure  cylinder,  and  at  the 
bottom  on  the  low  pressure  cylinder,  the 
pistons  of  the  outer  cylinders  driving  the 
back  axle  to  which  the  eccentrics  are 
attached,  while  the  pistons  of  the  high 
pressure  cylinders  are  attached  by  main 
rods  to  cranks  in  the  front  axle. 

The  valve  gear  is  consequently  of  the 
iadirect  type,  and  the  valves  of  which 
there  are  four,  one  for  each  cylinder,  are 
of  the  outside  admission,  piston  kind. 
The  distance  between  the  two  axles  be- 
ing 84  ins.,  ample  room  is  afforded  to 
reach  the  valve  gearing.  The  diameter 
of  the  wheels  is  78  ins.,  and  the  counter- 
balancing of  the  forward  wheels  is  of 
the  double  system  of  weights,  so  adjust- 
ed as  to  meet  the  weight  of  the  connect- 
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ing  rods  and  crank  pins  as  well  as  to 
meet  the  counterpoise  of  the  inner 
cranks  and  couplings  attached  to  the 
axle. 

Mr.  Cole  has  perfected  the  excellent 
features  of  inclosing  the  crossheads  at- 
tached to  the  high  pressure  pistons, 
thereby  avoiding  the  clogging  of  dust 
on  the  working  parts  of  the  crossheads 
and  guide  bars.  He  has  also  adopted  a 
new  method  of  placing  the  by-pass 
valves  under  the  cylinder  in  such  a  po- 
sition that  they  are  entirely  free  from 
damage  consequent  on  their  usually  ex- 
posed position  on  other  compound  and 
double-acting  engines. 

The   entire   length   of   the    locomotive 


Economy  in  the  Use  of  Coal. 

Mr.  C.  F.  Richardson,  of  the  Chicago 
&  Eastern  Illinois  Railroad  Company, 
read  a  paper  before  a  meeting  of  rail- 
road men  at  St.  Louis  recently,  from 
which  we   make  the  following  extracts: 

"The  engineer  should  be  held  re- 
sponsible for  knowing  that  the  fireman 
keeps  the  grates  properly  shaken  and 
ash  pan  cleaned  so  that  fire  will  be  in 
good  condition  for  getting  the  proper 
combustion  from  the  gases  of  the  coal. 
The  fireman  should  understand  that  he 
is  subordinate  to  the  engineer,  who  will 
direct  him  in  the  economical  use  of  coal. 
He  should  be  instructed  in  the  method 
of  smokeless  firing,  and  should  be  given 
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is  41  ft.  2^  ins.,  and  the  height  from 
rail  to  top  of  stack  15  ft.  2]^  ins.  The 
boiler  is  of  the  straight  top  kind,  the 
barrel  measuring  18  ft.  in  length  by  72 
ins.  at  the  smoke  box  end.  The  fire 
box  is  71  ins.  wide  by  9  ft.  in  length  at 
the  bottom,  with  an  average  height  of 
six  ft.,  the  front  of  the  bottom  of  the 
fire  box  being  9  ins.  lower  than  the 
back. 

The  wheel  base  is  28  ft.  9  ins.,  and 
with  225  lb.  pressure  of  steam  the  calcu- 
lated tractive  effort  would  be  about  24,- 
400  lbs.  The  weight  on  the  driving 
wheels  is  115.000  lbs.,  making  the  co- 
efficient of  adhesion  4.7,  and  the  total 
weight  of  the  engine  is  206.000  lbs. 


to  understand  that  he  will  be  expected 
to  practice  this  as  far  as  possible,  and 
that  it  will  be  his  duty  to  know  that 
the  grates  are  in  good  condition  be- 
fore leaving  terminal,  and  the  ash  pan 
clean.  On  arrival  at  engine  after  being 
called  to  go  out,  the  condition  of  the 
fire  should  be  looked  after.  If  necessary 
to  build  fire  up,  it  should  be  done  gradu- 
ally by  putting  in  a  small  amount  of  coal 
at  intervals  so  that  the  gases  can  be 
consumed,  thus  avoiding  the  use  of  the 
blower  as  much  as  possible.  The  fire- 
man should  keep  himself  informed  as 
to  the  exact  leaving  time,  and  get  the 
fire  in  shape  so  the  steam  pressure  will 
be   about   at   the    popping    point    when 


ready  to  leave.  He  should  fire  the  en- 
gine evenly  by  spreading  a  shovel  of 
coal  over  the  grates  then  closing  the 
door,  and  so  on,  putting  in  coal  at  in- 
tervals as  required  to  keep  up  a  full 
pressure  of  steam.  He  should  keep  the 
grates  shaken  sufficiently  to  keep  the 
fire  light  and  in  good  condition  to  ad- 
mit of  a  free  circulation  of  air  through 
the  fire  so  that  perfect  combustion  can 
be  had.  Too  much  cannot  be  said  in 
regard  to  engine  crews  keeping  their 
fires  in  good  condition.  The  fireman 
should  understand  that  his  promotion 
depends  upon  the  efficiency  of  his  work. 
"I  believe  this,  that  if  we  keep  after 
the  firemen  and  engineers  and  keep  be- 
fore them  the  large  expense  that  the 
company  is  to  in  buying  coal  and  what 
it  amounts  to,  we  can  accomplish  much 
good.  It  is  not  the  tons  we  want  to 
save,  it  is  the  shovelful,  and  there  is 
hardly  an  engine  going  over  this  road 
that  with  careful  firing  one  shovelful  of 
coal  could  be  saved  every  mile.  That  is 
not  very  much,  but  for  100  miles  it  is 
100  shovelfuls,  and  that  is  about  one  ton 
of  coal,  which  is  equal  to  nearly  the 
fireman's  salary.  If  we  will  get  the  men 
interested  and  make  them  think  it  is 
not  big  ton  we  want  but  the  shovelful 
we  want  saved,  they  will  realize  it  then. 
You  cannot  make  a  fireman  save  a  ton 
at  once,  but  he  can  save  a  shovelful." 


New  York  and  Davenport. 

The  "Twentieth  Century  Limited"  has 
not  only  been  instrumental  in  shorten- 
ing the  time  occupied  in  traveling  from 
New  York  to  Chicago,  but  the  electricity 
of  action  seems  to  have  caught  on  in  the 
minds  of  the  managers  of  the  various 
roads  westward  of  Chicago.  The  city  of 
Davenport,  Iowa,  can  now  be  reached  in 
225/2  hours  from  New  York.  It  will  be 
remembered  that  Abraham  Lincoln,  in 
defending  a  suit  against  the  promoters 
of  the  first  bridge  across  the  Mississippi 
between  Rock  Island  and  Davenport, 
prophesied  that  in  a  few  years  there 
would  be  more  people  crossing  the  river 
by  rail  than  there  would  be  passengers 
sailing  up  or  down  the  river.  Mr. 
Lincoln  had  the  seer's  vision,  but  he 
could  hardly  have  foreseen  what  the 
wonderful  service  of  the  New  York  Cen- 
tral Lines  were  to  accomplish  in  the  de- 
velopment of  the  commerce  of  the  Unit- 
ed  States. 


A  new  structure  to  house  the  test 
plant  of  the  Pennsylvania  Railroad  is 
in  course  of  construction  at  Altoona. 
It  will  be  a  large  building  built  of  brick 
and  steel,  with  a  slate  roof.  It  will  have 
three  tracks.  The  plant  is  the  same  that 
the  company  had  on  exhibition  at  the 
St.  Louis  World's  Fair  last  year.  All  of 
the  new  locomotives  will  be  tested  at 
this  plant  before  being  sent  out  on  the 
road. 
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Heating  and  Ventilating   Roundhouses 
and  Repair  Shops. 

Among  the  many  questions  discussed 
at  the  Master  Mechanics'  convention  at 
Manhattan  Beacli  tliis  year  there  was 
none  of  greater  importance  to  those  en- 
gaged in  the  repair  of  locomotives  than 
the  subject  of  the  proper  heating  and 
ventilating  of  roundhouses;  and  it  is  par- 
ticularly gratifying  to  observe  that  as  the 
fall  approaches  there  are  many  indica- 
tions that  the  roundhouses  will  not  be 
so  poorly  provided  for  in  that  regard  as 
in  past  years.  This  is  particularly  the 
case  with  the  great  trunk  lines  in  the 
Northwest,  where  the  winter  is,  per- 
haps, severest;  but  there  is  no  place  in 
this  broad  land  of  ours  where  the  im- 
provement in  the  sanitary  condition  ol 
roundhouses  has  kept  pace  with  other 
important  matters,  and  where  there  is 
not  a  crying  need  of  the  adoption  of 
■radical  changes. 


sliops  complete  equipments  are  being 
installed  with  a  view  to"  heating  and  ven- 
tilating the  various  departments.  The 
accompanying  illustration  shows  a  view 
of  a  portion  of  the  shops  at  East  Moline, 
III.,  where  the  B.  F.  Sturtevant  Co.,  of 
Hyde  Park,  Mass.,  has  installed  a  com- 
plete system  for  the  Chicago,  Rock 
Island  &  Pacific  Railway.  It  consists  of 
a  number  of  blast  wheels  in  full  steel 
plate  housing.  The  fans  are  top  hori- 
zontal discharge,  arranged  to  draw  the 
air  from  the  shops  through  heaters  con- 
taining about  10,000  linear  feet  of  i  in. 
])ipe  built  up  in  sections  arranged  in 
double  groups  and  inclosed  in  a  steel 
plate  jacket  connecting  with  the  fans 
which  are  driven  by  belts  from  independ- 
ent motors.  The  distribution  of  air  is 
made  through  a  system  of  overhead  gal- 
vanized iron  piping  suspended  upon  the 
roof  trusses  and  provided  with  down 
projecting    outlet    pipes    having   double 


pectcd  that  the  transmission  stations  will 
be  able  to  keep  in  continuous  communi- 
cation with  these  trains  during  the  en- 
lire  length  of  their  run. 


HE.'^TING     APPARATUS     IN    THE     SHOPS     OF     THE     CHICAGO,     ROCK     ISLAND     & 

PACIFIC     RAILWAY. 


From  a  mere  business  point  of  view 
the  time  wasted,  and  consequent  loss,  in 
thawing  portions  of  the  engines  to  be 
repaired,  where  there  is  no  method  of 
keeping  a  roundhouse  or  repair  shop  at 
a  moderate  temperature,  is  very  consid- 
erable. Apart  from  this,  there  is  a  hu- 
manitarian side  to  the  question  which, 
perhaps,  does  not  appeal  so  strongly  to 
men  who  are  accustomed  to  the  carpet- 
ed floors  and  polished  surroundings  of 
office  buildings  as  it  does  to  that  larger 
army  of  skilled  artisans  who  go  down 
into  filthy  roundhouse  pits  and  break  the 
clustering  icicles  from  rock-ribbed  ma- 
chinery, and  feebly  clutch  with  frozen 
fingers  at  the  parts  to  be  repaired. 
Skilled  mechanical  work  of  the  best  kind 
under  such  conditions  is  a  physical  im- 
possibility. Nothing  but  a  mere  tempo- 
rary makeshift  is  attempted,  and  nothing 
but  further  disaster  should  be  expected. 

In  addition  to  the  heating  of  round- 
houses we  are  pleased  to  observe  that  at 
several    of    the    larger    railroad    repair 


discharges   and   located   at   proper   inter- 
vals.  

Wireless  Telegraphy  on  Railway 
Trains. 

Interesting  data  has  been  already  gath- 
ered from  the  experiments  made  with 
wireless  telegraphy  on  the  Chicago  & 
.\lton  Railroad.  It  appears  that  as  the 
trains  approached  the  Mississippi  river 
the  increase  in  the  strength  of  signals 
became  very  marked,  but  when  the 
train  entered  the  truss  of  the  Mer- 
chant's Bridge  it  was  found  that  signals 
died  away  almost  entirely,  owing  to  the 
screening  action  of  the  truss.  The  sig- 
nals were  also  stronger  when  the  train 
was  running  at  right  angles  to  the  trans- 
mission station.  That  the  radiations  fol- 
lowed the  course  of  the  river  rather  than 
overland  was  particularly  marked.  Tha 
success  of  the  tests  is  such  that,  it  is 
said,  it  has  been  decided  to  install  the 
wireless  system  of  telegraphy  perma- 
nently in  some  of  the  trains,  and  it  is  e.x- 


Teaching  a  Servant. 

Governor  Douglas,  of  Massachusetts, 
tells  a  story  of  a  benevolent-looking 
friends  of  his  from  the  center  of  the 
State  who  was  walking  along  the  road 
from  Northampton  to  Amherst  one  day 
and  saw  a  rural-looking  man  sitting  on 
a  stone  wall  swinging  his  legs  and  gaz- 
ing earnestly  at  the  telegraph  wires 
which  were  humming  busily  in  the  wind 
over  his  head.  Desiring  to  rest  awhile 
he  saw  a  chance  for  company.  Going 
over  to  the  yokel,  he  said: 

"Watching  the  wires,  I  suppose? 
Waiting  to  see  a  message  go  long,  eh?" 

The  man  on  the  wall  grinned  and  said, 
"Ay." 

The  benevolent-looking  man  got  on 
the  wall  and  for  the  next  quarter  of  an 
hour  tried  hard  to  dispel  his  ignorance. 

"Now,"    he    said   at   last,    "you    know 

'-omething  about  the  matter,  don't  you? 

\nd    what's   more,    I    hope   you    spread 

-  lur  knowledge  among  your  mates  on 

;lie  farm." 

"But  I  don't  work  on  a  farm,"  re- 
plied the  rural  citizen. 

"Where,  then,  may  I  ask?" 

"You  see,  me  and  my  mates  are  tele- 
graph linesmen." — Philadelphia  Ledger. 


Important  Improvements  on  the 
B.  &  O. 
The  rapid  increase  of  traffic  has  com- 
pelled the  Baltimore  &  Ohio  Railway 
Company  to  make  important  extensions 
of  their  double  track  system.  These  im- 
provements embrace  new  sections, 
whereby  the  old  single  lines  will  be 
abandoned  and  portions  of  curves  short- 
ened and  grades  at  several  points  re- 
duced. The  work  involves  the  construc- 
tion of  three  new  bridges.  It  is  ex- 
pected that  the  improvements  will  be 
completed  in  about  a  year  at  a  cost  of 
over  $600,000. 


Traveling  Engineers'  Association. 

The  thirteenth  annual  convention  of 
the  Traveling  Engineers'  Association 
will  be  held  at  Detroit,  Mich.,  on  Sep- 
tember 12.  Mr.  W.  O.  Thompson,  the 
accomplished  and  genial  secretary,  as- 
sures us  that  the  convention  will  outdo 
any  of  its  predecessors.  The  Michigan 
State  Fair  will  be  held  at  Detroit  dur- 
ing the  same  week,  and  there  will  be 
no  lack  of  local  interest. 


It  may  be  proved  with  much  certainty 
that  God  intends  no  man  to  li/e  in  this 
world  without  working;  but  it  seems  to 
me  no  less  evident  that  He  intends  every 
man   to   be   happy  in  his   work. 
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Among  the  Railroad  Shops. 
At  Pittsburgh. 

As  we  approach  Pittsburgh  the  cloud 
of  smoke  in  the  dim  distance  looks  black 
and  forbidding.  As  we  get  nearer  it 
takes  on  a  ruddy  glow  like  burnished 
copper,  and  then  melts  into  amethyst. 


REDDING'S   ADJUSTABI,E   HOLDER-ON. 

like  the  dim  shadow  of  a  summer  cloud, 
when  we  get  into  the  heart  of  it. 

A  morning  call  at  the  shops  of  the 
Pittsburgh  &  Lake  Erie  Railroad  was 
a  call  to  be  remembered.  Mr.  D.  J. 
Redding,  the  accomplished  and  courte- 
ous master  mechanic,  showed  us  through 
the  extensive  and  finely  equipped  works. 
The  shops  are  a  model  of  their  kind,  and 
the  number  and  variety  of  labor  saving 
devices  are  remarkable,  even  in  this 
wonderfully  inventive  age.  In  the  great 
machine  shop,  575  ft.  in  length  by  170  ft. 
in  width,  there  are  over  seventy  ma- 
chines, all  the  best  of  their  kind,  run 
by  electric  motors.  These  separate  mo- 
tors have  the  fine  feature  of  being  varia- 
ble in  their  speed,  thereby  avoiding  near- 
ly all  of  the  cones  and  pulleys  and  belts 
common  to  other  shops  and  other  years. 
Indeed,  it  would  be  next  to  impossible 
to  run  such  a  shop  with  the  old-fashioned 
shafting  hung  along  the  roof  trusses,  as 
one  can  readily  imagine  the  great  loss  of 
power  that  would  be  incurred  in  turning 
a  shaft  600  ft.  in  length.  The  tool  de- 
partment is  the  most  perfect  of  its  kind 


that  wc  liavc  ever  seen,  and  it  would  be 
well  if  many  of  our  leading  mechani- 
cians in  New  York  and  vicinity  could 
mark  tlie  perfection  with  which  Mr.  Red- 
ding's  able  workmen  have  stocked  the 
tool  room  with  every  conceivable  tool, 
ready   at   a   moment's  -notice     for    use. 

A  system  of  tool  checks  is  particular- 
ly worthy  of  imitation  by  those  who  ad- 
here to  the  antiquated  notion  of  loading 
the  pockets  of  the  mechanic  with  checks. 
A  large  blackboard  in  the  tool  room  is 
the  general  custodian  of  all  tool  checks, 
and  it  can  be  seen  at  a  glance  where  any 
required  tool  may  be  found  at  any  time. 

Of  Mr.  Redding's  own  labor  saving 
devices  there  is  no  end.  Here  is  a 
strong,  simply  constructed  rack  adjusta- 
ble to  the  height  necessary  when  flues 
are  taken  out  of  a  boiler.  The  flues 
never  reach  the  ground.  When  the  rack 
is  filled  a  traveling  crane  comes  along 
and  the  load  of  flues  is  carried  to  the 
cleaning  and  welding  furnace.  In  some 
shops  flues  are  handled  as  often  as  fif- 
teen times.  With  Mr.  Redding's  appli- 
ances they  are  never  handled  once.  The 
removing,  the  carrying,  the  cleaning,  the 
welding  and  placing  back  in  the  boiler 
is  done  by  compressed  air.  In  the  weld- 
ing of  flues  Mr.  Redding  is  a  believer  in 
the  butt  weld.  The  long  end  is  slightly 
opened  on  a  mandril,  while  the  short 
piece,  cut  off  in  the  usual  way  without 
tapering  or  scarfing,  is  readily  and  se- 
curely welded  without  any  burning  of 
thin  edges  or  weakening  back  of  the 
weld. 

A  movable  ash  receiver  surely  may  be 
said  to  fill  a  long-felt  want.  .  Locomo- 
tives are  placed  over  an  extensive  pan 
lowered  in  the  ash  pit,  and  the  ashes 
from  the  locomotive  are  dropped  in  the 
pan.  A  movable  crane  overhead  lifts 
the  pan,  which  is  of  the  automatic 
emptying  kind,  and  the  ashes  drop  into 
a  car.  The  actual  saving  of  the  time  in 
the  use  of  the  cars  alone  amounts  to 
thirty  dollars  per  day.  Then  there  is 
no  shoveling,  nor  cooling,  nor  freezing. 
The  ashes  disappear  in  a  few  seconds 
as  if  by  magic.  This  excellent  labor  sav- 
ing device  is  from  designs  by  Mr.  Red- 
ding, the  plant  being  manufactured  by 
Messrs.  Heyl  &  Patterson,  of  Pitts- 
burgh. Of  automatic  sand  drying  plants 
and  coal  and  sand  filling  plants  there  are 
perfect  working  apparatus  in  operation, 
and  in  the  wheel  and  axle  section  we  ob- 
served a  new  register  in  operation 
whereby  the  pressure  of  any  axle  less 
than  the  required  minimum  standard  was 
promptly  registered.  A  system  of 
strong  adjustable  trestles  for  supporting 
engines  after  the  wheels  are  removed 
are  also  in  operation,  thereby  avoiding 
the  carrying  and  placing  of  heavy  wood- 
en blocks,  a  system  still  much  in  vogue. 
These  trestles  are  fitted  with  strong 
screw  jacks  with  which  an  engine  frame 
may  readily  be  leveled. 


Mr.  Redding's  ingenuity  has  also  run 
into  the  boilermaking  department.  Here 
is  an  adjustable  "holdcr-on,"  whereby  in 
the  inner  edge  of  the  crown  sheet,  where 
it  is  extremely  dilhcult  to  hold  against  a 
stay  bolt  or  rivet,  an  air  cylinder  with  a 
piston  in  one  end  and  a  hole  in  a  foot 
at  the  other  is  easily  bolted  to  any  suit- 
able open  rivet  hole  and  the  adjustable 
piston  squarely  set  against  the  end  of  the 
stay  bolt,  air  pressure  from  a  detacha- 
ble pipe  furnishing  the  resistance. 

In  the  blacksmithing  department,  Mr. 
A.  W.  McCaslin  very  ably  supplements 
the  worthy  master  mechanic.  The  shop  is 
a  marvel  of  cleanliness  and  comfort.  Mr. 
McCaslin  has  patented  an  improved 
blacksmith's  forge  which  has  many  ad- 
vantages. It  is  made  of  cast  iron,  is 
very  compact,  complete  and  durable  and 
needs  no  repairing.  Partitions  for  coal 
and  coke  are  under  the  forge.  There 
are  no  unsightly  boxes  or  tanks,  and  free, 
access  is  allowed  from  all  sides.  The 
forge  is  double,  the  space  between  the 
two  is  occupied  by  the  blast  valves  and 
by  shelves  holding  the  necessary  tools. 
An  ingenious  contrivance  of  Mr.  Mc- 
Caslin's  also  is  a  drop  forge,  whereby 
the  fire  is  readily  dropped  from  large 
pieces  of  work  when  in  a  state  of  fusion 
and  immediate  application  of  the  ham- 
mer is  necessary. 

These  are  but  a  few  of  the  many 
marked  improvements  in  operation  which 
we  observed,  and  which  greatly  facili- 
tate  the   operations    of  the    470    skilled 


.McC.'i.SI.IN'S    I'.'^TENT    DOUBLE    FORGE. 

workmen  in  the  shops.  There  are  about 
650  engineers  and  firemen  who  keep  in 
almost  continuous  work  182  locomotives. 
There  are  about  a  dozen  more  engines 
in  course  of  construction,  and  with  their 
excellent  facilities  the  company  is  able 
to   do   a   great   deal   of   work   for   other 
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roads  having  terminals  at  l'itl^l)lll■t,'l1, 
and  considerable  rebuilding  and  repair- 
ing is  being  done  for  the  New  York 
Central,  Lake  Erie,  the  Monongahela 
division  of  the  Pennsylvania  R.  R.,  be- 
sides nearly  all  of  the  work  incident  to 
the  repair  of  the  engines  of  the  Union 
R.   R.   of   Pennsylvania. 

We  may  add  that  we  were  particularly 
pleased  to  observe  the  general  air  of 
comfort  and  content  among  the  wurk- 
nien.  Their  interests  and  the  company's 
interests  are  mutual  and  reciprocal,  and 
IVIr.  Charles  McGowan,  the  scholarly  and 
gentlemanly  clerk  of  the  works,  gave  us 
assurances  that  the  high  degree  of  m- 
telligcnce  and  efificiency  among  the  best 
class  of  artisans  was  owing  in  a  great 
measure  to  their  i-Ioso   slndv  and   atten- 


iiuality  of  the  engine.  The  colossal  di- 
mensions of  the  boiler,  which  is  of  the 
extended  wagon-top  kind,  afford  ample 
room  for  the  generation  of  steam,  the 
diameter  of  the  barrel  of  the  boiler  at 
llic  first  ring  being  80  ins.  The  number 
(if  flues  is  447,  2  ins.  in  diameter  and  IQ 
it.  in  length.  The  boiler  is  radial  stayed, 
with  a  fire  space  measuring  9  ft.  in 
length  by  73^  ins.  in  width,  giving  a 
total  heating  surface  of  4,625  sq.  ft.  The 
shell  of  the  boiler  is  11/16  in.  thick,  and 
the  sides  of  the  fire  bo.x  and  crown  sheets 
are  of  f^  in.  steel,  while  the  tube  sheets 
are  of  V4  in.  steel,  and  are  calculated  for 
a  working  pressure  of  210  lbs. 

The  cylinders  are  correspondingly 
large,  being  24  ins.  in  diameter  with  a 
piston  stroke  of  28  ins.,  the  diameter  of 


ings  measuring  y'/z  by  12  ins.,  the  truck 
journals  measuring  5J^  ins.  by  10  ins. 

It  will  be  noticed  from  the  illustra- 
tion that  the  entire  weight  of  the  en- 
gine is  equally  distributed  on  five  driv- 
ing axles,  the  aggregate  weight  of  the 
engine  being  270,000  lbs.  This  enormous 
weight,  amounting  to  54,000  lbs.  on  each 
of  the  five  axles,  is  not  approached  by 
any  other  locomotive  with  the  exception 
of  one  of  the  Mallet  type  recently  built 
for  the  Baltimore  &  Ohio  Railroad,  The 
total  weight  including  the  tank  and  in 
working  order  is  419.000  lbs.  The  total 
length  of  the  engine  and  tender  is  54 
ft.  S'A  ins. 

The  wheels  are  all  flanged, 'and  the 
axles  being  57  ins.  apart  from  center  to 
center,   the  builders   have   furnivlud   the 


H.  F.  Ball,  Superinlendent  of  Motive  Power. 

tion  to  the  various  features  of  Railw.w 
AND  Locomotive  Engineering,  and 
especially  to  the  correspondence  depart- 
ment. 


Largest  Switching  Engine  in  the 
■World. 
The  Lake  Shore  &  Michigan  Southern 
Railway  has  just  placed  in  service  the 
largest  switching  engine'  yet  built,  and  it 
is  the  first  of  a  number  that  are  in  course 
of  construction  in  the  Brooks  Works  of 
the  .American  Locomotive  Company.  As 
will  be  seen  by  the  accompanying  illus- 
tration, the  engine  is  of  the  o-io-o  kind. 
The  small  diameter  of  the  wheels,  5^ 
ins.,  gives  this  splendid  engine  the  ad- 
vantage of  great  tractive  force  aggre- 
gating 55.352  lbs,,  the  short  wheel  base, 
19  ft.,  tending  to   increase  the   adhesive 


HUGE     SWITCHER     KOR     THE     L.     -S.     6i     M.     S. 

ilic  piston  rod  being  4'4  ins.,  the  piston, 
packing  is  of  the  cast  iron  snap-ring 
variety.  The  engine  is  furnished  with 
12  in.  piston  valves  traveling  S^i  ins., 
with  a  steam  lap  of  i  in.  There  are  a  full 
equipment  of  Westinghouse  air  brakes 
with  air  pump  11  ins.  in  diameter  and 
double  reservoirs,  one  measuring  iS^'^ 
ins.  by  120  ins.,  and  the  other  245.-2  ir.s. 
by  72  ins. 

The  smoke  stack,  which  has  a  diameter 
of  20  ins.,  is  at  the  highest  point  above 
the  rail,  14  ft.  lo'/j  ins.  The  tank  is  of 
the  water  bottom  variety  with  a  capacity 
of  6,000  gallons  and  accommodation  lor 
12  tons  of  bituminous  coal. 

The  axles  and  bearings  are  proportion- 
ately large  and  of  the  best  material,  the 
journals  of  the  main  axles  measuring 
10' -J  ins.  by  12  ins.,  the  other  axle  bear- 


.\iuerican  T.ocomolive  Company.  Builders. 

engine  with  the  Walschaert  valve  gear, 
which  is  \^ell  adapted  to  such  a  design, 
as  it  would  be  difficult  to  find  room  for 
the  ordinary  Stephenson  valve  gearing 
inside  the  frames  of  an  engine  so  con- 
structed. This  also  gives  opportunities 
for  a  better  system  of  frame  bracing 
which  has  been  taken  due  advantage  of 
in  this  powerful  switching  engine  which 
is  intended  for  the  heavy  work  of  push- 
ing trains  over  the  "humps"  in  gravity 
yards,  of  which  the  Lake  Shore  &  Mich- 
igan Southern  have  a  very  considera- 
ble number. 

We  are  confident  that  this  engine  will 
accomplish  all  that  is  expected  of  it  and 
redound  to  the  enterprise  of  the  own- 
ers, and  to  the  ingenuity  and  skill  of  the 
designers  and  constructors.  As  a  com- 
bination of  great  strength  and  simplicity 
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•of  design  it  is  a  notable  advance  in  the 
building  of  switching  locomotives. 


Observation    Car    on    the    Denver    & 
Rio  Grande. 

Tourists  who  have  had  the  opportunity 
of  visiting  the  Grand  Cafion  of  Colorado 
will  have  observed  the  difficulties  under 
which  the  marvelous  spectacle  of  the 
towering  palisades  can  be  witnessed 
from  an  ordinary  passenger  car.  In  the 
Royal  Gorge  the  sublime  panorama 
passes  overhead  and  the  Denver  &  Rio 
Grande  Railroad  Company  have  acted 
wisely  in  constructing  a  number  of  open 
top  observation  cars.  Three  of  these 
cars,  built  at  the  company's  shops  at 
Burnham,  are  already  in  service,  each 
car  accommodating  eighty  passengers, 
and  it  need  hardly  be  said  that  they  are 
meeting  with  the  universal  approval  of 
the  delighted  passengers.  As  will  be 
seen  from  the  accompanying  illustration, 
the  car  is  admirably  adapted  for  the  pur- 
pose  in  view.     The   seats  are  malleable 


open-top  cars  of  the  Denver  &  Rio 
Grande  cannot  fail  to  aid  in  populariz- 
ing the-  amazing  spectacle  of  the  Grand 
Canon,  which  in  its  colossal  grandeur  is 
unapproached  by  any  similar  natural 
phenomena  in  the  known  world. 


Railroad  Conference  at  Detroit. 

A  unique  gathering  is  to  be  held  at 
Detroit,  Mich.,  from  September  28  to 
October  i,  inclusive,  composed  of  rail- 
road men  from  all  branches  of  the  ser- 
vice, who  come  from  all  parts  of  North 
America.  These  men  will  come  together 
for  conference  on  the  work  of  tne  Young 
Men's  Christian  Association. 

Prominent  railroad  officials  and  speak- 
ers of  national  reputation  have  already 
been  secured  to  address  this  great  gath- 
ering of  men.  Themeetings  will  be  large- 
ly inspirational  and  the  music  will  be  a 
feature,  with  quartettes  and  glee  clubs 
from  various  associations  as  well  as  a 
good  sized  orchestra  composed  of  rail- 
road  employees. 


There  are  now  about  two  hundred  and 
ten  Railroad  Associations  throughout 
North  .\merica,  with  a  membership  of 
seventy-five  thousand.  Almost  all  of 
these  associations  will  be  represented, 
and  delegates  will  also  come  from  a  num- 
ber of  unorganized  points  on  the  lines 
of  the  various  railroad  systems. 

Railroad  men  who  are  interested  in 
this  conference  and  would  like  to  attend 
are  requested  to  write  to  the  local  or 
State  secretaries  of  the  Young  Men's 
Christian  Associations,  or  to  the  Rail- 
road Department  of  the  International 
Committee  at  No.  3  West  Twenty-ninth 
street.  New  York,  from  whom  full  par- 
ticulars may  be  secured. 


Destructive  Fire  at  the  D.  &  L.  Depot. 

The  complete  destruction  by  fire  of  the 
Delaware  &  Lackawanna  passenger 
depot  at  Hoboken,  N.  J.,  last  month, 
with  the  ferry  houses  and  ferry  boats, 
and  train  sheds  and  buildings  adjoining 
the  station  has  been  a  very  serious  blow 
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fixtures  with  wood  slats.  The  interior 
width  is  8  ft.  10%  ins.,  and  the  height 
of  the  sides  of  the  car  from  the  floor 
is  32  ins.,  surmounted  by  a  brass  hand- 
rail of  1%  in.  polished  brass  pipe,  7  ins. 
in  height.  The  interior  finish  is  poplar 
painted,  and  the  cars  are  elegant  in 
appearance  and  commodious  in  design. 
The  length  of  the  car  over  end  sills  is 
51  ft.  and  width  over  sills  9  ft.  8  ins.  The 
platforms  are  of  standard  steel.  The 
four-wheeled  trucks  are  furnished  with 
Westinghouse  quick-action  brakes.  The 
wheels  are  of  the  Paige  steel-tired 
variety,  38  ins.  in  diameter,  with  axle 
journals  4Va  ins.  by  85^  ins. 

The  example  set  by  the  Denver  &  Rio 
Grande  might  well  be  followed  by  other 
roads  passing  through  mountain  gorges 
where  a  comprehensive  view  of  scenery  is 
a  physical  impossibility  except  from  the 
platform  of  the  rear  car  which  is  usually 
pre-empted  by_  some  foreign  visitor  or 
local  functionary.     The  new  observation 


The  conference  will  open  on  Thurs- 
day afternoon,  September  28,  at  3 
o'clock,  and  will  close  on  Sunday  even- 
ing, October  i.  On  Friday  noon  fifty 
or  seventy-five  shop  meetings  will  be 
held  in  all  parts  of  the  city  of  Detroit; 
these  will  be  conducted  by  the  visiting 
railroad  delegates  and  will  be  short, 
bright  and  interesting  meetings.  Prob- 
ably no  city  is  better  equipped  for  con- 
ventions than  Detroit.  AH  such  gath- 
erings held  there  attract  a  great  deal  of 
local  interest  and  this  conference  of 
earnest,  energetic  railroad  men  will  be 
no  exception  to  the  rule. 

On  Sunday  there  will  be  a  vigorous 
campaign  all  through  the  city;  the  morn- 
ing services  at  about  seventy-five 
of  the  churches  to  be  conducted  by  the 
delegates,  a  large  mass  meeting  in  the 
Light  Guard  Armory  for  men  in  the  af- 
ternoon, closing  with  a  farewell  service 
in  the  Central  Methodist  Church  in  the 
evening. 


to  the  railway  company.  The  total  loss 
is  estimated  at  $1,500,000.  Every  rail- 
road company  in  New  Jersey  came 
promptly  to  the  aid  of  the  D.  &  L., 
and  the  inconvenience  to  the  public  was 
of  short  duration.  The  fire  started  by 
an  explosion  at  midnight  on  the  ferry 
boat  Hopatcong  which  had  been  moored 
in  the  lay-up  slip.  The  cause  of  the  ex- 
plosion is  unknown,  as  the  boat  is  en- 
tirely destroyed.  Two  watchmen  are 
missing  and  are  supposed  to  be  burned. 


Silence  Is   Golden. 

The  efforts  being  made  by  the  Penn- 
sylvania Railroad  Company  to  prohibit 
unnecessary  noises  during  night  is 
worthy  of  all  praise.  Blowing  of  whis- 
tles, and  clanging  of  bells,  and  the 
blatant  calls  of  bewildered  brakemen 
are  not  conducive  to  balmy  sleep.  The 
strenuous  life  is  a  grand  thing,  but  a 
good  night's  sleep  is  better. 
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The  Wheaton  Variable  Exhaust. 

The  problem  of  lessening  the  tremen- 
dous draft  in  a  locomotive,  which  so  af- 
fects the  fines  and  flue  sheets,  without 
interfering  with  the  steaming  qualities 
of  the  engine,  is  one  which  has  engaged 
the  minds  of  many  of  our  inventors. 
The  reduction  of  the  back  pressure  in 
the  cylinders  to  a  minimum  has  also 
heen  a  source  of  anxious  thought,  and 
while  the  results  of  the  various  con- 
trivances have  not  always  been  as  suc- 
cessful as  might  be  wished,  undoubted- 
ly progress  has  been  made  along  these 
lines   of   inquiry. 


ihc  reverse  lever  and  the  pressure  of  the 
ixhaust  in  the  stacl<  is  directly  depend- 
ent upon  the  relative  position  of  the  re- 
verse lever  upon  the  quadrant.  If  the 
reverse  lever  is  at  the  end  of  the  quad- 
rant the  separate  exhaust  is  at  its  great- 
est opening,  and  this  opening  is  grad- 
ually reduced  as  the  lever  is  hooked  up 
to  running  position.  At  this  point  the 
valve  is  closed.  In  connection  with  this 
devi*ce  Mr.  Wheaton  has  invented  a  drift- 
er which  is  used  in  connection  with  the 
separate  exhaust,  which,  making  a  direct 
communication  with  both  ends  of  the 
cylinders,    similar    to    the    ordinary    by- 


increase  of  efficiency  was  raised  12  per 
cent.  These  mark  an  important  saving 
and  we  shall  be  surprised  if  the  Wheaton 
variable  exhaust  docs  not  come  into 
more  universal  use. 


ENGINE     SHOWINC.     THE     WHEATON     V/VRI.-VHI,E    EXH.AUST. 


One  of  the  most  recent  and,  perhaps, 
the. most  important  device  looking  to- 
ward lessening  these  obvious  draw- 
backs is  the  Wheaton  variable  exhaust, 
the  chief  object  of  which  is  to  allow, 
at  certain  times  and  under  certain  con- 
ditions, the  exhaust  to  escape  through 
a  separate  pipe  outside  the  chimney,  the 
idea  being  to  cause  a  mild  and  even 
draft  of  just  sufficient  force  to  cause 
the  coal  to  burn  properly  and  to  make 
the  engine  steam  properly.  By  the  use 
of  the  Wheaton  variable  exhaust  it  is 
claimed  that  a  thinner  fire  can  be  car- 
ried, coal  is  saved^  flues  last  longer,  and 
spark  throwing  is  reduced. 

The  apparatus  acts  with  the  action  of 


Railway  Gymnastics. 

The  Railway  Times,  the  official  organ 
of  the  railway  men  of  India  and  Burma, 
has  a  happy  method  of  describing  rail- 
way collisions.  This  is  a  sample  of  its 
latest:  "On  the  2d,  a  collision  took  place 
between  6  down  passenger  and  Pilot  at 
Partabgarh,  and  from  all  accounts  it  ap- 
pears that  the  pilot  had  an  officiating 
I).  T.  O.'s  carriage  attached  to  6  down, 
and,  through  the  compact,  gave  an  ex- 
hibition of  its  geometrical  talents  by 
throwing  itself  at  an  angle  of  150  de- 
grees obliquely,  and  Mr.  Leech,  who 
was  in  his  carriage,  was  forced  to  dis- 
play a  series  of  wonderful  gymnastic 
performances,  by  standing  on  his  head 
and  suddenly  falling  on  his  stomach, 
then  doing  a  double  somersault,  and 
then  standing  serenely  outside.  He 
would  not  repeat  the  feat  were  he  asked 
to  do  so  by  his  friends." 

This  Indian  narrative  of  the  Times 
writer  reminds  us  of  a  Scottish  emigrant 
who  was  counting  the  stories  of  the 
Park  Row  building  in  this  city  and  fall- 
ing backwards  he  fell  into  a  coal  chute, 
and  after  recovering  his  breath  philos- 
ophically remarked:  "It's  a  grand  thing 
I  fell  in  here,  for  there's  twa  stories  I 
wadna  kent  naething  about  if  I  hadna 
took  this  tumble.'' 


pass  valves,  and  together  with  the  varia- 
ble exhaust  appliance  can  be  readily  at- 
tached to  any  locomotive  without  chang- 
ing any  mechanism  whatever. 

Our  illustration  shows  the  device  at- 
tached to  one  of  the  locomotives  of 
the  Chicago  Great  Western  Railway, 
and  from  tests  made  under  the  super- 
vision of  Mr.  John  Birse,  master  me- 
chanic, and  Mr.  John  Lynch,  traveling 
engineer,  it  has  been  demonstrated  that 
with  the  Wheaton  variable  exhaust  the 
engine  maintained  a  higher  rate  of 
speed.  The  horse  power  with  the  varia- 
ble exhaust  valves  closed  averaged  340, 
while  with  the  valves  open  the  horse 
power  was  increased  to  380,  the  general 


We  are  surprised  that  so  few  express 
company's  money  orders  reach  us  to 
pay  for  subscriptions  and  books.  Ex- 
press offices  are  convenient  for  most 
railroad  men  to  reach,  and  the  orders 
are  as  good  as  postal  orders.  People 
are  foolish  to  send  money  in  a  letter 
if  they  can  possibly  obtain  an  express 
or  post  office  order.  The  mail  of  Rail- 
way AND  Locomotive  Engineering  has 
unfortunately  gained  the  reputation  of 
being  rich  in  money,  and  thieves  at  many 
points  are  taking  advantage  of  this 
knowledge. 


The  astonishing  record  of  putting  a 
train  of  high  class  merchandise  into  Chi- 
cago six  days  per  week  on  a  sixty-hour 
schedule  from  New  York,  and  have  the 
train  on  time  day  after  day,  was  begun 
three  months  ago  by  the  B.  &  O.  and 
continues  with  clock-like  regularitj-. 

The  ginger  jar  of  the  management  is 
large  enough  to  afford  intermediate 
cities  equivalent  despatch  so  that  Balti- 
more. Washington,  Pittsburgh,  Wheel- 
ing. Columbus,  Cleveland,  Cincinnati,  St. 
Louis,  etc.,  share  in  the  benefit,  and 
New  Y'ork  shippers  are  correspondingly 
benefited  and  greatly  elated  in  conse- 
quence. 
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Patent  Office  Department. 
An  improved  railway  signal  torpedo 
has  been  patented  by  Frank  Dutclier, 
Versailles,  and  Philip  Peter,  Pittsburg, 
Pa.  It  embraces  a  torpedo  in  a  fibrous 
case,  a  rail-engaging  strap  and  a  band 
surrounding  the  flange. 

Thomas  Nimmo,  of  South  Portland, 
Me.,  has  patented  a  spark  arrester  for 
smokestacks.  It  comprises  two  parts 
of  an  adjustable  box  having  perfora- 
tions and  means  for  bringing  the  two 
parts  together  with  jarring  force. 

A  brake  shoe  comprising  a  body  cast 
in  one  piece,  with  a  reinforcement  of 
intertwisted  strands  of  wrought  metal 
embedded  in  the  casting,  has  been  pat- 
ented by  William  P.  Taylor,  Buffalo. 
N.  Y. 

A  lubricating  device  for  journal  boxes 
has  been  patented  by  David  L.  Gens- 
bigler,  Youngwood,  Pa.  It  has  the 
added  mechanism  of  presenting  an  ad- 
justable grinding  and  polishing  roll  to 
engage  the  journals. 

An  improved  car  replacer  has  been 
patented  by  Charles  F.  Heitzman. 
Brooklyn,  It  comprises  an  inside  mem- 
ber having  ribs  to  receive  the  tread  of 
a  car  wheel  while  the  opposite  member 
is  furnished  with  means  for  engaging 
the  rail. 

James  C.  Fritts,  Newark,  N.  J.,  has 
invented  and  patented  a  device  provid- 
ing a  removable  guard  for  journal 
boxes.  It  comprises  an  open  coiled 
spiral  member  and  a  longitudinal  rein- 
forcement for  the  same.  Its  object  is 
to  prevent  the  oil-soaked  waste  within 
the  box  from  being  compressed  against 
the  lower  surface  of  the  brass. 

A  draft  apparatus  to  be  applied  to 
locomotive  chimneys  during  the  initial 
stages  of  firing  has  been  patented  by 
George  Hughes,  Bolton,  Eng.  It  com- 
prises a  movable  hood  to  enclose  the 
chimney,  a  fan  rotating  in  a  chamber, 
an  auxiliary  chimney  to  carry  away  the 
smoke  and  a  motor  to  drive  the  fan  and 
attachments. 

An  ingenious  device  wdiereby  the 
valves  of  a  locomotive  can  be  instantlj' 
changed  from  simple  to  compound  op- 
eration has  been  patented  by  James  B. 
Allfree,  Indianapolis,  Ind.  It  is  adapt- 
ed for  use  on  any  kind  of  four-cylin- 
dered  locomotive  using  high  and  low 
pressure  of  steam. 

An  adjustable  exhaust  for  locomo- 
tives has  been  patented  by  Charles  H. 
Lewis  and  Jeremiah  Smith,  Washing- 
ton, D.  C.  It  provides  a  series  of  dif- 
ferently diametered  nozzles  adapted  to 
align  one  at  a  time  with  the  mouth  &i 
the  exhaust  pipe,  and  attachments 
whereby  they  are  held  and  rotated  into 
place  as  desired. 

A  crank  shaft  having  the  combination 
of  two  pairs  of  crank  arms  with  a  coun- 
terbalance composed  of  two  sections  of 
the    adjacent    members    has    been    pat- 


ented by  Francis  J.  Cole  and  William 
S.  Stotzofif,  of  Schenectady,  N.  Y.  The 
combination  forms  a  perfect  counter- 
balance, the  parts  being  at  equal  angles 
to  the  radial  planes  of  the  pair  of  crank 
arms  in  line  axially  with  the  shaft. 

In  relation  to  the  burning  of  oil  in 
locomotives  Wellington  S.  Jenkins,  Cle- 
burne, Te.K.,  has  patented  an  atomizing 
burner  comprising  a  hollow  body  hav- 
ing two  chambers,  one  for  liquid  ^icl, 
and  the  other  for  an  atomizing  fluid, 
and  a  burner  nozzle  to  which  the  cham- 
bers lead  through  a  thimble  with  annu- 
lar grooves.  The  apparatus  has  a  steam 
chamber  with  an  opening  near  the  noz- 
zle. 

Francis  J.  Cole  and  Henry  B.  Oatley, 
of  Schenectady,  have  patented  a  steam 
boiler  superheater.  The  combination 
embraces  a  superheating  tube,  a  system 
of  superheating  tubes  therein,  which  is 
exposed  both  inwardly  and  outwardly 
to  the  products  of  combustion  passing 


noted  that  in  1904  only  thirteen  roads, 
of  an  aggregate  mileage  of  524,  were 
sold  under  foreclosure,  while  in  1896 
no  less  than  fifty-eight  roads,  of  an  ag- 
gregate mileage  of  13,720,  suffered  that 
late.  This  comparison  is  the  more 
striking  in  view  of  the  fact  that  30,000 
miles  of  new  road  have  been  added 
since    1896. 

.■\  movement  is  on  foot  to  establish 
works  in  the  City  of  Mexico  lor  the 
building  of  locomotives  and  automo- 
biles. Of  course  American  train  power 
is  pushing  the  scheme.  Parties  pre- 
Iiared  to  form  a  company  have  applied 
for  a  concession  authorizing  the  estab- 
lishment of  locomotive  works  at  such 
Iioint  in  the  republic  as  may  be  selected. 
The  immediate  vicinity  of  the  national 
capital  is  considered  the  most  suitable 
location;  and  it  is  believed  that  the  pres- 
ent boom  in  railway  building  throughout 
the  country  will  induce  the  early  begin- 


EiNTERING     A     TUNNEL     ON     THE     ST      GOTHARD     R.     R.         TRAI.V     BEING     rfLLED 
BY    TWO    TEN'-WHEEI.ED     LOCOMOTIVES. 

through  the  superheating  tube,  with  at-  ning  of  work.     .Already  car  works  have 

lachments  to  a  steam  supply  pipe  and  been    established    and    will    soon    be    in 

to  a  steam  delivery  pipe.     An  illustra-  operation.     The  two   concerns    will    re- 

tion  of  this  device  appears  in  another  quire  the  services  of  a  considerable  num- 

page  of  this  issue  of  Railway,  and  Lo-  ber  of  skilled  mechanics  from  the  Unit- 

coMOTivE  Engineering.  ed  States. 


Remarkable  Railroad  Improvement. 

The  fact  that  5.500  freight  cars  were 
ordered  in  one  week  by  only  three  rail- 
roads gives  an  idea  of  what  our  coun- 
try can  do  when  it  is  let  alone  by  rate 
disturbers,  persona!  profit  politicians 
and  the  like,  says  the  New  York  Sun. 
Two  thousand  of  these  freight  cars 
were  ordered  by  the  Burlington,  be- 
sides 500  box  cars.  Fifteen  hundred 
are  freight  cars  for  the  Chicago  and 
Northwestern,  in  addition  to  the  1.500 
ordered  by  the  same  company  in  May. 
The  other  1,500  are  ventilated  cars  for 
the    -Atlantic    Coast    Line.     It    may   be 


The  collection  of  little  "L"  road  lo- 
comotives clustered  near  the  Harlem 
river  in  New  York  is  dwindling  to  a 
mere  handful.  They  are  little  better 
than  scrap  iron,  but  industrial  concerns 
all  over  the  world  have  been  purchas- 
ing these  relics  of  antiquity  and  at  a  low 
pressure  of  steam  they  may  crawl  around 
for  some  years  to  come. 


The  Kansas  State  Fair  authorities  are 
arranging  to  have  two  old  locomotives 
come  together  in  a  real  railway  collision 
as  an  entertainment  for  the  patrons. 
They  will' see  more  than  they  expect  at 
an  exhibition  of  this  kind  some  day. 
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General  Correspondence. 


The  Educational  Value  of  a  Systematic 

Reading  of  Good  Mechanical 

Papers. 

Eilitor: 

The  saying  that  not  by  companionship 
alone  but  by  what  one  reads  a  man  is 
known,  is  a  true  one,  and  all  that  is 
necessary  to  prove  it  is  a  few  moments 
of  conversation  with  a  man  who  docs 
not  keep  posted  on  what  is  going  on  in 
the  world  around  him;  siiould  he  be  an 
engineer  or  mechanic  and  not  reading 
the  papers  pertaining  to  his  occupation 
you  will  find  him  one  of  the  one  man's 
experience  kind  who  only  knows  what 
he  has  been  able  to  learn  by  personal 
experience,  and  he  will  only  add  to  his 
stock  of  knowledge  in  the  same  slow, 
limited    way. 

E.xperiencc  may  be  a  great  teacher, 
but  it  is  an  expensive  one,  and  in  these 
days  of  so  much  good  literature  it  is  not 
necessary  to  have  all  the  experience  our- 
selves. Mechanical  papers  are  the  means 
through  which  men  pursuing  a  me- 
chanical vocation  exchange  their  ideas 
and  views  upon  certain  subjects  in  their 
line,  giving  and  receiving  accounts  of  the 
successes  and  failures  experienced  by 
tliemselves  and  others  and  invariably 
profiting  from  the  same.  They  teach 
him,  and  help  him  along  with  his  own 
learning,  and  in  these  times  of  rapid 
clianges  along  all  lines,  particularly  in 
machine  design  and  conditions  under 
whifh  the  same  is  operated,  the  engi- 
neer or  mechanic  should  devote  a  share 
of  his  time  to  keeping  in  touch  with  the 
new  ideas  and  practices  that  are  con- 
stantly coming  into  use. 

]\Ien  who  master  their  trades  do  not 
acquire  their  knowledge  spontaneously 
but  have  to  do  so  by  years  of  head  and 
hand   work. 

By  systematic  reading,  I  mean  having 
a  regular  system  and  adhering  to  it; 
mine  is  to  read  a  portion  of  each  ar- 
ticle so  as  to  become  familiar  with  that 
to  which  it  applies,  then  at  some  future 
time,  should  I  have  use  fgr  any  knowl- 
edge contained  in  these  articles,  I  can 
readily  find  the  same,  as  I  always  file 
away  the  papers  that  I  practice  this  sys- 
tem with,  and  in  time  it  is  surprising 
how  often  you  will  be  looking  up  ar- 
ticles that  you  thought  at  the  time  of 
your  first  reading  would  never  interest 
you. 

Good  mechanical  papers  are  those  in 
which  care  is  taken  in  the  choosing  of 
what  should  and  what  should  not  be 
published.  We  cannot  afford  to  give  our 
time  in  reading  trash,  yet  the  practical 
man  should  be  allowed   full  freedom   in 


the  cxpri-bbion  of  his  views  and 
liioughts,  for  it  is  in  the  reading  of  these 
that  we  get  such  information  as  cannot 
be  obtained  in  any  other  way.  Stand- 
ard works  on  engineering  and  mechanics 
are  a  necessity  and  every  engineer  or 
mechanic  should  have  one  or  more  to 
refer  to;  but  the  papers  differ  in  that 
tlicy  get  down  to  facts  and  details,  giv- 
ing the  results  under  all  conditions,  for 
what  might  be  a  success  under  one  con- 
dition might  be  a  failure  under  another. 
They  also  keep  us  posted  on  all  subjects 
pertaining  to  our  business.  Surely  they 
have  a  mission  to  perform  and  they  are 
doing  it,  and  doing  it  well. 

E.    N.    WiEST. 

Manistee,  Mich. 


impedes  the  flow  due  to  this  head  will 
permit  of  the  most  rapid  circulation,  and 
hence  most  rapid  carrying  away  of  heat 
from    sheets.     .     .     . 

"It  would  appear  that  for  a  given  boil- 
er there  is  a  maximum  allowable  steam 
generation  without  injury  to  the  sheets, 
determined  by  a  maximum  possible  cir- 
culation in  that  particular  boiler." 

That  is  all  fine  theorizing,  but  it  is 
mostly  hot  air.  I  have  seen  dozens  of 
patented  devices  applied  to  locomotive 
boilers  for  the  purpose  of  promoting 
water  circulation.  The  working  of  these 
things  was  generally  demonstrated  by 
means  of  a  model  glass  boiler  or  by 
water  glasses  that  showed  the  rapid 
movement  01   the   water  caused   by   the 


TR.ilN    CROSSING    THE    SCHUYLKILL     RIVER    AT    PHIL.A.DELPHI.\. 


Water   Circulation. 

Editor: 

In  the  report  on  Boiler  Design,  read 
at  the  1904  Master  Mechanics'  conven- 
tion, there  was  a  good  deal  said  about 
water  circulation,  and  as  the  committee 
was  continued,  I  have  looked  for  more 
light  on  the  subject,  but  I  cannot  find 
that  anything  was  said  about  water  cir- 
culation at  the  Manhattan  Beach  con- 
vention. I  am  sorry  for  this  omission. 
.\  part  of  the  report  last  year  read: 

"It  is  essential  that  the  circulation 
within  the  boiler  shall  follow  such-  lines 
and  proceed  with  such  regularity  that 
solid  w-ater  may  overlie  all  portions  of 
the  heating  surface. 

"Such  circulation  is  due  to  the  excess 
of  weight  of  a  comparatively  cool  col- 
umn of  water  over  a  hotter  and  lighter 
body  or  a  mixture  of  hotter  water  and 
steam,   tlie  design  of  boiler  which   least 


patented  contraption.  Some  enterpris- 
ing master  mechanic  would  apply  the 
full  size  apparatus  to  a  boiler  or  two, 
llie  operation  of  the  thing  would  be 
carefully  watched  for  a  week  or  two. 
and  reports  would  come  in  saying  that 
the  circulation  was  saving  10  or  15  per 
cent,  of  the  fuel.  The  patentee  or  pro- 
moter would  go  to  other  master  me- 
chanics with  the  glowing  reports  of  sav- 
ing, and  some  of  them  would  apply  it 
to  more  boilers,  and  so  it  would  make 
a  start  into  operation.  But  the  inventor 
or  the  promoter  could  not  remain  all 
the  time  to  keep  the  merits  of  the  cir- 
culator in  evidence,  and  its  good  quali- 
ties would  be  forgotten  with  the  result 
that  the  device  would  find  its  way  into 
the  scrap  heap  when  the  engines  went 
in  for  general  repair. 

There  is  a  great  deal  of  idle  theoriz- 
ing about  water  circulation  that  is  not 
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.  founded  on  experience.  Our  theorists 
'  tell  us  that  when  tubes  become  coated 
and  the  boiler  gets  loaded  with  mud,  the 
resulting  waste  of  heat  is  enormous. 
Yet  you  and  I  have  seen  engines  shop- 
ped whose  boilers  were  almost  a  solid 
mass  of  mud  and  scale,  yet  it  affected 
the  steaming  very  little,  and  when  the 
engine  came  out  with  a  clean  boiler  it 
burned  just  as  much  coal  as  it  did  when 
the  boiler  was  loaded  with  solids. 

We  hear  a  great  deal  about  the  neces- 
sity for  increasing  the  water  spaces.  It 
is  all  poppycock.  You  remember  the 
Knott  smoke  consumer  and  water  cir- 
culator that  had  brick  walls  set  like 
gravestones?  Well,  that  combination 
had  vertical  plates  dividing  the  space  in 
the  water  leg,  the  intention  being  to 
have  the  colder  water  move  downwards 
in  the  space  next  to  the  outside  -sheet 
and  the  heated  water  mixed  with  steam 
ascend  in  the  space  next  to  the  hot  in- 
side sheets.  Some  people  were  carried 
away  by  that  combination  and  it  was 
applied  to  many  locomotives  where  the 
feed  water  was  very  hard.  In  practice 
it  was  found  that  all  the  water  circula- 
tion was  in  the  space  next  to  the  inside 
sheets  and  the  outside  space  gradually 
filled  up  with  mud  and  scale,  because  the 
water  there  was  stagnant.  But  it  did  not 
seem  to  make  any  difference  to  the 
steaming  qualities  of  the  engines,  and 
■  the  circulating  plates  that  were  useless 
remained  in  place  until  new  fire  boxes 
were  needed.  There  was  little  more 
than  one  inch  of  clear  water  space,  but 
it  was  sufficient.  Some  of  the  older 
locomotive  men  on  the  Lake  Shore 
could  tell  interesting  things  about  that 
attempt  to  make  the  water  circulate  ac- 
cording to  theory. 

In  making  these  comments  I  do  not 
claim  that  liberal  water  space  is  not  a 
good  thing,  but  merely  to  make  the 
point  that  a  narrower  space  will  pass 
the  water  through  without  damage  to 
the  sheets. 

There  are  some  things  about  mud 
rings  and  about  size  of  cylinders  and  of 
steam  ports  that  are  worth  considering 
from  the  standpoint  of  experience,  but 
I  shall  leave  them  for  a  future  letter. 
I.  B.  Poor. 

Hoiicxbrook.  Pa. 


Low   Water  in  the   Boiler. 
Editor: 

I  was  very  much  interested  and  amused 
at  the  happy  account  of  the  Civil  Service 
examination  of  the  candidates  for  State 
inspector  of  locomotive  boilers,  in  your 
August  issue,  but  you  will  permit  me 
to  state  that  the  question  in  reference 
to  locating  the  height  of  water  in  the 
boiler  when  the  water  is  below  the  lower 
gauge  cock  is  really  not  so  difficult  a 
question  as  your  able  contributor  seems 
to  think  it  is.  Instead  of  putting  out 
the  fire  or,  as  your  correspondent  jocu- 


larly suggests,  bringing  along  the  X-ray 
expert  to  try  his  hand  at  looking  through 
a  sheet  of  steel,  a  better  plan  is  to  open 
the  second  gauge  cock  and  then  opening 
the  lower  one  it  can  readily  be  seen  if 
the  steam  from  both  is  exactly  similar; 
that  is,  if  both  show  "blue  steam,"  it  is 
safe  to  assume  that  the  water  is  at  a 
dangerous  depth  below  the  lower  gauge. 
If,  however,  the  steam  from  the  lower 
gauge  cock  is  saturated  with  water,  the 
experienced  eye  will  be  able  to  detect 
by  the  apparent  degree  of  saturation  the 
nearness  of  the  water  to  the  lower  gauge 
cock.  To  tell  the  exact  distance  in  frac- 
tions of  an  inch  is  a  physical  impossi- 
bility, but  to  make  a  close  estimate  by 
the  appearance  of  the  steam  by  the 
method  pointed  out  is  not  only  easy  but 
is  done  oftener  than  many  would  care  to 
admit.  If  the  fire  was  put  out  every 
time  the  water  is  low  there  would  be  a 
great  quenching  of  fires.  I  presume  your 
able  correspondent  is  aware  that  there 
is  usually  a  considerable  distance  be- 
tween the  lower  gauge  cock  and  the 
crown  sheet. 

J.  Gr.\nt. 
Eh'cabcthf'Oft.  ^'-  J- 


Cultivating  Political   Pulls. 

Editor: 

Under  the  heading  of  "Candidate  for 
Railroad  Commissioner,"  a  very  perti- 
nent paragraph  appears  in  your  issue  for 
July,  intimating  that  the  candidate  sup- 
ported by  several  divisions  of  the 
Brotherhood  of  Locomotive  Engineers 
lacked  one  qualification  that  would  like- 
ly defeat  the  best  efforts  of  his  friends- 
he  was  not  an  accomplished  wire-pulling 
politician. 

Doubtless  this  pre-requisite  is  as  es- 
sential in  the  State  of  New  York  as  it 
is  here  in  Pennsylvania,  and  will  likely 
continue  to  be  so  just  as  long  as  the 
appointing  powers  are  dependent  upon 
party  organization  for  nomination  and 
election.  Political  pull,  like  preferment 
for  place,  does  not  come  to  a  man  over 
night.  It  has  to  be  lonVed  for  and  paid 
for  either  by  long  and  valuable  services 
to  a  distinct  party  organization,  or  in 
hard   cash   to   a   party  leader. 

District-Attorney  Jerome,  of  your 
city,  speaking  in  Kansas  the  other  day, 
declared  that  United  States  Senator- 
ships  were  publicly  put  up  for  sale.  The 
practice  of  bargain  and  sale  in  political 
places  is  perhaps  as  open  and  scandalous 
in  America  to-day  as  it  ever  was,  with 
this  difference,  that  the  public  con- 
science has,  if  anything,  become  more 
hardened.  As  the  poet  Burns,  in  speak- 
ing of  certain  conditions  in  Scotland  in 
his  day,  said: 

"They're      sae     accustomed     to     the 
sight. 
The  view  o'  't  gies  them  little  fright." 

Indeed,  the  real  fault  begins  with  the 


people  themselves.  A  candidate  for  the 
humblest  elective  office  is  looked  upon 
as  a  proper  subject  for  spoliation  ami 
robbery.  His  contribution  to  the  cam- 
paign fund,  or  assessment  as  it  is  called, 
is  part  of  the  agreement,  and  is  looked 
upon  as  a  matter  of  course.  Every  idle 
vagabond,  too  lazy  to  work,  assures  the 
candidate  that  it  is  in  his  interest  that 
he  is  abroad,  and  if  he  only  had  a  little 
money  to  "treat  the  boys"  he  would  land 
the  candidate  at  the  head  at  the  polls. 

Independent  clubs,  so-called,  although 
very  dependent  financially,  set  a  fixed 
price  for  so  many  votes,  and  in  many 
instances  the  money  is  paid,  but  the 
goods  fail  to  be  delivered. 

Thus  it  is  that  the  successful  candidate 
having  passed  through  this  ordeal  of 
chicanery,  or  tariff,  or  whatever  it  may 
be  called,  is  in  a  certain  sense  compelled 
to  look  for  some  return  above  and  be- 
yond his  limited  salary.  A  Senatorship 
is  considered  proper  game  for  a  mem- 
ber of  Assembly.  Thirty  thousand 
dollars  is  said  to  be  a  low  price  paid 
by  a  Senatorial  candidate.  This  is  equal 
to  his  entire  salary  for  six  years  at 
Washington.  Hence  it  can  readily  be 
seen  that  commissionerships  and  other 
offices  requiring  Senatorial  endorse- 
ment afford  an  opportunity  to  the  Sena- 
tor to  recoup  himself. 

With  this  condition  of  things  it  is, 
therefore,  apparent  that  mere  ability  to 
discharge  the  duties  of  the  office  is  a 
secondary  consideration.  We  often  hear 
of  office  seekers  failing  to  secure  an  ap- 
pointment, but  rarely  hear  of  them  fail- 
ing to  fill  the  position  if  they  are  for- 
tunate enough  to  secure  appointment. 
The  mere  getting  together  of  a  delega- 
tion to  present  one's  claims  to  the  ap- 
pointing power  is  rarely  of  any  benefit. 
The  action  of  the  appointing  power  is 
guided  by  those  who  are  near  to  him, 
and  members  of  Divisions  of  Locomo- 
tive Engineers  are,  generally  speaking, 
as  far  away  from  Senators  and  Gover- 
nors of  States  as  they  are  from  the 
Czar  of  Russia  or  the  Mikado  of 
Japan. 

It  is  wiser  to  attempt  to  accomplish 
what  is  reasonable  and  within  grasp  than 
to  go  beyond  the  range  of  possibility, 
and  if  railroad  men  generally  would  take 
a  warmer  and  closer  interest  in  the  body 
politic  in  their  immediate  vicinities,  it 
would  not  only  be  better  for  the  politics 
but  it  would  be  better  for  themselves. 
With  some  opportunities  to  observe  the 
attitude  and  actions  of  railroad  men  dur- 
ing political  campaigns  as  well  as  some 
personal  experience,  I  must  state  that  in 
the  cases  of  the  nominations  I  have  ob- 
served that  fell  to  the  lot  of  railroad 
men,  the  candidates  did  not  meet  with 
that  cordial  support  of  their  fellow  work- 
men which  they  ought  to  have  done. 

It  has  been  truly  said  that  it  is  diffi- 
cult to  see  that  those  who  are  near  us 
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arc  any  greater  than  we  are  ourselves, 
and  hence  we  are  apt  to  be  jealous  of 
the  success  of  those  around  us,  but 
surely  it  would  be  exhibiting  a  wiser  and 
a  better  spirit  to  help  one  of  our  own 
class  to  legislative  office,  hoping  and 
believing  that  tliey  who  have  shared  our 
toils  and  hardships  would,  in  all  like- 
lihood, know  what  was  within  the  scope 
of  legislative  enactment  likely  to  bcnelit 
us  as  a  body,  rather  than  to  support  some 
fledgling  lawyer  whose  father  may  have 
been  able  to  send  a  young  blockhead  a 
long  time  to  school,  or  to  send  some 
other  one  to  legislate  for  us  who  may 
have  shown  some  ability  in  accumulating 
money  by  selling  rum. 

In  any  event,  I  will  venture  the  state- 
ment that  it  is  the  experience  of  railroad 
men  generally  that  in  political  cam- 
paigns they  do  not  support  each  other 
with  that  degree  of  brotherly  interest 
which  their  common  interests  might  be 
expected  to  induce  them  to  do,  and  it 
is  not  to  be  wondered  at,  therefore, 
when  some  sporadic  occasion  arises 
similar  to  the  one  so  pointedly  and  per- 
tinently referred  to  by  you,  that  a  can- 
didate for  some  appointive  office  finds 
that  he  has  not  the  necessary  "pull"  to 
"land."  The  appointing  powers  know 
the  limited  political  value  of  the  source 
from  which  his  recommendations  come, 
and  they  act  accordingly. 

\Vm.  Bv.\rs. 

Scraiiton,  Pa. 


moved,  open  cylinder  cocks  and  close 
throttle  till  cylinders  are  free  of  water; 
then  slightly  open  tlirottle,  when  engine 
will  move.  ' 

Yours  truly, 

J.   A.    McCrea. 
Kciwrn,   Out. 


Driving-Box  Holder. 

Editor: 

Enclosed  is  a  sketch  of  an  apparatus 
for  holding  driving  boxes  right  side  up 
on  the  journals  after  the  cellars  have 
been  packed  and  put  into  place.  In 
moving  the  wheels  from  place  to  place 
in  the  shop,  the  boxes  sometimes  get 
turned  upside  down  and  the  pressure  on 
the  waste  forces  out  the  oil  and  the 
waste  does  not  retain  its  original  posi- 
tion if  left  upside  down  very  long.  This 
disturbance  often  causes  heating  of  the 
boxes. 


Smith,  house  foreman.  At  the  inquest 
held  at  Lowell  there  appeared  as  expert 
witnesses  one  Norman  VViard,  and  an- 
other man  named  Hayes.  Norman 
Wiard  had  an  invention  which  he  claim- 
ed would  prevent  any  like  occurrences. 
I  was  running  at  the  time  a  Mason  en- 
gine named  "Nashua,"  16x24  ins.  s  fl. 
wheels,  on  freight  service.  Mr.  Wiard 
wanted  very  much  to  put  his  invention 
on  the  "Nashua."  Mr.  J.  B.  Winslow 
our  then  superintendent,  was  willing  to 
let  him  put  it  on  the  "Nashua"  if  I  would 
agree  to  run  it.  I  told  him  that  I 
thought  an  engine  with  plenty  of  water 
and  a  reasonable  amount  of  steam  was 
as  safe  as  one  with  low  water. 

I  was  not  favorably  impressed  with  his 
invention,  being  "an  old  fogy,"  as  Mr. 
Wiard  expressed  it.  So  they  put  his 
invention  on  a  Hinckley  engme,  narried 
"Kumiord,"     15x22     ins.,     doing     spare 


Broken  Reach  Rod  and  No  Brake. 

Editor: 

I  have  been  following  up  this  question 
since  June  issue,  1905,  of  a  runaway  light 
engine  down  a  grade,  with  no  brake,  and 
have  come  to  the  conclusion  that  with 
the  modern  engines  of  to-day  it  would 
lie  almost  impossible  to  lift  links  by  try- 
ing to  fish  up  eccentric  rods.  If  an 
engineer  and  fireman  could  slip  a  piece 
of  rope  around  end  of  lifting  arm,  they 
could  not  get  power  enough  to  reverse 
engine.  I  also  think  it  a  very  difficult 
task  to  drive  a  key  out  of  valve  rod,  or 
break  this  rod  connection  when  engine 
is  running  by  blows  from  a  hammer. 

Allow  me  to  suggest  a  way  which  I 
consider  would  be  more  reliable  than 
the  remedies  mentioned  in  previous  is- 
sues: 

Start  both  injectors  wide  open  and  fill 
boiler  with  water,  open  cylinder  cocks 
and  then  slightly  open  throttle  and  allow 
water  to  feed  into  cylinders,  this  mak- 
ing water  pumps  out  of  cylinders  and 
will  stop  the  motion  of  the  engine.  With 
cylinder  cocks  open  and  water  relief 
valves  in  cylinder  heads  there  will  be  no 
danger  of  knocking  out  head,  then  as 
speed  of  engine  decreases  increase  sup- 
ply of  water  by  opening  throttle,  then 
close  cylinder  cocks,  and  engine  will 
stop,  and  the  necessary  repairs  can  be 
made.      Or    if    engine    is    wanted    to    be 
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METZGERS     DRIVINC-BOX     HOLDER. 


END  VIEW. 


This  apparatus  should  be  put  on  as 
poor,  as  the  boxes  are  fitted  and  remain 
until  the  wheels  are  in  the  final  position 
under  the  engine.  For  the  sake  of  econ- 
omy, old  cast  iron  bulldozer  dies  are 
very  good  weights  for  medium  sized 
boxes.  The  offsets  in  the  center  are 
for  handles.  The  set-screw  on  top  is  to 
prevent  the  hooks  from  slipping  off.  Mr. 
Mctzger,  our  pit  foreman,  is  the  origi- 
nator of  the  apparatus.  We  have 
enough  for  ten  engines  here  and  th^-y 
h,'.ve    been    a    success. 

John  W.   Percy. 

South   Tacoiitii,   JJ'ash. 


A   Freak  Boiler  Water   Circulator. 

Editor: 

On  February  18,  1868,  the  Boston  & 
Lowell  R.  R.  had  an  engine  named 
"Wm.  Sturgis,"  blow  up  at  Lowell,  kill- 
ing George  Spaulding,  engineer,  and 
Stillman    White,    fireman,     and     Henry 


work,  and  a  Mason  engine  called  "Mer- 
rimack." 16x24  ins.,  5'/^  ft.  wheels,  run- 
ning a  passenger  train.  R.  T.  King  ran 
the  "Merrimack"  and  J.  Harriman  the 
"Rumford." 

The  invention  was  a  system  of  pipes 
to  take  the  water  from  the  bottom  of 
the  boiler  to  the  top  just  over  the  crown 
sheet  and  spray  it  over  the  tubes  and 
crown  sheet.  It  was  put  on  the  "Rum- 
ford"  first.  She  ran  something  like  two 
weeks,  but  bothered  quite  a  little.  An- 
other was  put  on  the  "Merrimack."  She 
ran  a  few  trips  between  Boston  and 
Nashua,  when  she,  like  the  "Rumford," 
lost  three  of  the  top  row  of  her  flues. 
This  was  our  experience  with  W'iard's 
boiler  attachment. 

Mr.  Wiard  had  his  invention  patented, 
I  think.  He  was  also  connected  with  the 
U.  S.  Government  in  getting  up  big  guns 
for  harbor  defense,  and  made  quite  a 
number  of  experiments  in  Boston  Har- 
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bor.  He  afterwards  went  to  China  to 
«how  the  Chinamen  what  he  knew  about 
liarbor  defense.  He  got  into  trouble 
with  the  Chinamen  and  they  put  him  in 
the  stocks.  He  afterwards  returned  to 
this  country,  and  I  think  he  died  in 
Washington. 

Mr.  Wiard's  invention  he  claimed  was 
to  prevent  burning  flues,  and  avoiding 
boiler  explosions,  but,  like  others,  it 
failed.  I  do  not  think  he  claimed  any- 
thing for  superheating  steam.  This  is 
about  all  the  information  I  can  give  you. 

R.  T.  King,  who  was  engineer  of 
the  "Merrimack,"  is  still  with  us  run- 
ning. J.  Harriman  died  in  Texas  some 
twenty   years    ago. 

Boston  &  Maine. 


No  Poor  Coal. 

Editor: 

I  have  read  with  much  amusement 
the  remarks  made  by  T.  F.  Adams,  mas- 
ter mechanic  of  the  St.  Louis  South- 
western Railroad,  at  the  Master  Me- 
chanics' convention,  wherein  he  says 
that  there  is  not  such  a  thing  as  poor 
coal  and  no  coal  that  will  clinker  if  it  is 
properly  fired.  According  to  certain  ar- 
ticles that  appeared  in  R.^ilway  and^ 
Locomotive  Engineering  several  years 
ago,  the  best  proof  of  good  firing  is  the 
absence  of  black  smoke.  If  you  make 
that  the  basis  of  judgment  of  the  en- 
gine's running  on  the  St.  Louis  & 
Southwestern,  they  are  far  from  show- 
mg  a  good  example.  Firemen  in  th^s 
ountry  do  not  sit  up  nights  tryinc'  to 
think  out  how  to  keep  her  hot  on 
s-mokeless  firing,  and  the  Southwestern 
engines  are  as  smoky  as  any  to  be 
fotind  in  Arkansas.  After  I  read  the  ar- 
ticle about  what  Mr.  Adams  said,  I 
made  it  my  business  to  visit  some  of  the 
ash  pits  on  his  road  and  I  have  seldom 
seen  more  clinkers  for  the  quantity  of 
ashes  dumped. 

My  discoveries  make  me  believe  that 
Mr.  Adams  was  putting  up  a  joke  upon 
his  fellow  members  of  the  Master  Me- 
canics'  Association,  but  Railway  and 
Locomotive  Engineering  has  no  right 
to  circulate  fun  of  that  kind.  Better  re- 
turn to  your  Ananias  Department, 
which  was  quite  as  good  as  most  of  the 
stories  we  read  about  coal  saving. 

R.   M.  Willis. 

Joncsboro,  Ark. 


The  New  Shops  of  the  Lehigh  Valley 
Railroad  at  Sayre,  Pa. 

Those  who  have  been  at  the  Crystal 
Palace,  London,  or  at  the  Centennial  Ex- 
hibition at  Philadelphia,  may  see  a  re- 
production in  the  new  shops  of  the  Le- 
high Valley  Railroad  at  Sayre.  The 
main  building,  which  measures  750  ft.  by 
360  ft.,  is  cotnpleted  and  the  new  ma- 
chinery is  being  rapidly  put  in  place.  The 
structure,  with  the  exception  of  the  out- 


er walls,  which  are  of  brick  with  gran- 
ite facings,  is  of  steel  with  steel  and 
glass  roof,  the  glass  toward  the  north, 
the  steel  sheets  toward  the  south.  There 
are  two  120-ton  cranes  and  ten  is-ton 
cranes  traversing  the  building.  There  is 
accommodation  for  52  locomotives  un- 
dergoing repairs,  and  when  the  machin- 
ery is  all  in  working  operation  there  will 
be  about  400  machines,  all  of  the  newest 
and  best  type  of  their  kind,  ranging  from 
go  ft.  planing  machines  and  9  ft.  wheel 
lathes,  to  the  smallest  sized  screw  cutter. 
Shafting  suspended  from  solid  steel 
hangers  stretches  the  entire  length  of 
the  building,  driven  in  100  ft.  sections 
by  electric  motors,  many  of  the  larger 
machines  being  driven  by  independent 
variable-feed  motors.  Thei-e  are  96  small 
forges  and  10  large  forges  in  the  black- 
smithing  section.  We  observed  that  the 
,-invils     were     all     of     the     Hav-Budden 


foremen  have  a  very  superior  air  about 
them.  Their  chests  seem  to  svv'ell  out 
in  their  immaculate  shirt  fronts.  The 
general  foremen  have  all  the  independent 
exterior  of  retired  plutnbers;  but  when 
you  reach  the  kindly  eye  of  Mr.  E.  T. 
James,  the  gentlemanly  superintendent, 
you  meet  the  kind  of  man  it  does  one 
good  to  meet.  There  are  no  collars  or 
cuffs  about  him,  but  all  the  multitudinous 
details  of  the  marvelously  mighty  maze 
around  you  is  at  his  finger  ends.  The 
R.\iLWAY  AND  Locomotive  Engineering 
magazine  seemed  to  be  a  magic  word 
to  him.  He  had  read  it  in  his  youth. 
He  kept  on  reading  it  in  the  busy  days 
of  his  early  manhood,  and  he  was  read- 
ing it  still  in  spite  of  the  thick-throng- 
ing avalanche  of  affairs  incident  to  the 
upbuilding  and  running  of  such  a  vast 
mechanical  maelstrom.     If  he  knew  more 
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make,  and  highly  spoken  of  by  the  skilled 
workmen. 

The  division  of  the  shop  into  sections 
has  all  the  mathematical  exactness  of  an 
army  division.  The  gang  foremen,  of 
which  there  are  eight,  had  each  six  pits, 
and  each  was  provided  with  an  "office" 
of  his  own,  where  he  is  monarch  of  all 
he  surveys.  The  general  foreman  has  a 
central  "office,"  elegantly  equipped  and 
connected  by  telephone  with  his  assist- 
ants' "offices."  The  tool  department  is 
something  new.  There  are  60  electrically 
equipped  stations  throughout  the  shop, 
to  the  nearest  one  of  which  the  work- 
man desiring  a  tool  comes  and  writes  on 
a  pad  and  touches  a  button  and  goes 
about  his  business.  A  messenger  from 
the  tool  room  arrives  and  without  loss 
of  time  the  workman  is  supplied  with  the 
desired    tools    or    material.      The    section 


than  those  around  him  it  was  because  he 
had  read  more. 

We  proceeded  to  the  great  power  house 
and  began  at  the  beginning.  Here  were 
the  36.000  horse  power  engines,  built  by 
Macintosh,  Seymour  &  Co.,  Auburn,  N. 
Y.  Here  were  four  300  horse  power  dy- 
namos made  by  the  Westinghouse  Com- 
pany. Beyond  these  was  the  far-reaching 
row  of  white  furnaces  with  automatic 
stokers  in  full  operation,  the  product  of 
the  McClaye,  Brooks  Co.,  of  Scranton. 
The  power  house  resembled  the  interior 
of  some  monster  Atlantic  liner  multiplied 
by  three.  Then  underneath  the  great 
engines  there  were  the  thousand  and  one 
contrivances  used  in  the  distribution  of 
the  titanic  forces,  the  steam  and  electric 
conduits, ,  the  water  and  compressed  air 
pipes,  the  myriads  of  dials  and  gauges 
and  expansion  joints  and  controllers  and 
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circuit  breakers  until  we  seemed  lost  in 
our  wanderings  "into  tlie  undcrhiml,  into 
the  wonderland." 

Into  each  of  the  locomotive  pits  there 
are  valves  for  steam  and  compressed  air 
and  water.  The  concreted  bottoms  of 
the  pits  slope  slightly  to  one  side.  There 
is  no  central  cavity  for  accumulated 
water.  The  smoke  funnels  over  the 
blacksmiths'  fires  turn  suddenly  down 
into  the  ground.  Wc  shook  our  head  at 
the  unnatural  innovation,  but  Mr.  James 
advised  us  to  feel  the  suction  draft  in- 
side. We  ventured  rashly  -near  one  of 
the  funnels  and  a  copy  of  the  Tunkhan- 
nock  Exj>rcss  flew  out  of  our  feeble  fin- 
gers witit  the  rapidity  of  chain  lightning 
and  went  into  utter  darkness.  These 
suction  drafts  were  admirably  suited  for 
tiring  up  a  locomotive  in  the  shop,  an 
adjustable  funnel  being  placed  over  the 
smoke  stack  and  no  blinding  smoke  al- 
lowed to  affect  the  general  inspection  of 
the  engine  being  tested. 


cept  Mr.  James  himself.  He  had  the  re- 
mains of  the  last  of  40  old  houses  that 
were  pulled  down  to  make  way  for  a 
part  of  the  works,  and  into  the  first  floor 
of  this  rickety  establishment  he  had  his 
headquarters.  lie  had  thought  of  all  but 
I'.imself.  Like  Alexander,  who  was  said 
to  have  given  everything  he  had  away 
except  his  sword,  Mr.  James  looked  to 
be  the  only  poorly  accommodated  man  in 
the  place;  but  he  is  naturally  and  easily 
the  master  mind  in  a  vast  and  perfectly 
equipped  establishment  worthy  of  a  great 
railway  and  of  the  mechanical  ingenuity 
of  the  twentieth  century. 


A  Striking  Comparison. 

An  old  inventory  of  the  Mohawk  & 
Hudson  Railroad,  dated  January  I, 
1833,  says  the  Four  Track  News,  gives 
the  following  as  the  total  rolling  stock 
of  the  road  at  the  time: 

Three  locomotives   (the  "John   Bull,'' 


Firefly  vs.  Electric  Light. 
Concluding  a  course  of  lectures  at 
the  Royal  Institution  on  "Flame,"  says 
the  London  Standard,  Sir  James  Dewar 
exhibited  a  tabular  statement  showing 
the  small  amount  of  light,  compared 
with  the  energy  expended,  which  the 
best  of  human  appliances  yield,  and 
how  utterly  man  is  beaten  by  the  fire- 
fly. The  figures  stand  somewhat  as 
follows: 

Percent-  Non- 
age of  luminous 
light.      energy. 

Candle    2  98 

Oil    ... 2  98 

Coal  gas   2  98 

Incandescent  lamp   ....  3  97 

Arc  lamp   10  90 

Magnesium  lamp  15  83 

Cuban  firefly   99  i 

In  the  economy  of  light  the  little 
phosphorescent  beetle  of  the  Eastern 
or  Western  archipelagos  is  easily  first. 
If  we  could  produce  light  as  efficiently, 
either  by  gas  or  electricity,  millions 
and  millions  of  tons  of  coal  would  be 
saved  yearly  in  the  world. 
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Mr.  James  has  introduced  many  valu- 
able improvements  of  his  own.  Under 
the  larger  lathes  he  has  prepared  capac- 
ious pits  where  the  steel  shavings  find 
themselves  spinning  their  endless  coils 
far  away  from  the  feet  of  the  busy  work- 
men. A  laborer  comes  along  at  proper 
intervals,  and  the  accumulated  cuttings 
are  removed  at  an  adjustable  opening  in 
the  floor. 

Space,  or  rather  the  want  of  space,  for- 
bMs  us  dwelling  on  the  far-reaching 
store  room,  the  finely  equipped  oil  room, 
the  great  heating  and  ventilating  appar- 
atus, the  extensive  lavatories,  all  ar- 
ranged on  a  scale  of  magnitude  compat- 
ible with  the  great  central  building.  A 
70-ft.  turning-table,  moved  by  electricity. 
was  conveniently  near.  Everything  and 
everybody  seemed  well  provided   for  ex- 


the  "De  Witt  Clinton"  and  "The  Ex- 
periment") ;  three  carriages,  accom- 
modating twelve  passengers  each,  nine 
accommodating  nine  each,  two  accom- 
modating six  each,  and  three  accom- 
modating eighteen  each,  a  total  ca- 
pacity of  183.  In  contrast  with  this,  it 
is  interesting  to  quote  a  few  figures  of 
to-day :  The  present  equipment  of  the 
New  York  Central  and  Hudson  River 
Railroad,  of  which  the  Mohawk  and 
Hudson  is  a  part,  includes  1,851  loco- 
motives (with  seventy-six  in  process 
of  construction),  and  1.177  passenger 
cars  with  a  capacity  of  70,962  pas- 
sengers. These  figures  do  not  include 
officer's,  pay  or  baggage  cars.  In  ad- 
dition to  these  surprising  figures  there 
are  277  Pullmans  in  daily  service  on 
the  New  York  Central. 


There  is,  it  seems,  a  great  deal  more 
than  carbon  in  black  coal  smoke.  Prof. 
E.  Knecht  has  analyzed  the  soot  from 
Manchester  coal  smoke,  and  at  a  recent 
lecture  he  exhibited  the  results  of  his 
analysis.  Among  them  were  snow- 
white  samples  of  ammonium  chloride, 
ammonium  sulphate,  calcium  sulphate, 
and  a  beautifully  crystallized  paraffin  hy- 
drocarbon similar  in  properties  and 
composition  to  a  substance  present  in 
beeswax.  The  soot  also  contained  13 
per  cent,  of  heavy  hydrocarbon  oils. 
From  some  of  the  products  Professor 
Knecht  had  prepared  a  brown  dyestuflf 
which  produced  absolutely  fast  shades 
on  cotton. 


One  million  dollars  is  to  be  spent 
by  the  New  York,  New  Haven  &  Hart- 
ford Railroad  Company  on  Norwood, 
Mass.,  and  500  artisans  are  to  be  trans- 
ferred from  the  shops  of  the  company 
in  the  Elm  City  to  Norwood.  The  com- 
pany now  maintains  a  number  of  small 
shops,  which  are  scattered  here  and 
there  along  its  various  di\nsions,  and, 
in  some  instances,  inconveniently  located 
as  to  the  centers  of  traffic.  They  are 
generally  equipped  with  machinery  of 
an  old  pattern,  which  adds  to  the  cost 
of  making  repairs.  The  Norwood  shops 
will  be  made  a  thoroughly  modern  re- 
pair plant  with  first-class  tools  and  gen- 
eral equipment. 


The  loss  of  life  caused  by  railroad  ac- 
cidents in  the  United  States  is  deplora- 
ble, but  a  greater  number  of  people 
lose  their  lives  every  year  by  falling  out 
of   windows. 
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William  Mooney. 

An  open  switch  on  the  bridge  at  New- 
ark Bay,  a  locomotive  with  a  heavy 
train  of  passenger  cars  approaching,  the 
keen  eye  and  clear  head  of  the  engineer 
taking  in  the  situation  at  a  glance,  he 
calls  to  the  fireman  to  jump  for  his  life, 
his  strong  hands  grasp  the  levers,  the 
great  engine  rocks  and  heaves  as  the 
ponderous  wheels  splinter  the  crumbling 
tics,  the  brakes  are  shrieking,  the  train 
of  cars  is  slackening  its  speed,  the  pas- 
sengers are  saved,  the  fireman  is  saved, 
and  the  engine  falls  over  into  the  deep 
waters,  and  William  Mooney,  the  en- 
gineer, passes  alone  through  the  dark 
gates  of  death. 

This  is  heroism  of  the  highest  and 
noblest  kind.  There  is  no  thought  of 
self  in  those  last  awful  moments.  There 
is  the  simple  sense  of  duty.  There  is 
the  heart  of  steel  and  the  soul  of  fire. 
Men  have  died  in  battle  and  in  stofm 
and  in  pestilence-stricken  cities  minister- 
ing to  the  afflicted,  but  no  man  ever 
died  more  heroically  than  this  man  of 
iron.  The  tears  that  fall  for  such 
a  man  are  blessed  tears.  They  brighten 
our  mental  view,  and  humanity  seems  of 
nobler  mould  because  of  the  vision  of 
this  high  heroic  soul. 


Car  Wheels. 

I'he  use  of  cast  iron  car  wheels  was 
tlic  subject  of  a  lengthy  discussion  at  the 
recent  convention  of  the  .American  So- 
ciety of  Testing  Materials,  and  copies  of 
proposed  standard  specifications  tor  cast 
iron  car  wheels  have  been  sent  to  the 
members  for  a  letter  ballot.  It  em- 
braces the  usual  tests  which,  with  less 
elaborate  details,  have  been  in  use  for 
many  years,  and,  in  a  certain  sense,  have 
served  their  purpose. 

It  is  to  be  regretted  that  the  members 
of  ihe  society  have  not  seen  fit  to  recom- 
mend the  disuse  of  cast  iron  car  wheels 
altogether.  E.xperience  has  shown  that 
with  the  increased  weight  of  both  pas- 
senger and  freight  equipment  the  mile- 
age capacity  of  cast  iron  car  wheels 
has  been  greatly  reduced,  with  the  con- 
sequent increase  of  breakage  and  acci- 
dent expense.  The  need  of  the  best 
material  lor  car  wheels  is  plainly  ap- 
parent. The  weight  of  cars  and  their 
loads  have  increased  over  100  per  cent, 
in  recent  years.  It  is  impossible  to 
increase  the  strength  of  the  wheels  in  a 
like  proportion,  and  even  if  it  were  with- 
in the  range  of  possibility  it  does  not 
follow  that  the  apparent  weaknesses  in 
the  brittleness  of  the  flange,  the  utter  in- 
ability to  resist  the  effect  of  the  increased 
tension  of  the  brake  shoes,  with  the  con- 
sequent larger  tendency  to  heating  by 
such  intenser  action  with  the  conse- 
quent softening  of  spots  on  the  rim  of 
the  wheels,  can  in  any  proper  degree 
be  combated  or  overcome. 

With  greater  weight  of  load  the  ten- 
dency to  shelling  in  cast  iron  wheels,  with 
the  inevitable  accumulation  of  abrasions, 
increases,  not  to  speak  of  the  rapid 
lessening  of  the  cohesive  quality  in  the 
metal,  as  may  be  witnessed  by  the  rapid 
disintegration  or  crumbling  of  the 
angular  portions  of  the  wheels  used  in 
heavy  traffic.  In  this  regard  it  may  be 
stated  that  in  experiments  recently  con- 
ducted by  the  Institute  of  Engineers  in 
London,  England,  it  was  demonstrated 
that  the  repeated  heating  of  a  piece  of 
cast  iron  increased  its  size  almost  be- 
yond belief,  and  that  as  the  metal  in- 
creased in  bulk  it  lost  in  cohesiveness. 
This  is  owing  to  the  large  quantity  of 
graphite  which  enters  into  the  com- 
position of  the  metal  and  which,  seem- 
ingly, expands  as  it  disintegrates.  The 
repeated  recasting  of  cast  iron  wheels 
does  not  improve  their  quality,  and  even 
after  being  subjected  to  the  severest 
chilling  process  it  is  remarkable  in  what 
a  short  period  of  service  the  blemishes 
on  the  rims  of  the  wheels  begin  to  ap- 
pear. 

The  tests  proposed  by  the  American 
Society  of  striking  a  series  of  blows  on 
the  rims  or  bodies  of  cast  iron  wheels 
is  not  the  kind  of  test  calculated  to  dem- 
onstrate the  fitness  of  the  wheel  for  the 
hcavv  service  now  necessarv.     The  best 


test  is  the  thermal  test,  which  consists 
of  pouring  a  circular  band  of  molten  iron 
lYz  ins.  thick  by  4  ins.  deep  around  the 
tread  of  the  wheel.  If  a  wheel  does  not 
crack  with  this  test,  there  is  some  likcf 
lihood  of  its  being  capable  of  rendering 
a  reasonable  amount  of  service.  The 
effect  on  the  best  rolled  steel  wheels  is 
scarcely  noticeable  except  in  the  slight 
expansion   of  the   rim. 

.\s  to  the  important  clement  of  cost, 
it  might  be  stated  that  the  comparison 
per  10,000  miles  run  of  solid  rolled  steel 
wheels  and  chilled  cast  iron  wheels  is 
about  $1.43  for  steel  as  against  $1.78  for 
cast  iron,  so  that  the  larger  first  cost 
of  the  rolled  steel  wheel  is  soon  mini- 
mized by  the  superior  element  of  dura- 
bility and  effective  service  as  compared 
with  the  use  of  the  cast  iron  wheel. 

It  may  be  added  in  a  general  way  that 
ill  regard  to  "fatigue"  or  change  of  state 
in  all  metals,  it  is  well  known  that  the 
frequent  application  of  a  load  well  be-' 
low  that  producing  stress  up  to  the  elas- 
tic limit  eventually  produces  "fatigue" 
even  in  steel,  and  with  much  greater 
rapidity  in  cast  iron.  Reversals  of  the  load 
accelerate  this  action.  All  metals  when  in- 
a  state  of  fusion  assume  a  stringy,  elastic 
form.  Rolling  and  hammering  of  metals, 
while  heated,  induce  the  molecules  to 
assume  this  form,  but  no  sooner  is  the 
metal  cooled  than  it  begins  to  change 
slowly  but  surely  from  the  fibrous  to 
the  crystalline  form.  The  vibrations  in- 
cident to  all  service,  especially  on  rail- 
ways, tend  to  accelerate  the  crystalliza- 
tion of  metals.  The  defective  cohesive 
force  of  cast  iron  which  is  about  one- 
fifth  that  of  rolled  steel,  renders  the  use 
of  cast  iron  in  wheels  as  wholly  inade- 
quate to  the  increasing  requirements  of 
modern   railway  traffic. 

These  facts  are  generally  known,  and 
are  being  acted  upon  by  many  who  have 
carefully  considered  the  subject,  with  the 
result  that  there  is  a  constantly  increas- 
ing demand  for  the  most  durable  ma- 
terials in  railroad  construction  and  roll- 
ing stock.  It  is  to  the  credit  of  the  lo- 
comotive builders  that  they  have  vied 
with  each  other  in  an  earnest  desire  for 
the  best  materials  for  locomotive  con- 
struction, and  much  of  their  splendid  suc- 
cess is  owing  to  this  laudable  desire,  and 
we  are  hopeful  of  seeing  this  same  spirit 
manifesting  itself  in  a  larger  degree  in 
the  case  of  the  makers  of  car  wheels. 


Result  of  Russia's  Industrial  Ambition. 

The  history  of  Russia  during  the  last 
ten  years  appears  to  prove  true  the  poet's 
word  that  "God  moves  in  a  mysterious 
way,  His  wonders  to  perform."  About 
twenty  years  ago  a  movement  arose  to 
convert  Russia,  an  essentially  agricul- 
tural country,  into  an  industrial  nation, 
and  all  the  wealth  resources  drawn  from 
the  soil  of  the  vast  empire  were  devoted! 


September,   1905. 


RAILWAY   AND    LOCOMOTIVE   ENGINEERING 


409 


to  the  inauguration  of  manufacturing  en- 
terprises. Here  is  the  introduction  to 
notes  penned  in  Russia  by  the  writer  in 
1898: 

"For  the  last  five  or  six  years  we 
have  been  hearing  so  much  about  the 
stupendous  revival  or  advance  of  me- 
chanical progress  in  Russia,  that  I  was 
ambitious  to  observe  on  the  ground  the 
details  of  a  movement  which  seemed 
unique  in  the  development  of  the  indus- 
trial arts.  My  studies  of  industrial  prog- 
ress in  other  countries  had  led  me  to 
believe  that  artisan  skill  had  kept  pace 
with  the  growth  of  education  and  intel- 
lectual force,  and  the  accounts  that  had 
reached  me  of  the  spread  of  education  in 
Russia  did  not  justify  the  belief  that  the 
country  had  reached  a  positon  to  com- 
pete with  other  nations  in  the  production 
of  articles  which  called  for  mechanical 
skill  and  constructive  intelligence.  After 
several  unsuccessful  attempts  to  get  into 
the  heart  of  Russia,  so  that  I  could  judge 
for  myself  c  the  real  condition  of  the 
industrial  boom  that  Americans  have 
been  raving  about,  I  found  the  way 
open  this  summer,  and  made  the  best 
of  my  opportunity  for  observation." 
******* 

"Russia  is  supposed  to  be  an  absolute 
despotism,  ruled  by  the  Czar,  but  in  real- 
ity it  is  ruled  by  a  crowd  of  permanent 
officials,  mostly  military.  These  oiificials 
are  enamored  on  forms.  Red  tape  prac- 
tices never  reached  maturity  until  they 
found  an  abiding  place  in  Russia. 

"The  formalities  that  must  be  gone 
through  before  a  man  can  be  taken  on 
in  an  establishment  like  the  Sormovo 
Works  give  a  good  illustration  of  red 
tape  methods.  When  a  man  applies  for 
employment,  he  has  to  bring  his  pass- 
port to  show  what  place  and  class  he 
belongs  to.  There  are  about  ten  classes 
above  that  of  mujik,  which  is  really  the 
foundation  of  all  the  Russian  people.  If 
the  foreman  wants  the  applicant,  he  cer- 
tifies what  kind  of  work  the  applicant 
will  be  employed  upon  and  the  rate  of 
pay.  The  passport  is  then  sent  to  the 
public  office  for  substantiation.  If  all 
particulars  are  correct,  the  passport 
comes  back,  and  the  man  is  authorized  to 
go  to  a  doctor  for  physical  examination. 
If  he  goes  through  that  ordeal  satisfac- 
torily, the  passport  is  sent  to  the  man- 
ager of  the  works,  and  if  he  counter- 
signs it  the  foreman  is  at  liberty  to  era- 
ploy  the  man. 

"It  goes  without  saying,  that  an  in- 
elastic system  of  this  character  paral- 
yzes business  when  foremen  are  pushed 
with  work  and  are  suffering  for  want  of 
workmen." 

The  notes  then  proceed  to  tell  of  the 
efforts  making  in  St.  Petersburg  and 
other  Russian  cities  to  create  industries 
by  the  order  of  the  bureaucracy  which 
rules  the  country,  and  the  stupendous 
task     of     converting     illiterate     mujiks. 


drawn  from  farms  and  rural  villages,  into 
workmen  in  engine  building  and  ship 
building  establishments.  The  Sormovo 
Locomotive  Building  Works,  near  Nijni 
Novgorod,  on  the  Volga  river,  were  de- 
scribed, and  observations  made  about 
certain  practices  followed  by  the  peas- 
ant mechanics.     To  quote: 

"The  works  appear  to  be  operated  as 
well  as  circumstances  will  permit,  but  the 
circumstances  are  very  unsatisfactory, 
from  an  American  standpoint.  As  we 
passed  through  a  court  in  the  main 
works,  a  group  of  workmen  were  sitting 
on  the  grass  smoking  and  talking.  We 
asked  Dixon  (American  manager)  if  he 
considered  such  practices  permissible. 
He  shrugged  his  shoulders  and  remark- 
ed: 'It  would  not  be  if  I  could  help  it, 
but  an  attempt  to  stop  it  would  result  in 
all  the  men  walking  out.'  Although  these 
men  had  only  been  a  short  time  away 
from  the  plow  and  manure  fork,  they 
were  learning  the  power  of  united  ac- 
tion. 

"In  the  rise  of  human  beings  from  a 
savage  condition  to  high  civilization,  cer- 
tain stages  have  been  passed  by  every 
race  of  people,  no  matter  what  part  of 
the  earth  may  have  witnessed  their  la- 
bors for  life,  liberty  and  happiness,  or 
what  was  more  common,  their  endless 
struggle  to  enjoy  a  part  of  the  earth's 
bounty  and  their  own  industry  in  peace 
and  quietness. 

"From  savages,  people  rose  to  be 
hunters,  then  shepherds  or  nomadic 
pasturers  of  flocks,  then  agriculturists 
which  led  the  way  to  traders  and  town 
builders.  In  nearly  all  civilized  regions 
there  was  easy  transition  from  the  tilling 
of  land  to  engaging  in  industrial  pur- 
suits, but  in  some  parts,  Russia  being 
one  of  them,  agriculturalists  became 
wedded  to  the  soil,  and  to-day  the  great 
mass  of  the  Russian  people  are  wedded 
to  farm  work,  living  in  small  communi- 
ties in  which  they  are  permitted  to  man- 
age their  own  affairs  so  long  as  they  do 
not  display  political  aspirations,  and  the 
heavy  taxes  are  regularly  paid.  They  are 
kept  in  dire  ignorance,  schools  being 
practically  unknown  in  the  rural  dis- 
tricts, ignorance  helping  to  keep  them 
loyal  subjects  of  the  Czar,  the  head  of 
their  church,  whom  they  are  taught  to 
reverence  as  a  demi-god. 

"Until  the  industrial  rage  seized  the 
rulers  of  Russia,  there  was  no  difficulty 
in  keeping  the  mujiks  in  meek  subjec- 
tion; but  when  they  were  called  away 
from  their  villages  to  work  in  factories 
and  to  lead  the  life  of  cities,  new  ideas 
concerning  the  rights  of  man  were  rap- 
idly acquired.  The  princes,  grand  dukes 
and  military  officers,  who  are  the  real 
rulers  of  Russia,  did  not  consider  the 
educating  of  the  peasants  as  a  proper 
part  of  the  transposition  from  land  till- 
ers to  factory  workers,  so  they  were 
permitted  to   remain  illiterate,   the  kind 


of  person  who  makes  the  best  material 
for  demagogues  to  work  upon.  With  this 
condition  of  affairs,  it  is  not  surprising 
that  a  large  part  of  the  peasant  work- 
men are  in  a  condition  of  blind  revolt 
against  the  established  condition  that 
makes  them  mere  animated  machines. 

"When  the  Russian  Bureaucracy  de- 
cided that  they  would  build  their  own 
locomotives,  make  their  own  rails,  en- 
gage in  ship  building  and  in  the  pro- 
duction of  all  sorts  of  manufactured 
goods,  they  brought  forces  into  activity 
that  will  eventually  finish  their  reign. 
When  workmen  join  together  in  discuss- 
ing and  ventilating  their  grievances, 
leaders  spring  up  who  are  the  apostles  in 
the  demand  for  justice.  As  a  rule  these 
chosen  leaders  are  the  ablest  men  of  their 
class.  The  rulers  of  free  countries  find 
some  means  of  pacifying  these  men  and 
very  often  they  are  promoted  away  from 
the  ranks  they  have  led  too  well.  That, 
however,  is  not  the  Russian  way  The 
rulers,  made  mad  by  workmen  claiming 
rights,  have  ordered  that  all  the  ring- 
leaders shall  be  sent  back  to  their  vil- 
lages to  resume  their  original  hoe.  It 
is  like  sending  trained  wolves  into 
peaceful  sheepfolds." 

These  men,  accustomed  to  the  com- 
forts of  factories,  an  association  with 
kindred  spirits,  will  not  accept  the  change 
meekly,  and  their  tongues  will  make 
short  work  of  the  mujiks'  reverence  for 
the  Little  Father,  as  they  have  been 
taught  to  call  the  Czar,  and  the  parish 
priest  will  soon  find  his  influence  gone. 

Verily  Russian  autocracy  is  in  a  bad 
way  and  Freedom's  cause  is  awakening. 
The  Bureaucracy  and  their  chief,  the 
Czar,  have  chained  the  Russian  peasant 
to  a  life  of  hopeless  drudgery  where  the 
earnings  of  his  toil  goes  to  support  the 
tyrants  in  idle,  profligate  luxury,  but 
these  forces  of  evil  could  not  have  re- 
tained their  long  hold  had  they  not  been 
aided  by  the  servile  teaching  of  the 
Greek  Church.  The  most  serious  phase 
of  the  new  conditions  in  Russia  is  that 
the  Mujiks  have  made  some  progress 
in  doubting.  They  have  old  associates 
jeering  at  the  teaching  that  blind  obe- 
dience to  rulers  is  the  only  way  to  sal- 
vation. 

The  revolt  in  the  Russian  fleet  will  be 
suppressed  by  the  strong  hand,  but  the 
"blood  of  the  martyrs  is  the  seed  of  the 
church,"  and  has  always  been  the  foun- 
dation of  libertv. 


The  Long  Island  Railroad  Company 
have  just  completed  a  portion  of  their 
new  electric  system  which  will  extend 
over  150  miles  in  Kings  and  Queens 
counties.  The  big  power  house  at  Long 
Island  City  is  pronounced  to  be  the  best 
equipped  power  house  in  the  world.  The 
branch  between  New  York  Citj-  and 
Rockaway  Beach  is  in  full  operation. 
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Drought  and  Bad  Water. 

Xot  often  is  presented  the  peculiar 
phenomena  of  an  eastern  railroad  haul- 
ing water  in  tank  cars  for  the  use  of  its 
locomotives  on  account  of  failure  of  the 
usual  source  of  water  supply,  yet  this  is 
the  present  condition  of  the  Philadelphia 
&  Reading  Railroad.  Its  usual  bounteous 
water  supply,  afforded  by  the  Schuylkill 
river  and  its  numerous  tributaries,  has 
become  inadequate  and  is  caused  by  the 
continual  drought  in  the  section  trav- 
ersed by  the  Reading  lines.  This  is  the 
first  occurrence  of  these  conditions  in  this 
territory.  Probably  similar  droughts 
liave  occurred  in  the  past  in  this  section, 
but  were  not  so  severely  felt  as  now. 
Thi.s  indicates  an  increased  growth  of 
Iraftic  and  ihe  consequent  increased  num- 
ber of  locomotives  in  service,  ratlier  than 
an  unusual  drought,  and  the  phenomena 
may  be  regarded  as  an  indication  of 
prosperity  and  extended  trade  operation 
of  the  Reading  lines.  The  trade  and 
■operating  statistics  incidentally  present 
an  improvement  unsurpassed  in  the 
growth  of  traffic  on  this  line,  and  prob- 
ably is  beyond  similar  increase  on  other 
lines  in   the   eastern  country. 

In  the  West,  where  water  supply  is 
very  limited,  and  in  many  cases  wholly 
dependent  upon  artesian  wells  and  small 
surface  streams,  alkali  and  other  foaming 
ingredients  arc  found  in  the  water  sup- 
ply, making  the  handling  of  water  in  a 
locomotive  exceedingly  delicate,  and  the 
carrying  of  feed  water  a  skillful  opera- 
tion on  the  part  of  the  locomotive  engi- 
neer. To  handle  a  foaming  boiler  of 
feed  water,  without  losing  time  and  with- 
out danger  to  the  crownsheet  of  the  lo- 
comotive, is  an  attainment  to  which  the 
western  engineer  comes  naturally.  Pos- 
sibly the  Reading  drought  will  cause  the 
same  skill  to  be  practiced  by  engineers 
unaccustomed  to  such  necessities  and  will 
acquaint  them  with  sne  of  the  trials  with 
w  hich  the  western  engineer  must  accus- 
tom himself.  In  the  meantime  it  will  be 
interesting  to  know  in  this  connection  the 
damage  from  this  source.  If  none  oc- 
curs, it  will  certainly  reflect  great  credit 
on  the  efficiency,  and  adaptability  to  new 
conditions,  on  the  part  of  the  eastern 
engineers. 

Want  the  Mechanical  Conventions  in 
Denver. 

At  the  Railway  Mechanical  conven- 
tions, held  at  Manhattan  Beach  in  June, 
there  was  an  influential  delegation  ni 
business  men  from  Denver,  headed  by 
Mr.  Henry  Schlocks.  the  well-known 
master  mechanic,  who  worked  to  have 
next  conventions  meet  at  Denver. 
They  were  on  hand  too  early,  as  the  de- 
cision of  where  the  next  conventions 
will  be  held  lies  with  the  joint  commit- 
tee, which  generally  meets  in  December. 

The  gentlemen  from  Denver  intimated 
that  the  citi^^ms  of  the  Rocky  Mountnin 


Metropolis  were  prepared  tu  give  the 
railway  mechanical  men  a  royal  wel- 
come. It  is  rather  a  long  journey  from 
the  Empire  State  to  Denver,  but  we  are 
sure  it  would  be  worth  taking  for  most 
of  the  people  who  attend  these  conven- 
tions, and  it  would  be  nothing  less  than 
fair  to  give  western  members  the  privi- 
lege  of   meeting  in   their   own   territory. 


The  Chancetaker  Again. 

A  press  dispatch  from  Buffalo,  not 
long  ago,  gave  details  of  how  an  engine 
on  one  of  our  leading  trunk  lines  drop- 
ped through  an  open  swing  bridge  into 
the  City  Ship  Canal  near  the  Tift  Farm. 
The  crew  were  all  more  or  less  injured 
by  the  fall.  The  conductor,  it  is  said, 
staled  that  the  bridge  signal  was  set 
against  them  and  the  engineer  asserted 
that  he  was  unable  to  see  it,  owing  to 
the  glare  of  an  electric  light  which  stood 
near  the   signal. 

The  presumption  is  that  the  engineer 
knew  the  road  or  he  would  not  have 
been  in  charge  of  an  engine  in  that  lo- 
cality. •  The  company  had  the  bridge 
approach  signalled.  If  the  engineer 
could  not  see  the  signal  as  he  passed  it 
was  his  duty  to  have  stopped  and  to 
have  made  sure  of  the  indication  Go- 
ing on  and  eventually  falling  into  the 
canal,  under  the  circumstances,  looks  like 
the   work   of  a  first-class   chancetaker. 


Irresponsible  Advertising  Agencies. 

There  have  been  great  improvements 
of  late  years  in  the  way  that  business 
concerns  trying  for  railroad  business 
manage  their  advertising  department, 
but  there  is  still  for  bettering  of  meth- 
ods. Not  a  few  firms  will  not  be 
bothered  attending  to  details,  and  they 
prefer  placing  their  advertisements 
through  concerns  that  make  placing  ad- 
vertisements their  regular  business. 
When  firms  doing  this  work  are  relia- 
ble there  is  no  fault  to  be  found  with 
their  methods,  but  there  are  always  some 
impecunious  men  who  cannot  make  an 
easy  living  in  any  other  way  that  are 
constantly  ready  to  establish  advertising 
agencies,  and  it  is  surprising  how  many 
of  them  succeed  in  making  connections 
to  represent  legitimate  concerns.  Very 
frequently  the  connection  lasts  only 
long  enough  for  the  agents  to  waste  the 
payments  they  have  received  from  their 
customers  without  paying  the  bills  of 
the  advertisers.  Then  the  latter  come 
tipon  the  principals  for  payment  of  their 
bills,  and  settlement  has  to  be  made 
the  second  time. 


Ohio,      45    pages.     1(11110.       Price,     50 

cents. 

That  a  fourth  edition  of  this  handy 
\(ilume  has  been  called  for  is  the  best 
proof  that  it  has  merit  of  a  kind  that 
appeals  to  the  practical  painter  and  paint 
maker.  That  paint  making  has  become 
an  exact  science  is  generally  recognized, 
and  this  little  work  presents  all  the  es- 
sentials the  practice  of  which  go  to  pro- 
duce the  best  results.  The  painting  of 
structural  steel  is  a  matter  of  compara- 
tively recent  practice,  and  painters  not 
familiar  with  the  best  methods  cannot 
do  better  than  to  procure  a  copy  of  this 
able  work.  The  book  is  on  sale  at  the 
D.  Van  Nostrand  Company's  publishing 
house,  -',1  and  ^7  Murray  street.  New 
York. 
Basis   of    Railway    Rates.      By    Marshall 

M.    Kirkman.      The     World     Railway 

Publishing    Company,     Chicago.       250 

pages,   i&mo.     Price,  $2.50. 

This  is  a  new  edition  of  a  most  im- 
portant work  discussing  the  great  ques- 
tion of  private  vs.  governmental  man- 
agement of  railroads.  The  volume  treats 
fully  the  subject  in  all  its  various  bear- 
ings. It  explains  the  economic  and  basic 
theory  of  railway  rates  and  the  natural 
laws  that  govern  them,  of  the  legal 
status  of  railways,  the  basis  of  tariffs, 
the  influences  that  determine  the  charges 
of  carriers,  the  nature  and  extent  of 
competition,  besides  the  peculiarities  of 
governmental  supervision  and  a  host  of 
other  subjects  relative  to  railway  traffic. 
The  book  is  one  of  the  famous  "Science 
of  Railways"  series  by  the  same  author, 
and  ought  to  be  in  the  hands  of  every 
man  actively  interested  in  railway  trans- 
portation and  management. 


The  Transactions  of  the  Americin 
Institute  of  Electrical  Engineers  (Vol. 
XXIII)  has  just  been  published,  and  is 
a  bulky  octavo  of  860  pages.  It  con- 
tains many  valuable  papers  by  promi- 
nent electricians,  which,  with  copious 
notes  and  illustrations,  render  it  a  work 
of  much  value  to  all  engaged  in  elec- 
trical engineering.  Among  the  chief 
contributors  are  Walter  I.  Slichter,  C. 
P.  Steinmitz,  W.  A.  Blanck.  H.  J.  Ryan. 
E.  W.  Rice,  L.  B.  Stillwell,  W.  S. 
Moody,  D.  B.  Rushmore  and  many 
others. 

The  admirable  address  delivered  by 
the  president,  Bion  J.  Arnold,  at  St. 
Louis.  September  14.  1904,  appears  in 
full,  and  presents  a  singularly  lucid 
view  of  the  improvement  made  in  elec- 
tric appliances  and  transmission  since 
the  previous  meeting  of-  the  Institute. 


Book  Reviews. 

Hints  on  Painting  Structural  Steel.  By 
Houston  Lowe.  PubHshed  by  the 
Lowe     Brothers     Company,     Dayton, 


Cultivate  the  habit  of  detecting  the 
possibilities  for  good  in  things  and  peo- 
ple; also  the  habit  of  letting  people  know- 
how  much  you  like  them;  it  makes  the 
world    a    plcasanter    place. 


^(■)'li  inl.i  I  .     KJO.i. 
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Carnegie  Steel  Company  Switching 
Engine. 
\\'(  ripiuihicc  ;iii  illustration  from  rin 
excellent  photograph  of  a  new  switching 
oiiK'ne  built  at  the  Baldwin  Locomotive 
Works.  Philadelphia,  for  the  Carnegie 
Steel  Company.  The  engine  is  of  the 
six-wheeled  variety,  with  cylinders  22 
ins.  dianuler  hy  26  ins,  in  length.  The 
slide  valves  are  of  the  balanced  type. 
The  boiler  is  of  13/16  in.  steel,  of  the 
straight  type,  calculated  for  a  working 
pressure  of  200  lbs.  The  fire  box  is  also 
of  steel,  114  ins.  in  length  by  42  ins.  in 
width,  the  depth  at  the  back  being  68-}i 
and  70^  ins.  in  front.  The  tubes  are  of 
iron.  No.  12  wire  gauge.  The  flues  num- 
ber 332.  and  are  It  feet  in  length.  Tlio 
total  lieatin.^  surface  is  2,072  ft. 

The  diameter  of  the  driving  wheels   is 


power,  under  whose  supervision  the 
experiments  have  been  carried  on,  re- 
ports that  the  oil  may  be  used  at  a 
saving  of  $1.69  per  day  for  each  engine 
so  equipped.  This  saving  includes  only 
the  cost  of  the  fuel  and  does  not  take 
into  account  ihc  saving  in  labor  result- 
ing from  iheir  being  no  fires  to  build 
or  fire  lioxes  lo  clean.  The  crude  oil 
is  used  just  as  it  comes  from  the  wells. 
Ilie  apparatus  used  in  conveying  the 
oil  to  the  fire  box  is  simple  and  inex- 
pensive. Ill  the  coal  tender  is  an  iron 
tank  with  a  capacity  of  900  gallons  of 
oil.  This  will  run  the  engine  con- 
tinuously about  forty-eight  hours.  The 
oil  passes  through  a  pipe  underneath 
I  he  lire  box.  the  llow  being  regulated 
by  a  le\  er  within  reach  of  ihe  engineer. 
Before    heiiii    ejected    intn    iho    fire    box 


by  nci  means  new.  In  Texas  and  Soutli- 
ern  California  nearly  all  loconiolivcs  use 
fiil  for  fuel.  In  sections  of  the  coun- 
try where  coal  is  scarce  the  oil  burner 
is  common.  The  increased  price  of  coal 
may  cause  a  larger  use  of  oil  as  fuel 
for   locomotives. 


Report   of  the   Interstate   Commerce 
Commission. 

h'rom  the  statistics  i>i  railways  in  the 
L'nited  Stales  for  the  year  ending  Jupe 
.so,  1904,  and  which  has  just  been  pub- 
lished by  the  central  bureau  at  Washing- 
inn,  we  learn  that  ihe  total  single-track 
railway  mileage  in  the  United  States 
was  213,904  miles,  having  increased  5,927 
mi.es  during  that  year.  This  increase 
rxri  <■ 'v   iliril  of  any  previous  year  since 


CARNEGIE    STEEI,    COMPANY    SWITCHING     ENGINE. 


51  ins.,  the  wheel  base  being  11  ft.  The 
length  of  the  engine  and  tender  is  41  ft. 
II  ins.,  and  the  weight  on  the  driving 
wheels  145.120  lbs.,  which  is  the  total 
weight  of  the  engine,  the  tank  adding 
about  91,000  lbs,  in  a  total  weight  of  en- 
gine and  tender  of  236.000  lbs. 

The  capacity  of  the  tank  is  4,500  gal- 
lons. These  engines,  on  account  of  the 
small  diameter  of  their  driving  wheels, 
are  of  great  tractive  power;  the  above 
dimensions  at  a  working  pressure  of  200 
lbs.  give  a  tractive  power  of  41,900  lbs. 


Oil-Burning   Locomotives. 

Experiments  which  have  been  made 
nil  the  Frisco  railroad  system  at  Kan- 
sas City  have  successfully  demonstrated 
that  oil-burning  locomo'.ives  can  be  run 
cheaper  ihin  coal  b-.irners.  ^fr,  George 
A.     Hanenek.    superinlenderi     of    mitive 


the  oil  is  subjected  to  a  heating  process 
which  makes  it  highly  inflammable.  Just 
beneath  the  slot  where  it  enters  the  fire 
box  is  a  steam  jet  upon  which  the  oil 
drops  and  is  converted  into  a  vapor  that 
burns  fiercely.  The  heat  attained  is  said 
lo  be  greater  than  is  possible  with  coal 
as  fuel. 

Thirty  switch  engines  of  the  Frisco 
system  are  being  converted  into  oil  burn- 
ers as  fast  as  possible.  A  storage  tank 
with  a  capacity  of  150,000  gallons  is 
nearly  completed  and  stands  on  a  bluf? 
east  of  the  Frisco  roundhouse.  The 
Standard  Oil  Company  will  pipe  oil  to 
this  lank  and  other  pipes  leading  from  it 
will  convey  the  oil  to  small  tanks  con- 
venient to  the  locomotives. 

The  experiments  have  been  the  object 
of  much  attention  among  railroad  ex- 
perts in  the  neighborhood  of  Kansas 
City,      The   use   of   oil    in    Ircomotives    is 


1890,  The  aggregate  length  of  railways. 
including  tracks  of  all  kinds,  was  297.- 
073   miles. 

On  June  30,  1904,  there  were  in  service 
of  the  railways  46,743  locomotives,  the 
increase  being  2,872.  As  classified,  these 
locomotives  were:  Passenger,  11,252: 
freight,  27,029;  switching.  7,61a  There 
were  also  852  not  assigned  to  any  class. 

The  total  number  of  cars  of  all  classes 
was  1.798,561,  this  total  having  increase<i 
45,172  during  the  year.  The  assignment 
of  this  rolling  slock  was,  to  the  passenger 
service,  39.752  cars;  to  the  freight  ser- 
vice, 1,692.194  cars;  the  remaining  66,- 
615  cars  being  those  employed  directly 
by  the  railways   in  their  own  service. 

The  number  of  persons  on  the  pay  rolls 
of  the  railways  in  the  United  States  as 
re'.urned  for  June  30,  1904.  was  1.296,- 
TJi.  or  611  per  100  miles  of  line.  These 
figures,  when  compared  with  correspond- 
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ing  ones  for  the  year  1903,  show  a  de- 
crease of  16,416  in  the  number  of  em- 
ployees, or  28  per  100  miles  of  line.  The 
classification  of  employees  includes  en- 
ginemen,  52.451;  firemen,  55,004;  con- 
ductors. 39,645:  and  other  trainmen, 
106,734.  There  were  46,262  switch  tend- 
ers, crossing  tenders  and  watchmen. 
With  regard  to  the  four  general  divi- 
sions of  railway  employment,  it  appears 
that  general  administration  required  the 
services  of  48,746  employees ;  mainte- 
nance of  way  and  structures.  415,721 
employees ;  maintenance  of  equipment, 
261,819  employees,  and  conducting 
transportation,  566,798  employees.  This 
statement  disregards  a  few  employees 
of  which  no  assignment  was  made. 

The  number  of  passengers  reported 
as  carried  by  the  railways  in  the  year 
ending  June  30,  1904,  was  715,419,682, 
indicating  an  increase  of  20,528.147  as 
compared  with  the  year  ending  June  30, 


Valve  Seat  Facing  Machine. 
Mr.  D.  O.  Smith,  of  Jackson,  Ala., 
has  constructed  a  machine  for  facing 
valve  seats  which  has  several  admirable 
features.  As  will  be  seen  from  the  ac- 
companying illustration,  the  machine  is 
of  the  revolving  kind.  It  is  easily  set 
over  a  valve  face,  and  is  furnished  with 
ten  cutters  set  in  line.  The  cutters  are 
one  inch  apart.  When  the  tools  are  low- 
ered to  the  cutting  point  and  the  ma- 
chine set  in  motion  the  feeder  gradually 
moves  the  row  of  tools  in  the  required 
direction  and  after  traveling  one  inch 
the  job  is  finished.  The  operation  can 
be  completed  in  four  or  five  minutes, 
and  as  the  adjustment  of  the  machine  is 
on  a  perfect  plane  with  the  planed  up- 
per faces  of  the  cylinder,  the  finished 
face  of  the  valve  seat  is  necessarily  per- 
fectly true.  The  tools  are  easily  set  to 
a  straight  edge  and  it  will  be  readily  ob- 
served that  the  work  of  facing  the  valve 


ing  the  location  of  the  trouble,  espe- 
cially if  there  is  no  steam  locomotive 
at  hand.  One  of  the  peculiar  adaptations 
of  modem  engineering  is  the  method 
of  having  portions  of  a  road  operated 
exclusively  by  electricity,  while  other 
parts  are  operated  by  steam  locomotives. 

In  one  particular  line  of  this  sort  with 
20,000  volts  alternating  current  stepped 
down  through  transformers  and  the  ro- 
tary converters  to  550  volts  direct  cur- 
rent, the  road  was  operated  for  the 
first  six  months  by  steam,  both  for 
freight  and  passenger  trains.  Then,  bar- 
ing completed  the  installation  of  electric 
machinery  and  the  necessary  overhead 
work,  the  road  was  operated  entirely  by 
electricity.  The  electric  service  was  con- 
tinued for  about  eight  months,  using  in 
the  freight  service  an  electric  locomo- 
tive of  120  h.p.  This  locomotive 
would  handle  five  carloads  over  the 
heaviest  grades,  but  it  was  soon  found 
in  operating  a  freight  line  that  it  would 
not  do  to  take  a  part  of  the  goods  and 
let  the  rest  wait  until  it  was  gone  back 
for ;  all  had  to  go  at  the  same  time. 
A  larger  locomotive  meant  increasing 
the  capacity  of  the  power  station  and 
overhead  lines.  After  studying  the  mat- 
ter carefully,  it  was  decided  on  this 
particular  road  to  return  to  the  use  of 
the  steam  locomotive  for  the  freight 
business,  except  for  switching  at  points 
where  the  use  of  a  steam  locomotive 
was  not  practical. 

In  winter  work  it  is  found  that  the 
electric  locomotive  with  the  same  power 
behind  it  will  do  as  much  work  as 
steam,  but  when  it  comes  to  lightning 
and  sleet,  the  steam  locomotives  have  a 
decided  advantage.  For  switching  pur- 
poses it  is  often  possible  to  use  an 
electric  locomotive  where  it  would  be 
impossible  to  use  steam.  In  the  matter 
of  fuel  the  coal  consumption  is  much 
less   with  the  steam   locomotive. 


VAI,VE     SEAT     FACING     MACHINE. 


1903-  The  passenger-mileage,  or  the 
number  of  passengers  carried  I  mile, 
was  21,923,213,536.  having  increased  i,- 
007,449,655. 

The  number  of  tons  of  freight  re- 
ported as  carried  (including  freight  re- 
ceived from  connecting  roads  and  other 
carriers)  was  1.309,899,165,  which  ex- 
ceeds the  tonnage  of  the  previous  year 
by  5,504,842  tons.  The  ton-mileage,  or 
the  number  of  tons  carried  i  mile,  was 
174,522,089.577,  the  increase  being  1.300,- 
810,584.  The  number  of  tons  carried  I 
mile  per  mile  of  line  was  829,476,  which 
figures  indicate  a  decrease  in  the  density 
or  freight  traffic  of  25,966  ton-miles  per 
mile  of  line. 


One  must  take  the  world  as  one  finds 
it,  and  nobody  in  his  senses  expects  to 
find  a  foretaste  of  heaven. — W.  E.  Mor- 
ris. 


seat  is  completed  when  a  tool  has 
reached  the  place  where  the  adjoining 
tool   had   begun. 


Steam  and  Electric  Power. 

In  contrasting  railway  traffic  by  steam 
or  electric  power  the  subject  resolves 
itself  largely  into  a  matter  of  public  con- 
venience. There  is  little  question  that 
it  is  more  pleasant  to  ride  in  an  elec- 
tric train  with  no  smoke  and  no  odor. 
On  the  other  hand,  the  steam  train 
has  the  advantage  of  each  train  having 
its  own  motive  power,  and  being  more 
of  a   self-contained  equipment. 

On  electric  lines,  if  anything  happens 
to  the  power  house  or  overhead  lines, 
every  train  on  that  section  of  the  road 
is  at  a  standstill  until  the  damage  is 
repaired,  and  if  it  is  line  trouble  and  far 
out   considerable   time   is    lost    in    reach- 


For  several  years  the  Reading  Rail- 
way Company  has  been  taking  a  number 
of  young  men  as  firem'^n's  apprentices  at 
the  Reading  shops.  They  are  paid  iff 
cents  an  hour,  and  are  taught  all  about 
the  different  parts  of  a  locomotive.  This 
course  lasts  a  year,  when  the  young 
men  are  put  out  on  the  road  at  firing. 
The  present  management  of  the  Read- 
ing shops  do  not  approve  of  that  plan 
for  training  young  men  to  be  firemen 
and  are  about  to  abandon  it. 


A  spectacular  railroad  wreck  occurred 
in  Pasadena,  Cal.  Dirt  piled  on  the 
track  by  careless  workmen  caused  a 
passenger  train  to  leave  the  track  in  the 
heart  of  the  city,  and  after  running  a 
short  distance  the  engine  struck  a  tele- 
graph pole  and  fell  over.  George  Luce, 
the  engineer,  had  his  left  foot  crushed. 
Thousands  of  people  gathered  around 
the    wreck. 
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Our  Correspondence   School. 

lo  this  department  we  propoae  giving  the  information  that  will  enable  trainmen  to  paaa  the  ezaminatlona  they  are  subjected  to  before  being  pr». 
moted.  If  any  ol  our  students  fall  to  understand  any  part  of  the  instructions,  we  will  gladly  try  to  make  them  plainer  if  they  writs  t»  ■«. 
When  a  student  wishes  to  receive  a  private  answer,  he  is  reminded  that  it  Is  usual  to  send  a  stamped  envelope  for  the  return  letter.  Ws 
will  be  glad  to  answer  any  question  relating  to  railway  matters,  but  prefer  that  they  be  suitable  lor  our  question  and  answer  departmsnt. 

AH  letters  intended  for  Our  Correspondence  School  ought  to  be  addressed  to  Department  E. 


The  success  of  our  Correspondence 
School  Department  becomes  more  and 
more  assured  as  time  goes  by,  and  is 
evidenced  by  the  many  letters  of  ap- 
preciation which  we  receive.  This  is 
encouraging  to  us,  as  it  indicates  that 
our  endeavors  to  give  desired  informa- 
tion and  to  guide  the  investigation  of 
our  readers  and  correspondents  are  prop- 
erly directed.  This  is  done  with  a  view 
of  obtaining  practical  information  for 
our  readers,  making  them  better  ported 
and  more  valuable  men  to  their  com- 
pany and  to  themselves. 

We  encourage  a  free  and  candid  dis- 
cussion on  all  matters  sent  to  us  by 
our  correspondents,  and  shall  continue 
to  look  carefully  after  the  interests  of 
our  correspondents   and   readers. 

While  we  always  stand  ready  and 
willing  to  answer  a  correspondent  by 
private  mail,  still  we  must  establish  a 
limit  to  this,  as  such  work  has  phy- 
sical limits,  and  we  are  therefore 
obliged  to  direct  as  much  as  possible 
to  the  correspondence  school  columns, 
rather  than  answer  it  by  private  mail. 
This  not  only  lessens  the  very  con- 
siderable work  of  this  branch  of  our 
work,  but  it  extends  the  information 
contained  in  the  questions  and  answers 
requested  to  all  the  readers  who  peruse 
the  Correspondence  School  Columns, 
thereby  permitting  a  manifold  profit 
instead  of  profit  to  one  individual. 

We  would  further  ask,  in  order  to 
avoid  repetition,  that  correspondents 
keep  closely  in  touch  with  the  monthly 
issues,  thereby  avoiding  the  unneces- 
sary work  of  repetition. 

While  we  shall  not  hold  each  corre- 
spondent to  his  bona  fide  signature  and 
name,  but  will  permit  the  use  of  a  nom 
de  plume  when  necessary,  yet  we  shall 
require  each  communication  to  be 
signed  by  the  proper  name  and  address 
of  the  writer  in  order  that  we  may 
correspond  with  him  further  regarding 
matters,  should  such  be  necessary  to 
get  a  better  understanding. 

Some  correspondents  write,  asking 
us  not  to  mention  the  name  of  the 
writer  and  the  road,  as  such  might 
cause  them  trouble.  We  are  especially 
anxious  to  avoid  matters  which  will 
cause  such  trouble,  but  we  desire  all 
such  subject  matter  pertaining  to 
ererydaj'  practical  work  which  will 
benefit  the  men  and  the  railroads  which 
employ  them.  Above  all,  we  shall  not 
hold  up  the  writer  or  the  road  to  criti- 


cism ur  ridicule.  We  shall  use  judg- 
ment in  such  matters,  with  a  view  of 
getting  all  the  good  out  of  a  communi- 
cation without  allowing  any  bad  re- 
sults to  ensue. 


Miscellaneous  (Air  Brake). 

92.  Explain  how  a  terminal  test  of 
the  brakes  should  be  made. 

A. — All  train  pipe  couplings  should 
be  made  and  angle  cocks  opened  except 
the  one  on  the  rear  of  the  train,  which 
should  be  closed.  All  hand  brakes 
should  be  oflf.  The  first  test  made 
should  be  for  leaks  at  the  hose  coup- 
lings and  other  points  in  the  train  line 
and  auxiliary  reservoir  connections.  A 
service  application  of  about  10  pounds 
should  be  made,  and  examination  be 
made  to  learn  whether  all  brakes  have 
applied.  Care  should  be  taken  that  all 
brakes  are  cut  in.  The  piston  travel 
should  be  adjusted  on  all  cars  to  about 
6  or  7  inches.  When  brakes  are  re- 
leased, care  should  be  taken  to  know 
if  all  brakes  are  oflf  and  that  the  brake 
rigging  does  not  foul  at  any  point  on 
the  truck  or  car  framings.  The  retain- 
ing valves  should  be  known  to  be  in 
operative  condition  and  all  handles 
turned  down  when  not  in  operation. 

93.  What  is  meant  by  a  running  test, 
and  how  is  this  test  made? 

A. — A  running  test  consists  of  a  light 
application  of  the  brakes  by  the  engi- 
neer when  the  train  is  pulling  out.  and 
before  it  has  gotten  up  to  speed,  to  be 
sure  that  all  angle  cocks  are  open  and 
that  the  brakes  are  operative. 

94.  At  what  points  on  the  road  should 
the  running  test  be  made? 

A. — At  terminals  and  at  all  points 
where  the  angle  cocks  have  been  manip- 
ulated to  take  in  or  set  out  cars,  etc. 
It  is  also  the  rule  on  some  roads  to 
make  a  running  test  at  points  where  it 
shall  be  absolutely  necessary  for  the 
brakes  to  perform  their  functions,  such 
as  on  draw  bridges,  etc. 

95.  When  should  the  brakes  be  re- 
leased when  making  a  stop  with  a  pas- 
senger train  of  less  than  ten  cars? 

A. — Shortly  before  coming  to  a  dead 
standstill  to  allow  the  brakes  to  right 
themselves  and  thus  preventing  a  shock 
to  the  passengers,  b.  Of  ten  or  more 
cars?  A. — Brakes  should  be  held  on 
until  the  train  comes  to  a  standstill,  as 
releasing  to  avoid  a  shock  with  a  long 
train    will    frequently    break   it   in    two. 


A  two  application  stop  should  be  made, 
and  the  brakes  be  held  on  with  a  light 
second  application  until  the  train  comes 
to  a  standstill. 

96.  When  should  the  brakes  be  re- 
leased in  making  a  stop  with  a  freight 
train? 

A. — The  brakes  should  be  held  on  un- 
til the  train  comes  to  a  stop,  as  with 
a  long  passenger  train  of  ten  or  more 
cars. 

97.  Why  is  it  dangerous  to  repeatedly 
apply  and  release  the  brakes  on  a  long 
train  without  giving  the  auxiliary  res- 
ervoirs time  to  recharge? 

A. — The  auxiliary  reservoir  pressure 
will  become  depleted  by  repeated  appli- 
cations, and  the  holding  power  of  the 
brakes  be  thereby  reduced  and  be  in- 
suflScient  to  control  the  train. 

98.  When  two  engines  are  coupled 
together  in  double  heading,  which  en- 
gine should  have  full  control  of  the 
brakes,  and  what  should  the  other  en- 
gine do? 

A. — The  first  engine  should  do  the 
braking,  and  the  second  engineer 
should  close  the  stop  cock  under  his 
brake  valve,  and  place  the  brake  valve 
on  lap,  thus  throwing  out  of  service  all 
of  his  air  brake  equipment  except  the 
foundation  brakes  on  his  engine,  which 
is  operated  by  the  leading  engine. 

99.  In  case  a  hose  should  burst  while 
on  the  road,  what  should  the  engine 
men  do  to  assist  the  train  men  in  lo- 
cating it? 

A. — Place  the  brake  valve  handle  in 
full  release  position,  thus  causing  the 
escape  of  air  at  the  bursted  hose  to 
manifest  itself  to  the  brakemen  as 
quickly  as  possible,  easing  the  steam 
throttle  off  to  reduce  speed  of  the  air 
pump. 

100.  How  would  you  apply  and  re- 
lease the  brakes  on  a  freight  train, 
when  only  a  part  of  the  train  is 
equipped  with  air  brakes? 

A. — A  reasonable  reduction  in  the 
train  pipe  pressure  should  be  made  to 
apply  the  brakes  on  the  air  cars,  and 
when  the  slack  of  the  train  has  been 
bunched,  which  is  indicated  by  the  push- 
ing forward  sensation  when  the  slack 
is  taken  up,  then  the  brakes  may  be  ap- 
plied with  greater  force  if  desired.  In 
releasing,  the  straight  air  brake  on  the 
engine  and  tender  should  be  held  on 
while  the  train  brakes  are  being  re- 
leased and  the  slack  allowed  to  run  out. 
This  will  prevent  the  slack  running  out 
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in  a  manner  which  will  snap  the  train 
in  two. 

101.  What  precaution  shoidd  be  taken 
in  .starting  a  long  freight  train  with  all 
cars  equipped  with  air  braUcs.  and  in 
Operation? 

A. — The  slack  should  be  taken  easily 
until  the  entire  train  is  stretched,  thus 
preventing  a  break-in-two  which  miglit 
occur  if  the  slack  were  taken  suddenly. 

102.  In  releasing  brakes  on  a  long 
freight  train,  what  should  the  engine 
men  do  to  be  sure  that  the  brakes  have 
released? 

A. — Leave  the  brake  valve  handle  in 
full  release  position  about  as  many  sec- 
onds as  there  are  cars  in  the  train,  be- 
fore bringing  the  brake  valve  handle  to 
release  position. 

103.  Mow  is  the  slack  taken  up  on  the 
American  outside  equalized  driver 
brake? 

A: — Hy  a  slack  adjuster  feature  on  the 
connecting  rod  to  the  bell  crank  lever. 

104.  Arc  the  train  p'pe  and  auxiliary 
reservoir  pressures  equal   at  all   times? 

A. — No.  b.  What  time  are  they  equal? 
A. — Before  the  brake  is  applied,  when 
the  triple  valve  has  lapped  itself  during 
the  application  of  the  brake,  and  after 
a  release  of  brakes  when  the  auxiliary 
reservoir  has  become  fully  recharged. 

105.  How  many  applications  of  the 
brake  are  necessary  to  make  a  stop 
with  a  passenger  train  and  why? 

A. — The  two  application  top  is  con 
sidered  the  best  in  modern  passenger 
train  service.  The  first  application 
should  be  heavy  and  sufficient  to  slow 
down  the  train  to  about  8  or  10  miles 
an  hour,  when  the  brakes  should  be 
released  before  reaching  the  point  at 
which  the  stop  is  desired,  and  a  second 
and  lighter  application  should  be  made 
to  finish  up  the  stop,  and  should  be  held 
on  until  the  train  is  brought  to  a  stand- 
still. If  brakes  are  released  on  a  long 
passenger  train  before  coming  to  a  full 
stop,  the  slack  of  the  train  will  run  out 
and  the  train  be  snapped  in  two 

106.  How  would  you  make  a  stop  on 
a  grade  with  a  passenger  train? 

A. — By  the  two  application  method, 
holding  on  the  brakes  for  a  second  ap- 
plication. 

107.  Explain  the  operation  of  the 
pressure  retaining  valve. 

A. — When  the  handle  of  the  retain- 
ing valve  is  turned  down  it  is  inopera- 
tive. When  the  handle  is  turned  up  in 
a  horizontal  position,  the  free  exit  for 
air  from  the  brake  cylinder  to  the  at- 
mosphere is  cut  oflf  and  the  pressure 
must  pass  upward  against  the  weighted 
valve  which  has  a  resistance  of  20 
pounds.  All  over  this  amount  will  raise 
the  valve  and  blow  ofF.  but  all  below 
that  amount  will  be  held  in  the  brake 
cylinder. 

108.  What  benefits  are  derived  from 
the  use  of  the  retaining  valve? 


A. — On  mountain  grades  the  pressure 
retained  in  the  brake  cylinder,  by  turn- 
ing up  the  handle  of  the  valve,  will  hold 
the  ti'ain  in  check  wh  ie  the  au.KJliary 
reservuirN  are  being  recharged  for  sub- 
sequent application  of  the  brake. 

109.  Name  tlie  defects  which  cause 
the  retaining  valve  to  be  inoperative. 

A. — First,  defective  packing  leather 
in  tile  brake  cylinder.  Second,  defec- 
tive iniioii  in  the  retaining  valve  pipe. 
Tliird.  retaining  valve  or  pipe  brokenoff. 

1 10.  Explain  how  a  stop  at  a  watei 
tank  or  coal  shutc  should  1h'  in;ule  with 
a  long  freight   train. 

.\--'rhe  eiig  lie  slinnld  I)r  e([nipped 
with  a  straight  air  brake  iiir  this  pur- 
pose. The  train  brakes  should  be  used 
until  tlie  speed  of  the  train  has  been 
brought  down  to  three  or  four  miles  an 
hour,  then  released  and  the  straight  air 
brake  applied  to  cover  the  last  few 
feet  of  the  distance  to  the  desired  stop. 
If  the  engine  is  not  equipped  with  the 
straight  air  brake  it  would  be  better 
with  a  long  train  of  all  air-braked  cars, 
to  stop,  holding  on  the  brakes,  and  to 


115.  Explain  the  principle  01  the  du- 
plex governor  applied  to  freight  en- 
gines. 

.\. — Tlie  liigli  pressure  head  ui  the 
duple.K  governor  is  connected  direct  to 
the  main  reservoir  pressure  and  is  usu- 
ally set  for  110  pounds.  The  low  pres- 
sure head  is  connected  to  port  f  in  the 
brake  valve  and  is  set  at  90  pounds. 
When  the  brake  valve  handle  is  in  full 
release  position  or  running  position, 
the  low  pressure  head  is  operative,  but 
when  placed  on  lap.  there  being  no  main 
reservoir  pressure  in  port  f.  the  high 
pressure  head  must  govern,  thus  per- 
iiiilting  tlic  pump  to  compress  air  dur- 
ing the  time  the  brake  valve  handle  is 
on  lap  while  making  a  brake  applica- 
tion. 

116.  -Are  the  results  from  shocks  on 
passenger  trains  likely  to  be  expensive 
and  give  the  road  a  bad  reputation? 

A.— Yes. 

117.  Do  you  understand  the  import- 
ance of  watching  the  air  gauge  closely? 

.\. — Yes. 

I  [8.   When    descending   a   grade,   liow 
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cut  ofif  the  engine  while  taking  coal  and 
water,  as  considerable  time  and  dam- 
age will  be  saved  by  this  method. 

111.  Do  you  think  it  poor  policj'  to 
reverse  the  engine  while  the  driver 
brakes  are  applied? 

A. — Yes,  tests  have  proven  this. 

112.  Should  the  train  pipe  be  blown 
out  before  leaving  the  engine  house? 

A. — Yes,  as  cinders  or  sparks  are  like- 
ly to  be  gathered  in  the  coupling  head 
or  hose. 

113.  Are  the  brakes  any  more  liable 
to  stick  after  an  emergency  application 
than  after  a  service? 

A. — Yes,  as  dirt  in  the  train  line 
might  work  between  the  emergency 
valve  and  its  seat,  permitting  train  pipe 
pressure  to  pass  to  the  braKe  cylinder. 

114.  If,  in  making  a  service  applica- 
tion, you  notice  some  wheels  slide,  do 
you  think  it  good  policy  to  drop  sand 
to  start  them  turning  again? 

A, — No,  a  wheel  once  stopped  cannot 
be  started  to  turning  again  by  sand 
dropped  on  the  rail,  and  that  process 
will  only  cut  the  wheel  worse  and  make 
tlie  flat  spot  longer. 


much  should  the   speed  be  reduced  be- 
fore releasing  the  brake  to  recharge? 

A. — The  speed  of  the  train  should  be 
brought  down  to  about  10  or  12  mdes 
per  hour  before  recharging.  Frequent 
recharge  is  preferable  to  long  runs  be- 
tween periods  of  recharging. 

119.  What  is  meant  by  application  of 
the  brakes? 

A. — The  operation  by  which  train 
line  pressure  is  reduced  to  permit  of 
triple  valve  movement  which  will  send 
pressure  to  the  brake  cylinder. 

120.  Do  you  understand  that  the  brak- 
ing power  is  considerably  more  on  pas- 
senger than  on  freight  cars  and  on  this 
account  greater  care  must  be  exercised 
in   handling  them? 

A.— Yes. 


Questions  Answered 


Behavior  of  Injector. 

(81)     F.  K.  H.,  McKees  Rocks,  Pa., 
writes: 

Suppose   you   had   a   Nathan    Monitor 
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injector  on  your  engine  tliat  would  lift 
water  and  work  all  right  160  lbs.  pres- 
sure, hut  when  the  pressure  gets  up  to 
180  lbs.,  which  is  the  pressure  the  en- 
gine carries,  the  injector  will  not  take 
up  all  the  water,  and  half  of  the  water 
goes  out  of  the  overflow  pipe,  and  in 
order  to  save  water  you  have  to  screw 
down  the  front  cock  of  the  injector 
when  the  pressure  is  up  to  180  lbs.  in 
order  to  make  the  injector  work.  A.^ 
From  this  it  would  appear  that  the 
trouble  with  this  instrument  is  in  the 
interior  cones  or  nozzles.  The  fact  that 
they  work  at  160  lbs.,  and  begin  to  waste 
water  when  the  pressure  is  raised  to  180 
lbs.,  seems  to  show  that  the  nozzles  are 
worn,  and  consequently  do  not  condense 
properly.  This  statement  is  based  upon 
the  presumption  that  the  nozzles  of  this 
injector  are  of  the  "high  pressure"  pat- 
tern and  are  worn  unequally.  A  care- 
ful examination  of  the  nozzles  would 
be   in   order. 

(82)  H.  W.  P...  Cambridge,  Mass.  : 
Will  the  electric  rolling  stock  of  tlic 
Atlantic  division  of  the  L.  I.  R.  R.  con- 
form to  standard  steam  railroad  dimcm 
sions,  or  to  the  B.  R.  T.  rolling  stock? 
Is  the  position  of  the  third  rail  of  the 
L.  I.  R.  R.  the  same  as  in  the  case  of 
the  B.  R.  T.,  and  if  not,  what  provision 
is  to  be  made  in  the  case  of  the  suburban 
service  (Park  Row  to  Jamaica)  rolling 
stock  to  enable  it  to  operate  on  both 
positions  of  third  rail?  A. — The  electric 
rolling  stock  of  the  .\tlantic  avenue  di- 
vision of  the  Long  Island  Railroad  will 
conform  neither  to  the  standard  steam 
railroad  dimensions  nor  to  the  standard 
elevated  motor  equipment  of  the  Brook- 
lyn Rapid  Transit  system.  We  under- 
stand that  they  approach  the  latter  type, 
though  the  platforms  are  higher  and  the 
body  somewhat  longer.  The  position  of 
the  third  rail  on  the  Long  Island  R.  R. 
is  further  from  the  running  rail  than  on 
the  B.  R.  T.  lines,  owing  to  the 
fact  that  it  was  necessary  to  con- 
sider all  types  of  steam  locomo- 
tives, freight  cars  and  hopper  bot- 
tom cars,  the  latter  presenting  a  serious 
possibility  of  dropping  the  hoppers, 
which  would  ground  on  the  third  rail 
There  is  under  consideration  a  combi- 
nation contact  shoe  which  will  provide 
for  operation  on  hnes  not  standard  with 
the  Long  Island  Railroad. 

(83)  L.  C.  R.,  Covington.  Ky., 
writes : 

What  is  named  the  running  gear  of 
a  locomotive?  A. — The  running  gear 
of  a  locomotive  consists  of  those  parts, 
such  as  the  wheels,  axles  and  frames, 
which  carry  the  other  parts  of  the  en- 
gine. 

What  is  the  size  limit  of  a  driving 
wheel  journal,  also  of  a  truck  wheel 
journal?  A.^See  description  of 
switching  engine   on   page  399.   of  this 


i;-siic  of  Raii.w.w  and   I.o(o.motive  En- 

cilNEKUrNC. 

Can  you  give  a  rule  whereby  the  cost 
of  a  locomotive  or  a  machine  of  any  de- 
scription can  be  ascertained  by  its 
weight?  A. — There  is  no  such  rule.  In 
locomotives  and  machinery  generally 
the  lighter,  finely  fitted  and  finished 
parts  cost  much  more  than  the  heavier, 
coarser  parts.  In  the  office  of  the  Ap- 
praiser in  Custom  Houses  there  are  val- 
uation tables  for  the  guidance  of  in- 
spectors ex.iinining  machinery  where- 
by an  approximate  estimate  of  the  cost 
"f  production  can  be  made  by  valuing 
the  various  parts  of  the  machines  sep- 
arately. 

What  is  the  age  litnit  of  a  crank  pin 
or  driving  axle?  A. — As  a  rule  crank 
pins  will  wear  out  much  sooner  than 
axles,  and  consequently  arc  more  fre- 
quently replaced.  Neither  is  gauged 
by  age  limit  but  by  dsta)U-c  run  and 
the   particular  kind  of  traffic     On   some 


iieer's  brake  valve,  will  that  make  the 
brake  valve  more  liable  to  give  unde- 
>ired  emergency?  A. — Yes,  especially 
if  the  equalizing  piston  is  clogged  up 
with  sand  and  cinders,  making  it  work 
hard  and  sluggishly. 

UXDF.SIRED    EMERGENCY    TRACEABLE    TO    THE 
BRAKE  VALVE. 

(86)  B.  G.  E.,  Lebanon,  Pa.,  writes : 
On  a  certain  train,  two  baggage,  one 
express,  a  smoker,  two  passenger 
coaches  and  a  chair  car,  undesired  emer- 
gency happens  when  a  certain  engine 
hauls  the  train,  regardless  of  the  fact 
ubcther  the  high  speed  brake  is  being 
used,  or  the  70-pound  brake  is  used.  No 
i.ther  engine  on  this  train  will  give  that 
trouble.  Why  is  it?  A, — It  would 
SI  em  as  though  the  brake  on  the  en- 
gine, or  the  engineer,  was  at  fault.  Pos- 
^ibly  the  equalizing  piston  of  the  brake 
viiKe  is  dirty,  causing  :t  to  move  with 
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roads  axles  are  running  as  high  as  250,- 
000  miles  before  being  replaced. 

DIRT    IN    THE    REDUCING   VALVE. 

(84)  R.  E.  L..  Stroudsburg,  Pa., 
\\  rites  : 

Why  does  the  whistle  blow  every 
time  the  brakes  are  let  off?  It  doesn't 
act  that  way  when  the  brake  is  set, 
either  by  the  brake  valve  or  by  opening 
the  cock  on  the  train  pipe.  Why  is  it? 
.\. — There  is  evidently  dirt  between  the 
supply  valve  and  its  seat  in  the  reducing 
valve,  allowing  signal  line  pressure  to 
be  equal  with  the  main  reservoir.  When 
main  reservoir  pressure  is  reduced  to 
release  the  brake,  signal  line  pressure 
reduces  also,  causing  the  whistle  to 
blow, 

BRAKE   VALVE   ANGLE    FITTING    REMOVED. 

(8s)     B.  G.  E.,  Lebanon.  Pa.,  asks: 
If  the  angle  fitting  is  removed  from 
the  train  pipe  exhaust  port  of  the  engi- 


a  jerk  and  to  produce  emergency  ap- 
plications. 

CONDEMNED  AIR   HOSE. 

(87)  W.  D.  S.,  Fruitville,  Cal.. writes  : 
It  is  not  an  uncommon  thing  for  air 

hose  to  show  leaks  around  the  figures 
and  letters  on  the  brand.  Is  it  possible 
from  the  fact  that  the  brand  being 
sunken  there  is  less  rubber  than  on  the 
plam  surface?  A. — Hardly,  as  the  leak- 
age comes  from  the  inside  through  the 
different  layers  of  rubber  and  canvas, 
and  would  doubtless  escape  somewhere 
through  the  outer  layer  of  rubber  even 
if  it  didn't  at  the  label.  Poorly  made 
hose,  however,  might  leak  at  the  brand. 

THE  NEW  DISTRIBUTING  VALVE. 

(88)  R.  H.  M..  Alleghany  City.  Pa., 
writes : 

I  notice  an  advertisement  in  the  1905 
Proceedings  of  the  Air  Brake  Associa- 
tion, showing  the  new-  distributing 
valve.     Is   there   any   descriptive   paper 
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out  on  it  yet?  A. — No,  but  the  same  is 
being  prepared  and  will  be  out  soon, 
being  presented  in  these  columns  as 
soon  as  issued. 

(89)  W.  T.  Gillett,  Clifton,  Ore., 
writes : 

Win' you  kindly  tell  me  what  kind  of 
pa  <ing  is  generally  used  and  what  is 
tb  best  for  packing  a  smoke  stack  tight 
on  the  locomotive?  I  have  used  asbestos, 
but  that  burnt  out  as  the  front  end  gets 
very  hot.  A. — The  base  of  the  smoke 
stack  should  first  be  carefully  fitted  to 
the  curvature  of  the  boiler,  then  a  thin 
coating  of  cement  should  be  spread  •n 
the  boiler  and  the  base  securely  bolted 
to  its  place.  The  cement  made  by  the 
Smooth-on  Mfg.  Co.,  Jersey  City,  is  very 
suitable  for  such  work. 

(90)  L.  C.  B.,  Cincinnati,  Ohio, 
writes: 

We  have  recently  received  some  new 
Niles  tools,  among  them  a  200-ton  hy- 
draulic wheel  press,  one  42-inch  wheel 
boring  machine,  and  one  car  axle  lathe. 
We  are  uncertain  about  what  power 
will  be  required  to  run  these  tools,  and 
appeal  to  you  for  the  information.  A. — 
You  should  not  have  less  than  20  h.p.  If 
all  the  machines  happened  to  be  running 
at  the  same  moment  at  their  maximum 
capacity  the  motor  would  be  overloaded; 
therefore,  if  you  want  to  be  provided  for 
all  possible  demands,  it  would  be  ad- 
visable to  have  a  30  h.p.  motor. 

(91)  S.  S.  T.,  Trenton,  N.  J.,  writes; 
How  do  you  line  up  the  shoes  on  the 

frame,  when  the  engine  is  stripped?  A. — 
In  lining  up  shoes  and  wedges  the  ut- 
most care  should  be  observed.  The 
main  object  in  view  is  to  place  the  axis 
of  the  driving  wheels  square  with  the 
frames  and  paralKl  to  each  other,  the 
distance  from  the  center  of  one  pair  of 
wheels  to  the  center  of  the  next  pair 
being  the  same  as  the  length  of  the  rod 
which  connects  them.  It  is  best  to  use 
the  main  jaws  to  work  from,  but  the 
front  jaws  may  also  be  used.  If  the 
shoes  and  wedges  are  new  and  planed 
and  fitted  to  the  pedestal  jaws  and  the 
pedestal  braces  in  place,  a  tram  reaching 
from  an  exact  center  marked  on  the 
saddle  at  a  po'  it  equi-distant  from  the 
frames  and  reaching  to  a  point  on  the 
frames  at  the  center  of  the  pedestal  will 
serve  as  a  starting  point  for  the  succeed- 
ing operations.  The  details  depend  on 
the  size  of  the  driving  boxes,  the  distance 
from  axle  to  axle,  and  our  space  is  so 
limited  that  we  cannot  begin  to  give 
even  a  brief  account  of  the  best  meth- 
ods. Nearly  ten  pages  are  devoted  to 
the  subject  in  "Twentieth  Century  Lo- 
comotives," published  by  the  Angus 
Sinclair  Co.,  and  we  earnestly  recom- 
mend it  to  the  perusal  of  all  who  aim 
at  a  mastery  of  the  details  of  this  im- 
rortant  subject. 


Fiery-Footed  Steeds. 

The  visitors  at  Rockaway  had  more 
than  their  money's  worth  recently, 
when  a  team  of  horses  stopped  sud- 
denly while  crossing  the  railway  tracks. 
Their  feet  flashed  fire  as  they  wildly 
pawed  the  electrically  charged  rails. 
The  affrighted  people  stood  back  while 
the  horses  threw  demi-volts  in  air.  The 
two  occupants  of  the  carriage  lashed 
the  horses,  but  to  no  purpose.  The 
policemen,  as  usual,  were  invisible.  The 
lire  brigade  came  to  the  rescue,  but  by 
the  time  they  reached  the  scene  one 
line  black  horse  stiflened  like  a  statue 
and  fell  over  dead.  The  other  danced 
a  kind  of  death  dance  with  accompani- 
ments of  blue  fire  and  white  smoke.  At 
last  a  railway  employee  called  up  the 
power  house  by  telephone  and  the  cur- 
rent was  shut  ofT.  The  engineer  is  at 
a  loss  to  know  how  the  rails  became 
charged. 

A  High  Set  Spring. 
One    of    our     most    honored    corre- 
spondents sends  in  the  annexed  spring 
arrangement,  which  he  says  was  at  one 


A     HIGH     SET    SPRING. 

time  used  on  certain  Norris  engines. 
He  asks  if  any  of  our  readers  can  send 
a  full  picture  of  one  of  these  old-time 
locomotives.  We  should  gladly  publish 
the  picture  and  would  give  it  a  per- 
manent place  in  our  forthcoming  book 
on  the  Growth  of  the  Locomotive. 


Chicago  Pneumatic  Tool  Company. 

The  semi-annual  statement  of  the  Chi- 
cago Pneumatic  Tool  Company  shows 
the  affairs  of  the  company  to  be  in  the 
most  encouraging  condition.  After  pay- 
ing the  usual  half-yearly  dividend  a  sur- 
plus of  $376,898.17  is  carried  forward. 
.About  $5,000  has  been  spent  in  experi- 
menting with  new  tools  during  the  same 
period,  while  over  $52,000  has  been  ex- 
pended in  renewals  and  repairs  ol  build- 
ings  and   plant. 


A  Coming  Captain  of  Industry. 

A  Kittery  lady  thinks  the  boys  of  the 
present  generation  are  getting  pretty 
nervy,  says  the  Lewiston  (Me.)  Journal. 
A   few   days   since,   this   housewife   ob- 


served a  youngster  of  perhaps  a  dozen 
years  digging  dandelion  greens  on  the 
lawn  in  front  of  her  house.  Thinking 
it  would  do  the  lawn  no  harm  and 
would  help  the  boy  earn  a  few  pennies, 
she  did  not  molest  him.  After  he  had 
been  digging  for  some  time  she  saw 
the  boy  go  to  her  well  near  by  and 
calmly  clean  and  wash  the  greens.  A 
few  minutes  later  the  lady  was  sur- 
prised upon  answering  a  knock  on  her 
door  to  have  the  same  urchin  oflfer  her 
a  peck  of  greens  for  only  20  cents. 


The  location  for  the  next  meeting  of 
the  Master  Car  Builders'  and  Master 
Mechanics'  convention  will  be  deter- 
mined by  the  following  gentlemen  : 

Mr.  A.  E.  Mitchell,  S.  M.  P.,  Lehigh 
Valley  R.  R.  Co.,  with  office  at  South 
Bethlehem,  Pa. 

Mr.  G.  W.  Wildin,  Mech.  Supt.,  Erie 
R.  R.  Co.,  with  office  at  Meadville,  Pa. 

Mr.  F.  K.  Shults,  representing  the 
Supply  Men's  Association,  with  office 
at  95  Liberty  street.  New  York  City. 

The  above  mentioned  committee 
have  appointed  Mr.  F.  K.  Shults  as 
their  chairman,  and  all  communica- 
tions should  be  addressed  to  him,  care 
Camel  Company,  95  Liberty  street, 
New   York  City. 


There  are  about  46,000  locomotives  in 
the  United  States  that  cost  an  average 
of  $12,000,  an  aggregate  of  about  $557,- 
000,000.  The  number  of  new  locomo- 
tives required  annually  to  keep  up  the 
stock  is  about  1,200.  That  represents  an 
annual  expenditure  of  about  $14,400,000. 
The  people  who  do  the  work  of  building 
locomotives  are  not  classed  as  railroad 
men,  but  they  would  find  business  dull 
if  politicians  succeeded  in  stopping  t'.ie 
movement  of  railroad  trains,  as  some  of 
their  policies  threaten  to  do. 


Sixteen  of  the  locomotives  ordered 
from  Baldwin's  by  the  government  of 
New  South  Wales  were  shipped  at  New 
York  last  month  on  board  the  Cufic.  The 
price  of  the  locomotives  is  $18,500  each, 
and  is  fifteen  per  cent,  lower  than  the 
lowest   British  bid. 


Efforts  are  being  made  to  get  the  pro- 
posed new  shops  of  the  Wabash  Rail- 
road to  be  located  at  Hagerstown,  Md. 
The  shops  will  employ  a  large  number 
of  men,  and  would  be  a  very  desirable 
addition  to  the  industries  of  the  city. 


The  Mexican  Central  Railroad  people 
are  making  arrangements  to  introduce 
oil  fuel  for  their  locomotives.  There 
are  good  oil  wells  in  Mexico,  whose 
product  as  fuel  will  greatly  reduce  the 
cost  of  locomotive  operating. 
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Air  Brake  Department. 


Refrain  of  the  Air  Brake  Defect  Card. 

Card,  brothers,  card,  and  card  with  care. 
Card  all  cars  with  defective  air. 
Card,  whenever  you  hear  'em  blow 
At  the  exhaust  port,  soft  and  low. 

Card  when  you  liear  the  triple  hum. 
Card  when  you  think  it's  stopped  with 

gum. 
Card  when  the  darn  brake  won't  release. 
Card  when   it's   stuck,  as  it   may   need 

grease. 


COlfDUCTBD     BT     T.     M.     lfBl.1.18. 

general  idea  that  all  metal  brake  beams 
are  good. 

In  looking  over  this  car  load  of  crip- 
ples, afflicted  with  every  kind  of  disease, 
but  mostly  with  general  debility,  the 
layman  will  ask  himself  whether  the 
usual  remedy  for  that  affliction  (iron) 
would  not  be  the  proper  course  to  pur- 
sue. Certainly  the  builders  will  have 
to  put  more  material  in  their  product  if 
they  expect  to  have  the  beams  they 
manufacture  stand  up  to  the  strenuous 


against   the   trolley   company   with   the 
above  results. 


Increased  Pump  Capacity. 

I  wish  to  say  through  your  valuable 
paper  that  there  has  been  a  great  deal 
said  for  and  against  the  use  of  larger 
air  pumps  on  locomotives  for  the  pres- 
ent service.  I  find  there  is  one  very 
valuable  feature  that  can  be  overcome 
by  having  a  large  air  compresser  on  the 
locomotive  of  to-day.     There  has  been 
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Card   when  the   triples   "dynamite." 
Card  when  the  bleeders  are  not  tight. 
Card  whenever  the  triple  sticks, 
Card  with  a  blue  card,  Form  '66. 

Card  when   the   reservoirs   won't   charge. 
Card  for  a  leak  whether  small  ar  large. 
Card  so  the  Air  Man  can  repair. 
Card,  brothers,  card,  and  card  with  care. 

Card,  brothers,  card  to  this  refrain, 
Card  away  with  might  and  main. 
Card  every  morning,  noon  and  night. 
Card  till  we  get  all  the  d — n  cars  tight. 
A.  Stilson  Wrench. 
Cardville,    Tex. 


labor  now  imposed  upon  them.  And 
now,  that  every  one  (urged  by  the  In- 
terstate Commerce  Commission)  is  try- 
ing to  use  some  of  the  old  rusty  ones 
that  heretofore  have  only  been  riding 
around,  we  can  confidently  expect  a  far 
greater  number  of  brake  beam  failures 
than  have  been  noted  in  the  past. 

"Practical." 
Pi>ie  Tree,  Oklahoma. 


An  Object  Lesson. 

Herewith  is  an  "object  lesson"  entit- 
led. "A  Brake  Beam  Ambulance  on  a 
Southwestern  Railroad."  Here  we  have 
a    demonstration    of    the    fallacv    of    the 


Fined    for    Flat    Wheel. 

A  police  court  in  a  certain  city  pleased 
thousands  of  residents  by  fining  a  street 
car  line  fifty  dollars  for  operating  a  trol- 
ley car  with  a  very  bad  pair  of  flat 
wheels.  For  months  the  residents  along 
the  line  had  been  annoyed  beyond 
measure  by  the  terrific  pounding,  and 
finallv    the    citv    attornev    took    measures 


various  troubles  caused  from  trains 
parting  and  running  together,  owing 
to  the  brakes  being  fully  applied  on 
train,  and  possibly  the  rear  portion  be- 
ing partially  equipped  with  brakes, 
causing  a  collision  and  doing  serious 
damage.  I  find  that  the  large  pumps 
that  are  being  put  out  at  present  have  a 
sufficient  capacity  to  keep  enough 
brakes  pumped  off  on  the  forward  por- 
tion to  enable  the  engineer  to  keep 
away  from  the  rear  portion  of  the  train, 
by  using  a  little  steam  if  necessary, 
therefore  avoiding  the  detached  por- 
tions from  coming  together  and  possi- 
bly doing  a  great  amount  of  damage  to 
both  cars  and  lading;  consequently,  I 
think  the  large  pump  is  worth}-  of  con- 
sideration by  all  railroads. 

Wm.  Owens. 
Buffalo.  N.  Y. 
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Lubricator  Filling  Plug. 

Inasmuch  as  tlie  lubricator  manufac- 
turers liave  never  constructed  a  filling 
plug  to  remedy  the"  defect,  and  that  I 
l;ave  never  seen  or  learned  of  one  in 
which  the  form  was  clianged  to  resem- 
ble that  in  attaclied  sketch.  I  am  cred- 
iting myself  witli  l)eing  the  originator 
of  tlie  improvement,  criticism  on  whicli 
will   be  received  cheerfully. 

Lubricator  repair  men  have  :ill  no- 
ticed that  the  front  condenser  pipes  of 
the  Detroit  Lubricators  arc  nearly  al- 
ways dented  in  or  bent,  and  many  times 
the  attaching  plug  in  body  of  lubricator 
is  broken  off  by  a  wrench  in  the  liands 
of  the  engineer  when  loosening  the  plug. 
The  Detroit  Bullse}'e  Lubricator,  after 
having  been  in  service  a  short  time,  w  11 
show  a  worn  spi>t  on  condenser,  wliicli 
wear  miglit  continue  through  wall  iu 
time.  With  the  old  style  Nathan,  the 
oil  glass  cap  in  upper  bracket  is  gener- 
ally worn  off  on  one  corner  from  the 
same  cause,  necessitating  the  use  of  an 
alligator  wrench  to  remove  it.  and  I 
have  seen  instances  where  the  bracket 
was  loosened  to  a  leaking  point,  in  one 
instance   the   bracket   hcin"    Ijmken    off 
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entirely  by  a  sudden  movement  of  tliv 
wrench.  I  have  found  this  style  of  plug 
an  improvement  over  the  old  one  in 
all  locomotive  cylinder  lubricators.  You 
will  observe  that  the  only  diflference  is 
that  the  square  is  moved  up  to  the  top 
end  instead  of  being  in  the  center  as 
formerly,  and  a  projection  is  cast  at  the 
bottom  of  the  square  to  hold  the  wrench 
up  and  away  from  the  lubricator  body. 
E.  O.  Palmer. 
Bloomingioii,  III 


Naval  Engineers. 

The  bursting  of  a  boiler  in  tlie  gun- 
boat Bennington  brings  again  into  prom- 
inence what  may  seem  incredible,  but 
what  is,  nevertheless,  a  fact  that  the 
engine  rooms  of  our  war  vessels  are  not 
in  charge  of  trained  engineers.  Com- 
plaints of  the  result  of  the  incompetency 
of  these  men  have  been  made  before.  In 
the  case  of  the  new  battleship  Maine, 
the  troubles  that  occurred  in  the  trial 
trips  were  attributed  by  the  skilled  en- 
gineers in  the  employ  of  the  Cramp 
Shipbuilding  Company  to  the  lack  of 
mechanical  knowledge  on  the  part  of 
officers  in  the  engine  room.  The  Secre- 
tary of  the  Navy  has  recently  attempted 
to   reconstruct   the     engineer    corps     by 


methods  outside  of  the  law  regulating 
the  Department.  He  took  the  liberty  to 
detail  officers,  upon  their  own  election 
to  engineering  duties,  with  a  view  to 
sjiccialization.  which  is  essential  to  good 
results  in  all  branches  of  civil  life.  If 
tlic  appalling  calamity  on  the  Benning- 
ton results  in  aiding  the  efforts  of  the 
Secretary,  some  good  may  come  of  the 
disaster. 

There  is.  perhaps,  no  sphere  of  hu- 
man activity  where  efficiency  is  more 
essential  to  the  best  results  than  in  the 
handling  of  the  multiplex  appliances 
used  ir.  the  <le\eIopment  of  steam  pres- 
•  ure.  In  the  merchant  marine  service  a 
\iiung  man  aspiring  to  the  position  of 
engineer  finds  an  apprenticeship  of  five 
years  in  a  machine  shop  as  a  pre- 
requisite. He  niay  then  be  able  to  se^ 
cure  a  position  in  the  oil  room  of  a 
steamship  where,  after  two  years  of  ser- 
vice, he  may  qualify  himself  to  be  ex- 
ami;ied  for  the  position  of  fourth  as- 
sistant engineer.  Under  the  most  fa- 
vorable conditions  it  will  be  ten  or  a 
dozen  years  before  he  can  hope  to  be 
trusted  with  the  chief  charge  of  the  en- 
.gine  room.  In  the  navy  there  is  little  or 
no  practical  apprenticeship.  It  is  nearly 
all  theory  and  class-room  lectures.  En- 
,L>ineers.  so  called,  are  notoriously  ig- 
norant and  indifferent  in  matters  of  prac- 
tical application.  It  is  necessary  to  pass 
<()nie  time  in  tlie  engine  room  on  their 
way  to  promotion.  It  is  military  titles 
and  fuss  and  feathers  aiid  gold  lace  they 
are  after.  Officers  who  may  be  spe- 
ciaily"trained  for  the  engineer  corps  are 
by  fa\'oritism  assigned  to  deck  duty. 
Line  officers  without  proper  political 
backing  are  sent  below.  Admiral  Mel- 
ville in  two  annual  reports  complained  of 
the  difficulty  in  keeping  competent  offi- 
cers in  the  engine  room.  The  officers 
themselves  insist  that  the  engine  room 
force  should  consist  of  one  commis- 
sioned officer  and  a  lot  of  warrant  ma- 
chinists. The  wonder  is  that  in  such 
circumstances  there  are  not  more  dis- 
asters. These  facts  may  have  nothing  to 
do  with  the  blowing  up  of  the  Benning- 
ton, and  they  may  have  a  great  deal  to 
do  with  it.  It  is  admitted  that  the  boil- 
ers were  imsafe,  and  it  is  safe  to  say  that 
a  competent  engineer  would  not  have 
IK-rniitted  their  use  in  such  condition. 

From  the  report  of  the  Court  Martial 
published  on  August  22,  it  appears  that 
"on  the  day  of  the  explosion  on  the 
Bennington,  after  both  boilers  had  been 
filled  and  the  furnaces  started,  it  was 
observed  that  the  steam  gauge  on  boil- 
er 'B'  showed  about  five  pounds  ■  of 
steam  pressure,  and  at  this  time  Oiler 
Frank  De  Courtani,  acting  as  water  ten- 
der, directed  D.  N.  Holland,  fireman, 
second  class,  to  close  the  air  cock  on 
boiler  'B';  that  the  said  Holland 
climbed  up  and  closed  a  valve  and  al- 
most immediate!}'  the  steam   gauge  on 


boiler  'R'  failed  to  register  any  pres- 
sure; that  this  was  apparently  not  no- 
ticed by  either  .the  water  tender  or  the 
fireman,  and  no  attention  appears  to 
have  been  paid  to  the  fact  that  the 
steam  gauge  failed  to  register,  but  they 
kept  on  working  the  fires  and  firing 
heavily;  that  when  tlie  steam  gauge  on 
boiler  'A'  showed  135  pounds  there  was 
110  pressure  showing  on  the  steam 
.yauge  of  boiler  'B'," 

"The  court  is  of  the  opinion  that  the 
explosion  was  caused  by  excessive 
pressure  in  boiler  'B,'  which  came 
about  first  by  shutting  the  valve  con- 
necting the  boiler  with  the  steam  gauge, 
instead  of  the  valve  on  the  air  cock 
alone,  as  was  intended,  so  that  the 
steam  gauge  did  not  indicate  the  pres- 
sure iu  the  boiler;  second,  by  unusual 
and  heavy  firing  in  the  boiler  to  get  up 
a  pressure  wdiich  the  gauge  failed  to 
show;  third,  by  the  failure  of  the  sen- 
tinel and  safety  valves  to  lift  at  the  . 
pressure  for  which  they  were  set,  and 
the  pressure  increased  without  relief 
until  it  was  beyond  the  strength  of  the 
boiler,  which  gave  wa)'  in  its  weakest 
part,  afterward  found  to  be  the  corru- 
gated flue  of  No,  2,  the  lowest  or  mid- 
dle furnace,  which  collapsed."  Condi- 
tions similar  to  these  never  existed  on 
any  locomotive  engine  and  never  could 
exist  anywhere  except  in  the  .govern- 
ment service. 

With  regard  to  locomotive  engineers, 
it  inay  be  said  broadly  that  there  are 
no  class  of  men  who  serve  as  long  a 
time  as  they  do  in  order  to  become  com- 
petent in  their  calling.  Long  experience 
has  shown  that  a  lengthened  period  of 
service  as  fireman  is  not  only  the  best 
course  of  training,  but  the  only  course 
calculated  to  completely  familiarize  the 
embyro  engineer  with  the  multiplex  de- 
tails of  a  locomotive.  •  Ten  years  and 
even  more  is  not  an  uncommon  length 
of  service  before  Ijeing  trusted  with  a 
switching  or  freight  engine.  The  result 
is  manifested  in  the  general  high  class 
ability  of  locomotive  engineers  and  the 
rarity  of  disasters  similar  to  that  which 
befel  the  boilers  of  tlie  Bennington. 
Let  the  navy  take  a  lesson  from  the  mer- 
chant marine  or  railway  service  and 
make  their  engineers  pass  five  years' 
service  in  a  machine  shop  or  ten  years 
firing  a  boiler,  or  what  is  perhaps  bet- 
ter, give  thein  both  period^  of  service 
added  together  and  the  result  would  be 
to  the   credit   of  the   .American   navv. 


The  Standard  Steel  C:r:  Company,  of 
Butler,  has  received  an  'rder  for  i.ooo 
>teel  hopper  cars.  The  --ars  will  be  ot 
the  100,000  lbs.  capacity,  and  delivery  will 
beein  within   the  next   three   months 


Facts    alone    are     '.vanTed     in     life 
Hard  Times. 
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Consolidation  2-8-0  for  the  Colorado- 
Utah  Construction  Company. 

The  American  Locomotive  Cumpanj' 
has  just  completed  a  number  of  tcn- 
whecl  consolidation  locomotives  for  the 
Colorado-Utah  Construction  Company, 
which  embody  all  of  the  best  features 
of  that  class,  together  with  several  im- 
portant modifications  and  improvements, 
the  most  notable  of  which  is  an  adjust- 
able hood  (in  the  smoke  stack  and  which 
is  opened  or  closed  by  the  action  of  an 
automatic  ai'  cylinder  and  piston  at- 
tached to  the  smoke  stack  and  of  which 
the  accompanying  illustrations  will  give 
an   adequate   idea   of   operation. 

These  engines  possess  the  elements  of 
great    slrength    with    general    simplicity 


anil  2  ins.  in  diameter.  The  fire  box  is 
ij  It.  in  length  by  C  ft.  in  width,  making 
a  total  grate  area  of  54  ft.  The  thick- 
ness of  the  crown  sheets  is  J^  in.,  the 
lube  of  the  boiler  being  9/16  in.  in  thick- 
ness, the  side  water  spaces  being  4^ 
ins.  in  width.  The  crown  staying  of  the 
boiler  is  of  the  radial  kind,  and  the  total 
heating  surface  extends  to  3,504  sq.  ft. 
The  boiler  is  calculated  at  a  working 
|)ressure  of  210  lbs. 

The  driving  journals  of  the  main  axles 
are  9V2  ins.  by  ij  ins.,  the  others  being 
9  ins.  by  12  ins.  The  engine  and  tender 
are  equipped  with  Westinghouse  Ameri- 
can Automatic  and  straight  air  brakes, 
with  safety  valve. 

The    slide    valves    are    nf     the     piston 


sir.ngln-inoullK  (1  ^nl'pko  slack  and  the 
working  of  this  latest  addition  to  the 
details  of  smoke  box  and  smoke  stack 
will  be  watc*hcd  with  interest. 


.\  young  Irishman,  returning  home  af- 
ter gathering  dollars  in  America,  de- 
cided to  give  his  old  father  an  outing. 
and  take  him  to  Dublin  to  see  the 
sights.  It  was  a  great  event  for  the 
olfl  man,  who  had  never  been  in  a  train 
before:  but  he  entered  it  in  (car  and 
irembling.  amid  many  outspf)ken  antici- 
pations of  what  would  happen  to  him. 
.-Ml  went  well  until  tlie  train  suddenly 
•'ashed  into  a  tunnel,  when  bang  went 
the  old  man's  fist  on  his  son's  nose,  as 
In-    cNclainied.    "T    told    you    something 
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Ill  design  and  are  well  adapted  for  work 
on  steep  grades  and  other  heavy  work 
where  great  speed  is  not  required.  The 
cylinders  are  22  ins.  in  diameter  by  28 
ins.  length  of  stroke.  The  short  wheel 
base,  IS  ft.  8  ins.,  gives  the  engine  great 
cohesive  quality  which  with  a  tractive 
power  of  42.420  lbs.,  places  them  in  the 
front  rank  of  high  traction  engines.  The 
total  length  of  engine  and  tender  is  56 
ft,  io',4  ins.  The  weight  of  the  engine 
in  working  order  is  209,500  lbs.,  and  en- 
gine and  tender  together  foots  up  to 
.^43.800  lbs. 

The  boiler  is  the  usual  extension 
wagon-top  type,  the  outside  diameter  at 
the  front  being  76^  ins.  The  flues  are 
426  in   number  with   a   length   of   15   ft.. 


type.  :2  Ills,  in  diameter,  with  a  travel 
I  if  6  ins.,  and  a  steam  lap  of  I  in.  The 
valves  are  set  line  and  line  in  the  full 
iiirward  motion,  and  at  one-quarter  of 
cut-off  have  14  'n.  of  lead.  The  piston 
nids  are  4  ins.  in  diameter  furnished  with 
cast  iron  snap  rings.  The  outside  diam- 
eter of  the  driving  wheels  is  57  ins.,  and 
the  tender  wheels  are  33  ins.  in  diameter, 
I  if  the  Paige  cast  iron  plate  center  vari- 
ety with  cast  steel  tires. 

The  smoke  stack  has  a  variable  di- 
ameter of  14  ins.  and  16%  ins.  The 
height  of  the  stack  proper  is  16  ft.  6  ins. 
above  the  rail,  and  with  the  hood  at- 
tachment measures  17  ft.  10  ins.  above 
the  rail.  The  hood  is  claimed  to  have 
several    advantages     over     the     ordinary 


would    happen,   you   young   villain;    I've 
lost  my  sight!" 


It  is  reported  that  the  Kennefick  Co., 
of  Kansas  City,  has  secured  the  contract 
for  building  the  Western  Pacific.  The 
road  will  extend  from  Salt  Lake  City  to 
San  Francisco.  It  is  financed  by  the 
Goulds  and  will  cost  Sll.000.000. 


In  some  of  the  western  roads  a  new 
device  is  being  warmly  welcomed  in 
the  addition  of  a  handrail  on  the  top  of 
the  back  of  the  seats  in  passenger  cars. 
the  idea  being  to  provide  a  suitable 
handhold  for  persons  getting  up  from 
the  car. 
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Increase  of  Rolling  Stock  on  the  Erie. 

The  Erie  Railroad  is  preparing  for 
an  immense  business,  both  passenger 
and  freight,  in  the  near  future.  Over 
one  hundred  engines  have  already  been 
added  to  the  motive  power  this  year. 
The  Baldwin  works  in  Philadelphia  are 
to  supply  forty  more,  besides  a  large 
order  which  we  are  told  has  been  giv- 
en to  the   Rogers   Company. 

Besides  the  locomotives  the  Erie  is 
stocking  up  in  freight  and  coal  cars  on 
a  generous  scale.  Three  or  four  thou- 
sand new  box  cars  are  about  to  be  built, 


.^6«t:(lou  Hi.iiiuv.a    Rpiiiig  Together 
lurDirii  To  i\\:  ItorrU  To  3  ii' 


In  Other  Lands. 

Several  of  the  new  locomotives  ordered 
by  the  Egyptian  State  Railways  have 
arrived  at  Cairo  and  are  being  placed  in 
service.  They  are  of  the  Atlantic  type, 
and  weigh  120  tons.  Thty  were  designed 
arid  built  by  the  Societe  Francaise  des 
Constructions  Mecaniques.  at  Denair, 
France. 

The  Transvaal  Contracting  and  En- 
gineering Syndicate  is  interesting  itself 
in  a  new  project  to  project  a  branch 
Premier    line    to    the    new    tin-fields    at 
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DETAILS  OF  MOTOR  FOR  MOVING  SMOKE  STACK  HOOD. 


to  say  nothing  of  cars  of  other  types  for 
special  lines  of  freight.  Three  hundred 
refrigerator  cars  are  a  part  of  the  new 
equipment,  besides  combination  cars 
and  milk  cars. 

The  Erie  is  sparing  no  expense  either 
in  construction  or  equipment  to  make 
itself  one  of  the  leading  lines  of  the 
country.  Costly  construction  work  is 
in  progress,  to  place  the  road  on  a 
.ow-grade  basis  from  New  York  to 
Chicago,  and  there  is  every  appearance 
of  a  growing  local  traffic  besides  an  in- 
creasing popularity  with  the  shippers 
of  the  great  West  that  keeps  the  Erie 
busy. 


Bushveld.     The  junction  will  be  made  at 
Pienaar's  River  Station  or  thereabout. 

An  extensive  order  for  steel-framed 
buildings  for  engineering  shops  in  Japan 
has  been  received  by  Messrs.  Brownlie 
and  Murray,  of  Glasgow,  Scotland. 
These  buildings  will  require  thousands 
of  tons  of  steel. 

Mr.  H.  W.  Morley,  of  Bradford,  Eng- 
land, has  patented  a  new  arrangement  of 
piston  valves  for  vertical  engines  worked 
by  a  triple  releasing  gear  cimilar  to  the 
Corliss  mechanism.  Four  piston  valves 
are  fitted,  two  at  each  end  ol  the  cyl- 
inder,  and   are   surrounded   on   all   sides 


except   the   periphery   with   steam.     The 
device  is   highly  spoken   of. 

A  syndicate  has  been  formed  in  Ger- 
many for  constructing  the  Zoelly  tur- 
bine. The  Krupps,  of  Essen,  are  inter- 
esteil  in  tlie  company,  and  a  notable 
success  has  been  already  lealized  with 
a  30,000  h.-p.  turbine  at  work  in  the 
Central  Station  at  Muhlhausen,  in 
Thuringia.  The  motive  power  is  ob- 
tained by  the  direct  impact  of  steam  jets 
against  the  vanes  of  revolving  wheels. 

Messrs.  Mather  and  Piatt,  of  Man- 
chester. Eng.,  are  believed  to  be  the  first 
to  supply  cast  iron  tanks  for  general  use. 
The  plates  are  of  a  special  unit  machined 
true,  from  which  tanks  of  every  size  and 
shape  can  be  constructed.  The  cost  of 
erection  is  small.  The  joints  are  made 
with  ordinary  red-lead  putty,  and  when 
finished  the  tank  is  drop  dry  and  ready 
for  use. 

The  Lancashire  &  Yorkshire  Railway 
Company  have  inaugurated  their  steam 
motor  car  service  by  introducing  a  new 
steam  vehicle  which  has  been  built  at 
the  company's  works.  It  has  a  total 
length  of  58  ft.,  and  is  said  to  be  making 
high  records   for  speed.       , 


Improved  Automatic  Bulletin. 
For  the  greater  convenience  of  its 
patrons  the  Chicago  &  Alton  Railway 
has  installed  at  a  number  of  its  stations 
(with  the  intention  of  extending  the 
service  as  rapidly  as  possible  to  other 
points)  an  automatic  electric  device 
known  as  the  train  bulletin.  The  ekc- 
tric  bulletin  is,  in  appearance,  like  a 
large  clock.  A  hand  or  pointer  is 
moved  upon  the  dial,  indicating  whether 
the  train  is  on  time,  or  if  not,  the/ 
number  of  hours  or  minutes  late.  These 
electric  bulletins  are  placed  in  station 
waiting  rooms  and  in  the  principal  hotels 
in  cities  and  towns  through  which  the 
Alton  trains  are  run.  They  are  all  con- 
trolled by  the  operator  at  the  station. 
All  bulletins,  in  the  waiting  rooms  and 
in  the  hotels,  register  similarly  at 
one  and  the  same  instant.  The  opera- 
tor indicates  on  the  bulletin  the  num- 
ber of  the  train  next  due  to  arrive  and 
the  time  of  its  arrival.  The  machinery 
is  similar  to  a  telegraph  instrument  con- 
trolled by  a  telegraph  key,  and  simple 
enough   to   be   worked  by  a   child. 


A  singular  accident  occurred  on  the 
Erie  Railroad  at  Crawford  Junction  last 
month,  when  two  engines  went  into  what 
is  known  as  the  "bottomless  pit."  A 
work  train  had  stopped  when  the  track 
began  to  settle.  Another  engine  came 
to  the  rescue  and  also  went  down. 


The  press  is  a  mighty  engine. — Pick- 
wick Papers. 
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Of  Personal  Interest. 


Mr.  W.  S.  Murrian  has  been  appoint- 
ed master  mechanic  of  the  Southern  at 
Spencer,  N.  C. 

Mr.  J.  Davis  has  been  appointed  mas- 
ter mechanic  of  the  Pennsylvania,  with 
ofifice  at  Altoona,  Pa. 

Mr.  I.  R.  Wells  has  been  appointed 
storekeeper  of  the  Wabash,  with  head- 
quarters at   Moberly,   Mo. 

Mr.  H.  W.  Stanley  has  been  appointed 
trainmaster  of  the  Birmingham  division 
of  the  Seaboard  Air  Line. 

Mr.  E.  Stenger  has  been  appointed  su- 
perintendent of  the  Union  Pacific,  with 
headquarters  at  Denver,  Col. 

Mr.  C.  A.  Stetlar  has  been  appointed 
trainmaster  of  the  Great  Northern,  with 
headquarters  at  Rugby,  N,  D. 

Mr.  Jackson  Smith  has  been  appointed 
assistant  to  Chief  Engineer  Stevens  of 
the  Isthmian  Canal  Commission. 

Mr.  Frank  A.  Devere  has  been  ap- 
pointed trainmaster  of  the  Southern, 
with  headquarters  at  Selma.  Ala. 

Mr.  M.  A.  Hansen  has  been  appointed 
division  engineer  of  the  Arkansas 
Southern,  with  office  at  Rushton,  La. 

Mr.  Geo.  J.  Gould  has  been  elected 
president  of  the  St.  Louis,  Watkins  & 
Gulf,  with  headquarters  at  New  York. 

Mr.  A.  Crable  has  been  appointed  di- 
vision engineer  of  the  Chicago  &  Erie, 
with  headquarters  at  Huntington,  Ind. 

Mr.  G.  Willius,  Jr.,  has  been  appoint- 
ed mechanical  engineer  of  the  Great 
Northern,  with  office  at  St.  Paul,  Minn. 

Mr.  D.  Sweeney  has  been  appointed 
roadmaster  of  the  Missouri,  Kansas  & 
Texas,  with  headquarters  at  Atoka,  L  T. 

Mr.  G.  O.  Hammond  has  been  ap- 
pointed mechanical  engineer  of  the 
Erie,  with  headquarters  at  Meadville, 
Pa. 

Mr.  J.  B.  Elliott  has  been  appointed 
master  mechanic  of  the  Baltimore  & 
Ohio,  with  office  at  New  Castle  Junct., 
Pa. 

Mr.  J.  Kirkpatrick  has  been  appointed 
master  mechanic  of  the  Baltimore  & 
Ohio,  with  headquarters  at  Cumberland, 
Md. 

Mr,  J.  H.  Johnston  has  been  appoint- 
ed assistant  engineer  of  the  Missouri 
Pacific,  with  headquarters  at  Nevada. 
Mo. 

Mr.  S.  H.  Busby  has  been  appointed 
division  engineer  of  the  Missouri  Pa- 
cific, with  headquarters  at  Fort  Smith, 
Ark. 

Mr.  A.  P.  Prendergast  has  been  ap- 
pointed assistant  master  mechanic  of  the 


Mf.  Clare  shops  of  the  Baltimore  & 
Ohio, 

Mr.  L.  P.  Atwood  has  been  appointed 
superintendent  of  the  Litchfield  &  Mad- 
ison, with  headquarters  at  Edwards- 
villc.  111. 

Mr.  A.  G.  Trumbull  has  been  appoint- 
ed assistant  mechanical  superintendent 
of  the  Erie,  with  headquarters  at  Mead- 
ville, Pa. 

Mr.  F.  W.  Rhuark  has  been  appointed 
acting  master  mechanic  of  the  San  Fran- 
cisco, with  headquarters  at  Cape  Girar- 
deau, Mo. 

Mr.  L.  J.  Ferritor  has  been  appointed 
superintendent  of  the  middle  division 
of  the  Wabash,  with  headquarters  at  De- 
eatur,  III. 

Mr.  Edgar  Shellabarger  has  been  ap- 
pointed master  mechanic  of  the  East 
I'road  Top,  with  headquarters  at  Orbi- 
sonia.  Pa. 

Mr.  Eugene  Zimmerman  has  been 
chosen  president  of  the  Chicago,  Cin- 
cinnati &  Louisville,  with  office  at  Cin- 
cinnati, O. 

Mr.  T.  Scully  has  been  appointed  di- 
vision storekeeper  of  the  Atchison,  To- 
peka  &  Santa  Fe,  with  office  at  La 
Junta,  Col. 

Mr.  N.  C.  Van  Natta  has  been  ap- 
pointed chief  engineer  of  the  Kanawha 
iSc  West  Virginia,  with  office  at  Charles- 
ton, W.  Va. 

Mr.  T,  H.  Sears  has  been  appointed 
superintendent  of  the  Missouri  division 
of  the  Santa  Fe,  with  headqurters  at 
Marceline,  Mo. 

Mr.  Wm.  H.  Averell  has  been  appoint- 
ed assistant  superintendent  of  the 
Southern  Pacific,  with  headquarters  at 
Bakersfield,  Cal. 

Mr.  Samuel  Rockwell  has  been  ap- 
pointed chief  engineer  of  the  Lake  Erie, 
Alliance  &  Wheeling,  with  headquarters 
at  Cleveland,  O. 

Q.  A.  Parker  has  been  appointed  di- 
vision storekeeper  of  the  Atchison,  To- 
peka  &  Santa  Fe,  with  headquarters  at 
.Argentine,  Kan. 

Mr.  F.  A.  Peterson  has  been  appoint- 
ed division  engineer  of  the  Chicago 
Great  Western,  with  headquarters  at 
Des  Moines,   la. 

Mr.  E.  E.  Crysler  has  been  appomted 
master  mechanic  of  the  Cincinnati,  Ham- 
ilton &  Dayton,  with  headquarters  at 
Indianapolis,  Ind. 

Mr,  A.  C.  Watson  has  been  appointed 
assistant  chief  engineer  of  the  Indianap- 
olis and  Vincennes  division  of  the  Penn- 
sylvania Lmes  West. 


Mr.   E.  Abrahamson,     roadmaster     of 

the  St,  Louis  &  San  Francisco,  has  re- 
moved his  headquarters  from  Oklahoma 
City,  to  Lawton,  Okla. 

-Mr.  A.  F.  Reiner  has  been  appointed 

trainmaster  of  the  Iowa  division  of  the 
Chicago  &  Northwestern,  with  head- 
quarters at   Boone,   la. 

Mr.  H.  B.  Lautz  has  been  appointed 
assistant  to  general  manager  of  the  At- 
chison, Topeka  &  Santa  Fe,  with  head- 
quarters at  Topeka,  Kan. 

Mr.  J.  B.  Smalley  has  been  appointed 
superintendent  of  the  Kansas  division  of 
the  Chicago,  Rock  Island  &  Pacific, 
with  office  at  Topeka,  Kan. 

Mr.  H.  P.  Meredith  has  been  appoint- 
ed assistant  engineer  of  motive  power  of 
the  Pennsylvania  Railroad,  with  head- 
quarters at  Jersey  City,  N.  J. 

Mr.  E,  Connelly  has  been  appointed 
assistant  road  foreman  of  engines  of 
the  Baltimore  &  Ohio,  with  headquar- 
ters at  Cumberland,  Md. 

Mr.  H.  P,  Callendar  has  been  appoint- 
ed division  master  mechanic  of  the  New 
York,   New   Haven   &     Hartford,     with 

headquarters  at  Roxbury,  Mass. 

Mr.  Arthur  S,  More  has  been  appoint- 
ed engineer  of  maintenance  of  way,  of 
the  Michigan  division  of  the  Big  Four, 
with  headquarters  at  Wabash,  Ind. 

The  oflSce  of  Mr.  George  H.  Trenary, 
division  superintendent  of  the  Chicago 
&  Eastern  Illinois,  has  been  removed 
from  Villa  Grove  to  St.  Elmo,  111. 

Mr.  J.  W.  Hunter  has  been  appointed 
superintendent  of  the  northern  division 
of  the  Grand  Rapids  &  Indiana,  with 
headquarters  at  Grand  Rapids,  Mich. 

Mr.  A.  M.  Brooker  has  been  appoint- 
ed roadmaster  of  the  northern  district 
of  the  Chicago,  Rock  Island  &  Pacific, 
with  headquarters  at  Chickasha,  I,  T. 

Mr.  J.  A.  Christie  has  been  appointed 
road  foreman  of  engines  of  the  Atchi- 
son, Topeka  &  Santa  Fe  Coast  Lines, 
with  headquarters  at  Los  Angeles,   Cal. 

Mr.  A.  S.  Wordle  has  been  appointed 
engineer  of  maintenance  of  way  of  the 
Wheeling  division  of  the  Baltimore  & 
Ohio,  w'ith  headquarters  at  Wheeling. 
W.  Va, 

Mr.  E.  G.  Brjant  ha?  been  appointed 
division  master  mechanic  of  the  Fort 
Worth  divsion  of  the  International  & 
Great  Northern,  with  headquarters  at 
Mart,  Tex. 

Mr.  E.  Pennington  has  been  elected 
vice-president  and  general  manager  of 
the  Minneapolis.  St.   Paul  &  Sault  Ste. 
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Marie,   witli    licadquarlcrs   at   Minneaii- 
o!is,  Minn. 

Mr.  C.  J.  Bushmcycr  lias  been  ap- 
pointed acting  ma.-ilcr  mechanic  of  the 
Denver,  Enid  &  Gulf,  with  hcadi|uartcrs 
at  Enid,  Okla..  -Mr.  \V.  E.  McEldowney 
having    resigned. 

Mr.  Theo.  Spciden,  Jr.,  formerly  as- 
sistant eng'necr  of  the  Louisville  & 
Nashville,  has  been  appointed  roadmas- 
ter  of  the  same  road,  with  headquarters 
at  Nashville,  Tcnn. 

Mr.  C.  W.  Card,  formerly  trainmaster 
of  the  Chicago,  Burlington  &  Quincy, 
has  been  appointed  assistant  division  su- 
perintendent of  the  same  road,  with  head- 
quarters at  .\urora.  111. 

Mr.  B.  B.  Kelliher  has  been  app. mint- 
ed chief  engineer  of  the  Grand  Trunk 
Pacific.  He  will  have  charge  of  the  con- 
struction of  the  western  section  of  the 
new  transcontinental  road. 

Mr.  T.  R.  Stewart  has  been  appointed 
■naster  mechanic  in  charge  of  the  Phil- 
adelphia, Baltimore  and  Shenandoah  di- 
visions of  the  Baltimore  &  Ohio,  with 
headquarters  at   Riverside. 

Mr.  Herbert  Murphy  has  been  ap- 
pointed division  engineer  of  the  M  s- 
souri  Pacilic,  wAh  headquarters  at  Kan- 
sas City.  Mo.  Mr.  Murphy  has  charge 
of  the  construction  of  new  yards. 

Mr.  C.  M.  McLain  lias  been  appointed 
division  master  mechanic  of  the  San 
Antonio  division,  Taylor  to  Laredo  in- 
clusive, of  the  International  &  Great 
Northern,  with  headquarters  at  Taylor, 
Tex. 

Mr.  C.  G.  Delo,  formerly  division  en- 
gineer of  the  Chicago  Great  Western, 
has  been  appointed  engineer  of  mainten- 
ance of  way  of  the  western  division  of 
that  road,  with  headnuarters  at  Kansas 
City,  Kan. 

Mr.  M.  B.  Murphy  has  been  appointed 
trainmaster  of  the  El  Paso  &  South- 
western, with  headquarters  at  El  Paso, 
Tex.  Mr.  Murphy  wil.  have  jurisdic- 
tion between  El  Paso  and  Santa  Rosa, 
includine  branches. 

Mr.  H.  A.  Childs  has  been  appointed 
superintendent  of  motive  power  of  tlie 
Guayaquil  &  Quito  Railway  in  Ecuailo;-. 
Mr.  Childs  was  formerly  master  me- 
chanic of  the  Erie,  with  headquarters 
at  Jersey  City,  N.  J. 

Mr.  G.  F.  Cotter,  formerly  division 
superintendent  of  the  Colorado  &  South- 
ern at  Trinidad,  Col.,  has  been  appoiiued 
general  superintendent  of  the  Fort 
Worth  &  Denver  City,  with  headquarters 
at   Fort  Worth,  Texas. 

Mr.  F.  H.  Ilammill,  formerly  train- 
master of  the  Iowa  division  of  the  Chi- 
cago &  Northwestern,  has  been  ap- 
pointed assistant  superintendent  of  the 
Madison  division  of  the  same  road,  with 
headquarters  at  P.arabos,  Wis. 


Mr.  Frank  T.  Dolan,  heretofore  gen- 
eral superintendent  of  the  Fort  Worth 
&  Denver  City,  has  been  appointed  gen- 
eral superintendent  of  the  southwestern 
district  of  the  Chicago,  Rock  Island  & 
Pacific,  with  headquarters  at  Topeka, 
Kan.,  succeeding  Mr.  J.  O.  Crockett, 
resigned. 

William  T.  Simpson,  formerly  witli 
ihe  Detroit  Lubricating  Co.,  and  more 
recently  with  the  American  Locomotive 
Equipment  Co.,  has  accepted  a  position 
with  S.  F.  Bowser  &  Co.,  of  Fort 
W'.iyne,  Ind.,  manufacturers  of  the  Bow- 
ser oil  storage  systems  and  oil  house 
equipments. 

We  are  much  pleased  to  report  that 
.Mr.  Barney  Donoughue  has  been  pro- 
moted to  be  general  foreman  of  shops 
of  the  Missouri  Pacific,  with  headquar- 
ters at  De  Soto,  Mo.  Mr.  Donougiiue 
is  j8  years  of  age,  and  served  his  time 
lu  these  shops  and  has  alvifays  been  a 
close  reader  of  R.mlway  and  Loco.mo- 
TivE  Engineering. 

The  Pratt  &  Whitney  Co.,  of  Hart- 
ford, Conn.,  have  made  arrangements 
with  the  C.  T.  Patterson  Co.  Ltd.,  of 
New  (>rleans.  La.,  to  represent  their 
.small  tool  department  in  the  Southwest 
territory.  The  Patterson  Co.  have  a 
very  complete  line  of  the  small  tool 
product,  and  are  in  a  pos'tiun  to  fill 
orders  from  their  New  Orleans  estab- 
lishment. 

Mr.  Harvey  Walters,  for  many  years 
foreman  in  the  boiler  shop  in  the  repair 
shops  of  the  Manhattan  Railroad  Com- 
pany in  New  York  City,  is  now  in  charge 
of  the  extensive  boiler  shops  of  the 
-American  Locomotive  Company  at  Scran- 
ton,  Pa.  Mr.  Walters  is  fortunate  m 
having  in  his  department  the  latest  and 
Iiest  mechanical  devices  known  in  the 
trade.  Mr.  Walters  is  a  native  Pennsyl- 
vanian,  but  much  of  his  education  and 
training  in  applied  mechanics  was  ac- 
quired in  New  York  while  attending  the 
evening  classes  of  the  Cooper  Institute, 
where  he  graduated  in  the  regular  me- 
chanical course  with  high  honors. 


Death  of  Mr.  Frederick  Schuchman. 

We  regret  to  learn  of  the  death  of 
Mr.  Frederick  Schuchman,  the  genial 
and  gentlemanly  president  and  mana- 
ger of  the  Homestead  Valve  Manufac- 
turing Company,  at  his  home  in  Home- 
stead, Pa.  Mr.  Schuchman  was  a  me- 
chanical engineer  of  marked  ability,  a 
scholarly,  courteous  and  genial  gentle- 
man, and  had  the  respect  and  esteem 
of  all  who  knew  him.  His  death  is  es- 
pec'ally  regretted  by  the  employes  of 
the  company,  in  whose  welfare  he  had 
shown   the  warmest  intercut. 


Anything  that  makes   a   noise  is   sat- 
isfactory  to   a   crowd. — Dickens. 


AN 

AIR 

BRAKE 

TROUBLE 

CURED! 

DIXON'S 

GRAPHITE 

AIR    BRAKE 

AND 

TRIPLE    VALVE 
GREASE 

Positively  prevents  all  un- 
desired  quick  action  of  the 
brakes,  even  in  the  coldest 
winter  weather. 

Lubricates  all  parts,  trip- 
les, brake  cylinders  and 
Engineers'  Brake  Valves. 
Two  or  more  greases  un- 
necessary. 

This  valuable  lubricant 
has  just  been  placed  upon 
the  market  after  long  and 
thorough  test  by  one  of 
America's  leading  Trunk 
Lines. 

Its  use  saves  frequent  in- 
spection and  lubrication; 
saves  many  broken  trains 
and  other  troubles. 


SAMPLE 
FREE 

JOSEPH  DIXON  CRUCIBLE  CO.  j 
JERSEY  CITY,  N.  J. 


IripttliibcT.    1(^05. 
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RAILROAD 
SUPPLIES 


At  the  International  Railway 
Congress  held  in  May,  at  Wash- 
ington, D.  C,  and  the  Master 
Mechanics'  and  Master  Car 
Builders'  Convention,  at  Man- 
hattan Beach,  our  Railway 
Products  attracted  much  atten- 
tion. The  most  prominent  in 
the  display  were  : 

OUR 

Transite  Asbestos 
Smoke    Ja^cks 

85%     Magrvesia 
Locomotive  La^gging 

Vvilca-beston 
Air-Pump     Pa-cking 

and 

Throttle    Packing 

Asbestos    Fire-Felt 

Sectiorva-l 

Train  Pipe  Covering 

Keystone  Hair 
Insulator 

For     R-efrigeration 

Kea-rsa-rge    Ga.skets 

For  Handhole  Washout    Plates 

Vulcabeston 
Union    Watshers 

Insulation    of    all    Kinds 
to  Meet  Every  Condition 


H.  W.  Johns. 
Marvville  Co. 

100  WILLIAM  STREET 

NEW  YORK 


HILWAUKEE 
CHICAGO 
^OSTO"* 


PHILADTLPHCA        LOSANCeLCS 
•T.    LOUIS  SEATTLE 


PIT     SBURG  KANSAS  CITY 

CLCVE     AND  MINNEAPOLIS 

SAN   'RANCISCO        LITTLE   ROCK 

NEW  ORLEANS 
LONDON 


111-  I'liioM  Pacific  Railroad  has  just 
i(-Mi'(l  ;in  ilhislratcd  booklet  on  tlic 
Lewis  &  Clark  Centennial,  which  is  a 
complete  guide  to  Portland,  the  Expo- 
sition and  the  Northwest  generally. 
The  large  birds-eye  view  map,  in  col- 
ors, is  the  best  work  of  its  kind  that 
we   have  ever  seen. 


Tlu'  Kilgore-Peteler  Company,  of 
.M  iiuu'apolis,  Minn.,  have  issued  a  hand- 
some catalogue  descriptive  of  dump 
cars,  steam  shovels  and  other  general 
railrciad  appliance^.  Recent  improve- 
Hunts  iin  their  dump  cars  place  them  in 
the  front  rank  in  this  special  depart- 
ment, while  all  their  product  is  of  a 
liif,'!i  class  order. 


.Mr.  H.  K.  D.  Stafford.  General  Man- 
ager of  the  Flannery  Bolt  Company. 
Pittsburgh,  Pa.,  has  published  a  masterly 
essay  on  locomotive  water  space  stays 
which  is  published  in  pamphlet  form 
and  is  well  worthy  the  attention  of  all 
will  I   are   interested   in   boiler   coiislruc- 

iKill. 

.\  very  interesting  picture  has  come 
to  us  from  the  Union  Pacific  Railroad 
Company,  recallin-j  the  journey  of  Gen- 
eral U.  S.  Grant  and  party  over  the  then 
unfinished  railroad  in  1867.  The  scene 
depicts  the  party  at  Fort  Sanders,  near 
Laramie,  in  Wyoming,  and  besides  the 
famous  soldier  are  Generals  Sherman, 
Slieridan,   Dodge  and  others. 


The  Armstrong  Bros.  Tool  Co.,  of 
Chicago,  have  been  compelled  to  look 
tor  larger  quarters  to  accommodate  their 
rapidly  increasing  business.  They  have 
found  an  excellent  location  in  N.  Fran- 
cisco avenue,  and  occupy  the  extensive 
])reniises  running  from  No.  104  to  124. 
It  need  hardly  be  said  that  with  larger 
facilities  and  the  constant  adoption  of 
every  new  device  calculated  to  perfect 
their  multiplex  mechanical  appliances, 
the  firm  will  easily  maintain  the  envia- 
ble reputation  they  have  made  in  their 
■-pecial  line.  As  "The  tool-holder  peo- 
ple," they  have  earned  a  unique  place 
among  the  manufacturers  of  improved 
machinery.     

A  beautifully  illuminated  catalogue 
with  copious  illustrations  has  just  been 
issued  by  the  Baldwin  Locomotive 
Works.  Philadelphia.  Pa.  Its  design  is 
rather  to  present  a  record  of  recent 
construction  than  a  .general  catalogue. 
The  work  contains  inforination  per- 
taining to  a  great  variety  of  locomo- 
tives, of  different  gauges  and  for  dif- 
ferent kinds  of  work;  representing  all 
the  imaginable  requirements  of  loco- 
motive service  from  the  massive  bal- 
.Tnced    compounds,    built    for    the    Xew 


\<nk  Ciiitral,  or  the  high  wheeled  At- 
lantic type,  built  for  the  Wabash  Com- 
pany, to  the  lighter  ten-wheel  locomo- 
tives built  for  the  Seoul-Fuian  railway 
of  Corea.  Complete  details  uf  the  d'- 
mensions  are  given.  The  illustration ^ 
are  on  tinted  paper  in  the  highest  style 
of  the  art,  while  the  letter  press  is  per- 
fection itself. 


Till-  Railway  Electric  Power  Com- 
pany, 118  Liberty  street,  New  York, 
have  just  issued  a  very  interesting 
1  .iiiipendinm  of  the  main  features  of 
I  In-  "fjanz  System,"  embracing  a  com- 
plete description  of  their  alternating 
current  three-phase  traction  for  rapid 
transit  especially  for  suburban  and  in- 
terurban  lines,  as  well  as  for  mining 
and  industrial  railways.  The  work  i?, 
of  great  value  as  the  minute  descrip- 
tion of  the  electric  installation  on  the 
Valtellina  line  furnishes  an  example, 
noteworthy  in  every  respect,  of  clectrii: 
traction.  The  chief  officials  of  railways 
will  find  the  contents  of  the  book  of 
much  interest.  Numerous  illustrations 
accompany  the  text. 


Southern  Quarantine  Notices. 

All  railways  entering  New  Orleans  is- 
sued notices  in  the  first  week  of  August 
that  all  local  passenger  trains  to  and 
from  New  Orleans  were  discontinued. 
The  railway  companies  are  maintaining 
through  passenger  service  without  in- 
terruption, but  desire  it  to  be  known 
that  they  assume  no  liability  for  any  de- 
tention to  passengers  by  reason  of  quar- 
antine regulations.  The  Pullman  car 
service  from  the  North  stops  at  Mont- 
goniery.   .•Ma. 


The  Morse  Chain  Company. 
The  Morse  Chain  Co.,  of  Trumans- 
burg,  N.  v.,  are  installing  a  greatly  in- 
creased ])lant  at  Ithaca,  N.  Y.  Under 
the  able  management  of  Mr.  F.  L.  Morse 
the  pre  duct  of  the  company  has  come 
into  great  popular  favor.  In  their  spe- 
cial line  of  power  transmission  chains 
there  are  now  in  service  chains  trans- 
mitting over  75.000  horse  power,  single 
transmissions  ranging  as  high  as  500 
horse  power  being  in   operation. 


I^ittle  Elsie  was  on  a  railway  journey. 
When  her  mother  put  her  to  bed  in  the 
■■lecping  car  at  night  the  child  was  re- 
quested  to   «.-iy   her  prayers,  as   usual 

'"Oh,  what's  the  use  of  bothering  God 
about  it  to-'iiorht?"  she  demanded.  "The 
engineer'll  take  care  of  us  all  right,  won't 
he'"  

Re  carefi'l  to  develop  your  talents  — 
7"(j/t"  pf  Two  C  'lies. 
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At  Scranton,  Pa. 

The  D.,  L.  &  W.  Railroad  authori- 
ties at  Scranton,  Pa.,  have  been  ex- 
perimenting with  superheaters  on  two 
locomotives  for  several  months,  and  it 
was  particularly  interesting  to  have  the 
pleasure  of  hearing  the  experiments 
described  by  the  veteran  Mr.  David 
Brown,  the  assistant  superintendent  of 
motive  power,  and  his  able  inspector, 
Mr.  John  W.  Maysilles,  who  has  ac- 
companied the  locomotives  in  their 
daily  trips. 

The  engines  are  of  the  American 
passenger  4-4-0  type,  built  at  Schenec- 
tady, and  began  running  in  May  this 
year.  They  are  of  the  culm-burning, 
Wooten  fire  box  kind,  peculiar  to  the 
coal  regions.  No.  953  was  furnished 
with  the  Richardson  balanced  slide 
valve,  while  No.  955  was  equipped  with 
piston  valves.  Both  were  also  fur- 
nished with  the  Richardson  oil  pump, 
as    manufactured    by    the     Sight    Feed 


THE     SCHENECT.-^DY     STEAM     BOILER     SUPERHEATER 


Co.,  of  Milwaukee.  The  oil  pump  is 
driven  either  by  air  or  steam,  and  has 
a  perfectly  positive  arrangement, 
whereby  it  will  pump  if  there  is  oil 
in  the  receiver. 

The  superheaters  were  of  the 
Schenectady  type,  designed  by  Mr. 
Cole,  the  accomplished  engineer  of  the 
American  Locomotive  Company,  and 
consists  of  a  vertical  row  of  superheat- 
ing tubes,  with  systems  of  superheat- 
er pipes  therein  as  shown  in  our  illus- 
tration, comprising,  in  each  tube,  an  in- 
ner pipe  which  is  open  at  both  its  ends, 
an  outer  pipe  fixed  to  the  inner  pipe  for- 
ward of  its  rear  end  opening,  and  an  in- 
termediate open-ended  partition-pipe,  also 
a  T  head  divided  into  two  chambers,  one 
opening  to  the  main  supply  pipe  and  the 
other  to  the  steam  delivery  pipe.  It  will 
be  readily  seen  that  with  suitable 
attachments  the  superheating  pipes  add 
to  the  main  steam  pipes  an  in- 
creased degree  of  heat  from  their 
proximity  to  the  fire.     The   advantage 


of  thus  superheating  the  steam  has 
been  satisfactorily  demonstrated  on 
stationary  engines,  chiefly  on  account 
of  a  high  temperature  being  main- 
tained throughout  the  length  of  the 
piston  stroke.  The  same  results  have 
shown  themselves  on  locomotive  prac- 
tice, with  this  difference,  that  the  prob- 
lem of  effective  lubrication  of  the 
working  parts  has  been  found  to  be 
peculiarly   difficult. 

In  the  case  of  No.  953,  the  experi- 
ments were  abandoned  owing  to  the 
difficulty  of  keeping  the  valve  faces 
lubricated.  In  the  case  of  No.  955,  the 
engine  with  the  piston  valves,  the  ex- 
periments are  beingcontinued  with  gen- 
erally gratifying  results.  When  the 
valves  are  running  smoothly  the  engine 
is  said  to  do  splendid  work,  running 
occasionally  over  70  miles  an  hour  with 
7  heavy  passenger  cars.  The  con- 
sumption of  oil  under  ordinary  condi- 
tions is  about  4  pints  each  trip,  while 
on  the  engine  with  the 
superheaters  it 
amounts  to  55^  pints, 
showing  an  increase  of 
more  than  one-third 
over  the  other  engines. 
The  conditions  of 
the  road  are  particu- 
larly hard,  with  occa- 
sional double  curves 
and  many  heavy 
grades.  The  distance 
between  Scranton  and 
Elmira,  119  miles,  with 
five  or  six  stoppages, 
is  traversed  in  a  little 
over  2  hours.  The 
question  of  fuel  con- 
sumption has  not  been 
seriously  considered 
owing  to  the  fact  that 
in  the  culm  burner  the 
item  of  fuel  is  not  a  very  important  one. 
The  effective  work  of  No.  95s  under 
favorable  conditions  surpasses  that  of 
any  other  engine  of  its  kind  not  fur- 
nished with  superheaters.  Its  su- 
periority is  not  determined  with  a  suf- 
ficient degree  of  minuteness  to  make 
an  exact  comparison.  It  seemed  to  us 
that  the  oil  pipes  and  their  attachments 
near  the  valves  were  not  strong  enough 
to  suit  the  conditions  of  extraordinary 
vibrations  incident  to  the  service,  and 
that  a  thorough  reconstruction  along 
heavier  lines  was  necessary  to  insure 
perfect  lubrication.  This  might  also  be 
better  effected  if,  in  addition  to  the  posi- 
tive lubricator,  the  feed  pipes  were  so 
connected  that  the  oil  would  be  led  to 
both  ends  of  the  valves  and  cylinders. 
It  should  also  be  possible  to  vary  con- 
siderably the  amount  of  oil  fed  per  min- 
ute, as  superheater  engines,  even  more 
tlian  the  ordinary  type,  require  more  oil 
when  working  slowly  at  long  cut-offs 
than    at   other   times,    on    account   of   the 


Gold  Car 
Heating  and 
Lighting  Co. 


Manufacturers  af 


ELECTRIC,  STEAM  AND 
HOT  WATER  APPARATUS 

FOR    RAILWAY    CARS 

EDISON 
STORAGE  BATTERY 

FOR  RAILWAY  CAR  LIGHTING 


Catalogues  and  Circular! 
cheerfully  furnished 


Main  Office :  Whiteliall  Buildin? 

IT  Battery  Place,  New  York 

The  Twentieth 
Century 
Master  Mechanic 

Won't  use  solid  Mandrels. 
Cost  too  much,  take  up  too 
much  room  and  don't  sire 
satisfaction. 

Nicholson 
Expanding  Mandrels 

Take  everything  from  1  to  7 
'  inch  holes.  Take  up  little 
room  — always  ready  and 
you  can  buy  four  sets  for 
the  cost  of  one  of  the  solid 
kind. 

Are  You  Using  Them  ? 

Catalogue  tells  you 
more    about    them. 

W.  H.  Nicholson  &  Co. 

Wllkesbarre.  Pa. 
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Homestead 

VolIvcs 

Straljfhtway,  Three-way  and  Foup-way, 

unJ 

Homestead 

Locking  Cocks 

Are  Famous  the  World  Over 

They  cost  more,  but  are  worth  very  much  more 
than  other  makes.     You  trv  them  and  see. 


Iron  Body,  Brass  Plug.  1^  in.,  $4.00  net 

Homestead  Valve  Mfg.  Co. 

hom^?eaE;  pa.      PITTSBURG,  PA. 


American  Locomotive 
Sander  Company 

13th  &  Willow  Sts.,  Philadelphia,  Pt. 

Propnetore  and  Manafftctaren, 

SANDERS 


LbaCH,    SHKRBimNB,    DiAN, 

HouftTOK.  "SffB  "  and  Cu»Ti8 


$2. 


Locomotive 
Engine  Running 
and  Hanagement 

By  ANGUS  SINCLAIR. 

Best  book  In  print  for  any  railroad 
man.  New  edition  is  revised  and  en- 
larged. 

THIS    OFFICE 


liik'li       temperature       being       maintained 
iliniiit;liont  the  stroke. 

Oillictilties  have  also  been  experi- 
enced with  tlic  parts  of  the  superheat- 
ers nearest  the  fire,  the  intense  heat 
readily  affecting  the  parts  and  causing 
leakage.  The  promoters  are  seemingly 
very  confident  of  eventually  overcom- 
ing these  minor  troubles,  and  look 
upon  the  introduction  of  the  super- 
heater in  locomotives  as  an  assured 
success. 

The  Hay-Budden  Anvil. 

The  manufacture  of  anvils  by  the  Hay- 
Budden  Manufacturing  Company,  of 
Brooklyn,  bids  fair  to  lead  all  others  in 
that   particular   branch   of   industry.      In 


HAY-BUDDEN    ANVJL     WORKS, 

the  dozen  years  that  have  elapsed  since 
the  firm  was  established  their  premises 
have  extended  from  a  very  small  begin- 
ning until  the  works  now  cover  several 
acres  and  extensions  are  still  going  on. 
The  firm  have  perfected  many  improve- 
ments in  the  manufacture  of  their  an- 
vils and  invented  many  labor  saving  de- 
vices, and  it  is  interesting  to  watch  the 
progress  of  the  shapeless  mass  of  scrap 
iron  through  the  various  stages  of  its 
formation  into  the  finished  product. 
There  are  three  parts  that  go  to  make 


THE     HAY-BUDDEN     ANVIL. 

up  the  whole  and  consist  of  a  wrought 
iron  base  which,  having  its  origin  in  a 
rude  square  block  of  hammered  iron,  is 
placed  in  a  die  and  forced  into  shape 
by  a  powerful  hydraulic  press.  The 
wrought  iron  body  undergoes  a  similar 
operation  and  after  a  bar  of  steel  has 
been  welded  to  the  face  and  the  horn 
shaped  by  hammering,  the  final  struc- 
tural operation  of  welding  the  body  and 
base  together  takes  place,  and  before 
the   ponderous   mass   has   time    to   cool 


the  hardening  of  the  face  occurs  and 
the  anvil  is  ready  for  the  finishing  polish 
on   the   swiftly   revolving   grindstones. 

The  ingenious  arrangement  of  fur- 
naces and  cranes  and  steam  hammers 
and  dies  and  presses  is  such  that  the 
amount  of  manual  labor  is  reduced  to 
a  minimum,  the  hammering  of  the  horn 
into  shape  being  about  the  only  opera- 
tion performed  by  hand.  The  most  sur- 
prising feature,  perhaps,  is  the  variety 
of  sizes  and  even  shapes,  so  far  as  the 
proportion  of  parts  is  concerned,  that 
the  anvils  assume.  The  skilled  workmen 
recognize  at  a  glance  the  size  of  the 
particular  die  which  the  billet  will  fill, 
and  when  the  hydraulic  presses  close  on 
the  molten  mass  scarcely  a  particle  of 
scrap  or  fringe  is  left.  The  result  is  that 
while  the  anvils  are  all  made  of  the  best 
carefully  selected  iron  and  specially  pre- 
pared steel,  and  are  repeatedly  subjected 
to  prolonged  hammering,  the  finished 
article  has  the  appearance  of  a  fine  cast- 
ing. 

A  hundred  anvils  per  day  is  ordinary 
work  for  the  140  men  employed  in  tha 
works,  and  the  output  is  constantly  in- 
creasing. The  company's  many  import-.^ 
ant  improvements  have  so  lessened  the 
cost  of  the  anvils  that  they  have  prac- 
tically now  a  monopoly  of  the  business 
in  America,  while  the  rapidly  increasing 
demand  in  Europe,  Asia  and  Africa  in- 
dicates that  the  British  manufacturer  will 
shortly  have  to  give  way  to  the  more  en- 
terprising American   manufacturer. 


Steel  Rolling  Doors. 

The  Kinnear  Manufacturing  Company, 
of  Columbus.  Ohio,  has  been  compelled 
to  look  for  larger  quarters  on  account 
of  their  rapidly  increasing  business  and 
have  secured  an  extensive  site  on  Fifth 
avenue  near  the  Big  Four  Railroad.  Mr. 
Vance,  the  able  manager,  informs  us  that 
in  addition  to  a  steadily  growing  de- 
mand for  their  steel  rolling  doors  and 
shutters  in  .\merica.  the  orders  from 
foreign  countries  have  greatly  increased 
during  the  year. 

We  had  the  opportunity  of  examining 
the  construction  of  one  of  the  steel 
rolling  doors  measuring  35  ft.  by  21  ft., 
and  weighing  over  8.000  lbs.  So  evenly 
balanced  was  this  weight  by  the  neatly 
inclosed  coiled  spring  that  the  door 
could  be  readily  lowered  or  raised  by 
hand.  Some  of  the  best  equipped  rail- 
roads are  having  their  roundhouse  doors 
fitted  up  by  the  Kinnear  method.  Mr, 
E.  H.  McCloud.  the  company's  me- 
chanical engineer,  has  perfected  some 
improvements  recently  which  render  the 
doors  and  shutters  of  special  value  in 
cases  of  fire. 


A  life  without  a  purpose  is  a  languid, 
drifting  thing:  our  improvement  is  in 
proportion  to  our  purpose. 


426 


RAILWAY    AND    LOCOMOTIVE    ENGINEERING 


September,   1905. 


Rapid  and  Powerful  Cold  Saw. 

Our  illustration  shows  a  good  ex- 
ample of  a  modern,  strongly  made  and 
rapid  cutting  cold  saw.  It  is  in  some 
respects  very  like  the  No.  3  bar  cold 
saw  which  appears  on  the  pages  of  the 
Espen-Lncas  catalogue  of  cold  saw  and 
cutting-off  machines.  This  firm  is  lo- 
cated in  Philadelphia,  and  the  machine 
of  which  we  write  is  the  result  of  the 
endeavor  to  produce  a  much  more 
powerful  and  rapid  cutting-off  tool. 

The  illustration  shows  the  machine 
to  be  motor  driven,  which  gives  it  a 
very  compact  appearance,  and  the  saw 
used  in  this  particular  machine  is  one  of 
the  Taylor-Ncwbold  type  made  by  the 
Tabor  Manufacturing  Company,  of 
Philadelphia.  The  drive  is  through  a 
hammered  crucible  steel  worm  with 
phosphor  bronze  worm  wheel,  the  gear- 
ing having  been  cut  out  of  the  solid. 


Dependable  Hydraulic  Jacks. 
Unless ,  a  hydraulic  jack  is  absolutely 
reliable,  the  engineer,  mechanic,  railroad 
man  or  whoever  is  using  it,  is  better  with- 
out  it.  Just  at  the  critical  moment,  when 
everything  depends  on  a  jack  "standing 
up,"  a  poorly  made  device  is  liable  to 
give  way.  The  consequences  are  best 
left  to  the  imagination,  they  are  not 
pleasant,  even  to  imagine.  In  the  Wat- 
son-Stillman  Hydraulic  Jacks  every  such 
element  of  uncertainty  is  eliminated, 
hence  the  confidence  reposed  in  them  by 
those  who  have  to  trust  life  and  limb  to 
the  dependability  of  a  hydraulic  jack. 
The  cylinders  and  rams,  for  which,  in 
some  makes,  so-called  seamless  tubing 
is  thought  good  enough,  are  in  the  Wat- 
son-Stillman  Jacks,  forged  from  solid 
steel  billets,  forged  and  bored  like  the 
cylinder  of  a  high-class  steam  engine. 
\^alves.    glands,    pistons,    etc.,    are    made 


Locomotive 
Blow-Off  Plug  Valves 


Fie.  9 

All  Brass,  extra  heavy,  with  Cased  Plug. 
For  250  lbs.  pressure. 

Made    with    Draining    Plug    to    prevent 
freezing. 


Locomotive 

Gauge 
Cocks 

For  High  Pressure 

Bordo  Self-Grind- 
ing Gauge  Cocks, 
made  with  renew- 
able Hard  Bronze 
Disc.  Opened  and 
closed  with  a  quar- 
ter turn.  Guaran- 
teed Steam  tight 
under  the  most  ex- 
acting conditions. 
Shanks  Threaded 
to  specifications 
for  Locomotives. 


Swing-Joints  and 
Pipe  Attachment 


ESPEN-LUCAS     NEW     MOTOR     IIRIVEN"     COLD     SAW     CUTTING-OFF     MACHINE. 


The  machine  has  a  variable  automatic 
feed  and  safety  stop  which  throws  out 
the  feed  at  any  depth  of  cut.  The 
clamps  can  be  placed  at  any  angle  on 
the  platen  when  it  is  desired  to  make 
an  angle  cut.  The  clamps  can  also  be 
entirely  removed  when  large  or  odd- 
shaped  work  has  to  be  cut. 

The  saw  itself,  referred  to  above,  is 
one  with  inserted  teeth  and  is  capable 
of  high  speed  and  deep  cuts.  This 
machine  has  cut  6-in.  steel  bars,  con- 
taining .25  per  cent  carbon,  at  the  rate 
of  one  every  six  minutes.  The  machine 
is  made  as  desired  for  belt  or  motor 
drive.  The  makers  will  be  happy  to 
furnish  further  information  on  request. 


We  count  by  changes  and  events 
within  us.  Not  by  years. — Battle  of 
Life. 


and  finished  with  equal  care,  packings 
and  other  parts  subject  to  wear  are  eas- 
ily accessible  and  replaceable,  the  result 
being  a  hydraulic  jack  so  thoroughly  de- 
pendable and  constantly  ready  for  ser- 
vice, that  it  holds  first  place  among  this 
class  of  tools.  The  manufacturers,  Wat- 
son-Stillman  Co.,  46  Dey  street.  New 
York,  have  a  list  of  about  300  styles  of 
hydraulic  jacks,  which  they  will  send  on 
request. 

The  Tennessee  Central  Railroad,  which 
has  been  running  under  difficulties,  is 
to  be  refinanced.  Fifteen  large  freight 
locomotives  are  to  be  purchased  this 
year  and  other  new  equipment.  Grades 
are  to  be  reduced,  the  roadbed  im- 
proved and  new  stations  and  side  tracks 
built.  The  road  is  located  in  one  of 
the    richest    sections   of   Tennessee. 


rig.  33- 

May  be  applied  between  Locomotive  and 
Tender. 

These    Swing-Joints     are     suitable    for 
Steam,  Gas,  Air,  Water  or  Oil. 

Complete  Booklet  on  Application 

L.  J.   BORDO  CO. 

PHII.Anni.PHIA      DA 


September,  1905. 
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Tate  Flexible 
Staybolt 


Holds  firebox  sheets  securely 
together,  and  accommodates 
itself  to  the  unequal  expan- 
sion of  the  plates. 

FLANNERY  BOLT 
COMPANY 

PITTSBIRG,  PA.,  I.  S.  A. 

Suite  308,  Frick  BIdg. 
B.  E.  D.  STArrORD,  General  Maoager 

Writ«  us  for  Reference  Book 


New  Features  on  a  Cabinet  Planer. 

i'^veiy  opc-ralor  f)f  a  planer  is  familiar 
with  the  Iroubff  incident  to  removing 
tile  ciitu-r  head  and  rc-babbiuing  and  re- 
fitting the  bearings.  The  accompanying 
ilhistration  shows  a  device  patented  by 
the  J.  A.  Fay  &  Egan  Co.,  Cincimiati, 
Oliio,  composed  of  two  sets  of  thin  bab- 
bitt metal  plates,  five  to  each  set,  whose 


FAY     &     EGAN     CO.S 


edges  rest  upon  the  journals,  and  exert 
no  pressure  downward  except  their  own 
weight.  These  plates  are  clamped  into 
position  and  tnay  be  readily  loosened  for 
re-adjustment,  entirely  avoiding  disturb- 
ing the  cylinder  or  re-babbitting.  The 
cabinet  smoothing  planer  contains  this 
admirable  device  besides  other  notable 
improvements,  among  which  may  be 
mentioned  a  new  patent  solid  or  sec- 
tional feed  roll,  a  table  moving  on  in- 
clines, operated  by  parallel  screws 
mounted   on   ball   bearings.     There   is   a 


riic  George  II,  Gibson  Co.,  with  offi- 
ces in  the  Park  Row  Building,  New 
York,  has  introduced  a  new  method  in 
engineering  advertising.  It  is  a  well 
known  fact  that  engineering  products, 
no  matter  how  admirable  they  may  be, 
••equire  an  educational  publicity  cam- 
paign to  bring  them  into  popular  no- 
tice. That  there  is  a  science  of  economy 
of  communication  and  ap- 
prehension will  be  general- 
ly admitted.  Every  manu- 
facturer is  not  prepared  to 
establish  expensive  adver- 
tising departments  of  his 
own,  and  to  meet  this  ob- 
vious necessity  Mr.  George 
Gibson,  A.  M.,  formerly 
manager  of  publicity  for 
the  International  Steam 
Pump  Co.,  and  Mr.  Halbert 
P.  Gillette,  M.E.,  formerly 
associate  of  Engineering 
.Vews,  have  formed  a  part- 
nership as  advertising  en- 
gineers and  undertake  to  conduct  ad- 
vertising in  the  same  manner  as  would 
a  special  department  in  the  firm's  own 
office.  The  idea  is  an  excellent  one 
and  the  success  of  the  new  venture  is 
assured.  

Experiments  with  oil-burning  locomo- 
tives are  being  made  on  the  Santa  Fe 
system.  If  the  experiments  are  success- 
ful it  is  said  that  all  of  the  engines  on 
the  system  will  be  equipped  with  oil- 
burning  apparatus. 


Experiments  recently  tried  in  Belgium 
with  Schmidt  superheaters    on    locomo- 
tives showed  a  saving  of  fuel  of  30  per 
cent,  and  a  saving  in  water  consumption 
of    18    per    cent.     The   ex- 
penses  of   lubrication   were 
increased. 


PATENTED 
I905 


FAY    ft    EGAN    CO.'S    IMPROVED    BEARINGS, 
BABBITT     METAL     PL.-VTES. 

solidity  about  these  machines  not  com- 
mon to  planing  machines,  all  the  gears 
run  on  solid  shafts  instead  of  studs, 
and  movable  chip  breakers  rise  with 
the  circle  of  the  knives.  The  company's 
new  catalogue  will  be  of  particular  in- 
terest to  all  who  use  planers  or  other 
wood  working  machinery. 


A  slow  watch  is  said  to 
be  the  cause  of  the  terrible 
collision  that  occurred  be- 
tween a  passenger  and  a 
freight  train  near  Vermilion, 
Ohio,  last  month.  Charles 
W.  Poole,  the  engineer  of 
the  passenger  train,  was 
killed,  and  twelve  Italian 
laborers  on  the  freight 
train  were  also  killed. 


SHOWING  ^  combination  of  street 
car  builders  is  being  form- 
ed including  many  of  the  largest  con- 
cerns in  the  United  States.  The  capital 
stock  is  placed  at  $54,500,000.  The  com- 
bination includes  the  Brill  Company 
of  Philadelphia,  the  Stephenson  Com- 
pany, the  Peekham  Company  and 
the  St.  Louis  Car  Company,  and 
many  others; 
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Lakewood. 

Lakewood  is  about  sixty  miles  south 
of  New  York,  on  the  branch  of  the 
Central  Railroad  of  New  Jersey,  which 
runs  to  Bridgetown,  Bivalve  and  Bay 
Side.  One  can  have  no  idea  unless 
from  experience  of  the  wonderful  dif- 
ference which  exists  between  the  air  of 
the  metropolis  and  that  of  the  charm- 


be     using     different     kinds     of     oil     m 
variable    quantities.    The  company  have 
just    issued    a    new    set '  of    beautifully 
illustrated     catalogues     furnishing     fine 
views  and    descriptive    details    of    their 
various  systems  of  storage  from  the  or- 
dinary tanks  for  lubricating  oils  to  the 
underground      storages    where    volatile 
and   inflammable   oils   are    stored.     The 
self-measuring    apparatus, 
the    special     long-distance 
outfits,  the  glass  front  oil 
cabinets,      the       fireproof 
cabinets  are   all   described 
with   a  degree  of  minute- 
ness   that    leaves    nothing 
to   be   desired.     The   rap- 
idly  extending   works    on 
East     Creighton      avenue. 
Fort   Wayne,   Ind.,   is   the 
best  evidence  of  the  great 
and      growing     popularity 
of  their  work. 


Books  Ihat  Help  Railway  Men 


Twentieth  Century   Locomotives 

By  Angus  Sinclair  Company.  The 
most  valuable  book  on  the  locomotive  in 
print.  A  definite  authority  on  designing, 
maintenance  and  operating.     $300. 


Locomotive  Link  Motion 

By  F.  A.  Halsey,  M.  E.  Reliable  up- 
to-date  information  about  valve  motion 
that  every  ambitious  railroad  man  ought 
to  understand.     $1.00. 


PICTURESQUE    STATIO.X    ON    THh 

LAKEWOOD,    N.  J. 

ing  little  pine  encircled  town.  Lake- 
wood  has  an  invigorating  atmosphere 
of  its  own  and  the  change  is  pleasant 
to  those  accustomed  to  city  life. 

One  of  the  attractions  of  Lakewood, 
and   indeed   one   of   the   sights   of   this 
part    of   the    country,    is 
the     residence     of     Mr. 
George    Gould,    with    its 
immense        stretch        o  f 
beautifully     laid     out 
grounds.     The   estate   is 
constantly   open   to    the 
public  and  visitors  may 
enjoy    the    broad    walks 
and    sunken    garden    to 
their      heart's      content. 
The  principal  attraction, 
however,  is  the  fountain 
which   is   a   work   of  art 
of     rare    beauty     and 
worth.     It   represents   a 
sea    chariot     drawn     by 
two  writhing  sea  horses. 
The  chariot  and  the  fig- 
ure  of   the   sea  god   are 
bronze    and    the    horses 
and  nymphs  are  marble. 
The   whole   is   the   work 


The  Crane  Manufactur- 
ing Company,  of  Chicago, 
are  constantly  perfecting, 
and  placing  upon  the  mar- 
ket, something  new  in 
relation  to  valves.  From  an  illustrated 
circular  just  issued  we  are  pleased  to 
call  attention  to  a  renewable  spring 
disk  readily  renewable  on  globe,  angle 
or  cross  valves.  The  disks  used  in 
these  valves  are  made  of  metal  instead 


Compound  Locomotives 

By  Fred  H.  Colvin,  M.  E.  Tells  every- 
thing an  engineer  needs  to  know  about 
all  kinds  of  American  compound  locomo- 
tives.    $1.00. 

Care  of  Locomotive  Boilers 

By  Henry  Raps.     If  the  facts  told   in 
this    book    were   familiar   to    all   motive 
power  men  there  would   be  no  boiler  ex- 
plosions.    50  cents. 
— ^ — ? ^ 

Firing  Locomotives 

By  Angus  Sinclair.  Describes  the 
work  done  by  a  first-class  fireman— the 
ideal  smoke  preventer  and  coal  sav»r. 
50  cents.  

Practical  Shop  Talks     • 

By  Fred  H.  Colvin.  Positive  informa- 
tion for  mechanics  imparted  in  a  highly 
amusing  style.     50  cents. 


Machine  Shop  Arithmetic 

Easy  methods  of  calculating  all  sorts  of 
mechanical  problems.     50  cents. 

Catechism  of  Steam  Plant 

By  F.  F.  Hemenway.  Men  trying  to 
become  licensed  engineers  will  find  this 
book  a  masterly  help.  Nothing  better. 
50  cents. 

Mechanical  Drawing 

By  O.  H.  Reynolds,  M.  E.  Practical 
aid  to  men  ambitious  to  become  drafts- 
men.    50  cents. 

Locomotive  Running  Repairs 

By  L.  C.  Hitchcock,  M.  E.  Is  a  useful 
hand-book  that  thousands  of  shopmen 
cherish.     50  cents. 


CENTRAL   RAILROAD   OF  NEW  JERSEY  EXPRESS   ENGINE 
ON    NEW    YORK    AND    LAKEWOOD    EXPRESS    TRAIN. 


Stories  of  the  Railroad 

By  John  A.  Hill,  M.  E.  A  most  enter- 
taining book  by  the  witty  author  of 
"  Skeevers'  Object  Lessons."    $1.50 


country  some  years  ago.  ^      ucaiu  g.  ,;„v,t  jnint- 

' times  a  perfectly  tight  joint. 

Oil  Storage. 

The  Bowser  Oil  Storage  Systems  have 
reached  a  degree  of  perfection  that 
seems  to  meet  every  imaginable  require- 
ment. Their  outfits  are  adapted  to 
who    may    be    using    but    one 


parties 

kind    of    oil,    or    to    those     who     may 


The  Sprague  Electric  Company. 

The  Sprague  Electric  Company,  of 
New  York  city,  has  perfected  and  placed 
on  the  market  an  electric  winch  of  great 
strength  and  adaptability.  It  can  be 
used   in   hauling   cars   or   trucks   into   or 


Skeevers'  Object  Lessons 

By  John  A.  Hill.  Wit  and  wisdom 
combined  in  imparting  most  sagacious 
information  concerning  locomotive  man- 
agement.    $1.00. 

BARGAIN 

These  twelve  valuable  books,  that  form 
a  library  in  themselves,  will  be  sent  on 
receipt  of  $8.00.  


ANGUS  SINCLAIR  COMPANY 

136  LIBERTY  STREET,  NEW  YORK 
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ALDON 

CAR  and  ENGINE 

R^eplo^cers 


Sure,  Safe  and  Quick  derailing. 
A  Wedge  Without  Moveable  Parts. 
Slope  so  as  to  Clear  Brakes  or 
Sand  Pipes.  Rights  and  Lefts — 
Steel  or  Malleable  Iron  •. 

5^  ALDON  COMPANY 

1103  Monadnock  Block 
CHICAGO,     ILL. 

Bareau    of  Inipection,   Test*  and  Consultation. 
1137  THE  ROOKKRY,  CHICAQO. 

M  Braiulwa;,  New  York.  Furk  Building,  Plttaboigk. 

31  Norfolk  Hoiue.  Ix)Udon,  Kog. 
lM|>«o(loil  of  8te«l  Rails,  3pllce  Bars,  Kallixwd  Oars, 
Wk0«la,  Axles,  etc,  Chkbiioal  Laboratort-  AnalyslE 
•rOrai,  Iron,  Steel  Oils,  Water,  etc.  Physical  Lam- 
aATORY— Test  of  Metalfl,  Drop  and  Pulling  Teal  of  Coup- 
ten,  Draw  Bars,  etc. 
Mlatcner  TestJ)  of  Bollars,  KnglBea  aad  IjOoobioUtm. 

JUST    PUBLISHED 

New  York  and 
Westinghouse 

Air  Brakes 

By    CHAS.    McSHANE 

(Author  of  "One  Thonsaiid  Pointers  for  Machin- 
ists and  Engineers,"  "The  Locomotive 
Up  to  Date,"  etc.) 


out  of  shops,  or  dragging  heavy  material 
ill  any  conceivable  situation.  Compact 
and  readily  removable  it  will  pull  from 
12,000  pounds  25  ft.  per  minute  to  2,000 
pounds  150  ft.  per  minute.  The  gears 
are  enclosed  and  protected  by  a  heavy 
base.  

The  Westinghouse  Electric  and 
Manufacturing  Company,  Pittsburgh, 
I'a.,  have  published  a  special  circular 
in  relation  to  their  latest  improvements 
in  regulating  and  reversing  controllers. 
The  description  and  illustrations  repre- 
sent the  highest  development  of  elec- 
trical design  and  the  most  advanced 
methods  of  manufacture.  They  in- 
clude equipments  for  the  control  of 
both  alternating  and  direct-current 
motors  under  nearly  all  practical  con- 
ditions.   

The  Clarkson  Bulletin,  a  quarterly 
1  ublication    issued    bj'    the    Thunias    S. 


ideal  qualities  of  grease  and  flake 
graphite  to  make  it  thoroughly  accept- 
able to  practical  men. 


The  University  of  Chicago,  founded 
by  John  D.  Rockefeller,  publishes  a 
special  announcement  of  evening 
courses  in  railway  education  in  the  Fine 
Arts  Building,  Chicago.  The  season 
begins  on  October  3,  and  the  course  is 
so  comprehensive  and  the  fees  so  in- 
significant that  the  opportunity  should 
be  embraced  by  every  young  man  in 
Chicago  interested  in  railway  traffic,  as 
well  as  by  others  who  are  not  so  young. 


Examined  and  Approved  Before 
Publication  by 

J.   H.  RO.\CH, 

Air  Brake  Instructor,  C,  B.  &  Q.  Ry.  Co. 

D.  H.  BREES, 

General  Air  Brake  Instnictor,  U.  P.  Ry.  Co. 

JOHN    DICKSON, 

Es-Air  Brake  Instructor,  G.  N.  Ry.  Co. 

FRANK    P.    WILLSON, 

Air  Brake  Instructor,  D.  &  R.  G.  Ry.  Co. 

W.  T.   HAMER, 

Air  Brake  Instructor,  So.  Ry.  Co. 

B.  C.  GESNEB, 

Ex-M.  M.,  Intercolonial  Ry  Co. 

JOHN   T.   DAVIS, 

S.  S.  El.  R.  R. 

Edited  by  JOHN   T.  HOAR,  Penn.  Ry.  Co. 

Afeats   Wanted   everywhere.     Write  for  terms, 
commissions   and   club    rates ;    will  be   sent   pre- 
paid|to  any  address  upon  receipt  of  price. 
Illustrated. 

Price.     -      -       -      $1.50 
Send  for  Specimen  Pages 

GRIFFIN   &  WINTERS 

New  York   Life   Bldg.,  Chicago,  111. 


We  have  received  a  very  elaborately 
illustrated  catalogue  from  the  Schaeflfer 
&  Budenberg  Mfg.  Co.,  of  New  York, 
which  will  be  sent  to  anyone  interested 
in  their  devices  if  application  be  made 
t.i  ihc  manufacturers.  The  catalogue 
contains  illustrations  of 
all  thi  gauging  and  test- 
ing appliances  connected 
with  steam  engineering 
that  we  are  acquainted 
with,  besides  all  perma- 
nent attachments  such 
as  oil  cups,  gauges, 
counters,  calorimeters, 
etc.  The  company  han- 
dles a  kind  of  water 
gauge  glass  which  they 
claim  to  be  the  best  on 
the   market. 


FOUNTAIN  IN  THE    GROUNDS    OF  MR.  GEORGE  GOULD'S 
ESTATE     AT    LAKEWOOD,    N.  J. 


Clarkson  Memorial  School  of  Technol- 
ogy, at  Potsdam,  N.  Y.,  contains  a  full 
report  of  the  work  of  this  admirable 
institution,  besides  an  excellent  essay, 
"The  Engineer  as  an  Economist,"  by 
C.  J.  H.  Woodbury,  A.  M.,  of  Boston. 
The  Baccalaureate  Address,  by  Henry 
DuBois  Mulford,  A.  M.,  is  also  printed, 
and  the  Bulletin  is  altogether  a  tribute 
to  the  memory  of  a  great  public  bene- 
factor and  a  fine  illustration  of  how 
well  the  noble  institution  founded  by 
the  late  Thomas  Qlarkson  is  carrying 
on  the  good  work  for  which  it  was  de- 
signed. 


Breaks  the  Record. 
.\t  the  B.  &  O.  shops 
at  Washington,  Ind.,  Mr. 
Charles  Herr,  a  skilled 
machinist,  is  claimed  to 
have  broken  the  record  in  a  test  made 
in  cutting  cylinder  packing  rings.  The 
castings  were  extra  hard,  involving 
considerable  grinding  of  tools,  of 
which,  however,  48  rings,  20j4  ins. 
in  diameter  by  H  '"•  by  J4  i"-.  were 
cut  in  three  hours  and  thirty-seven  min- 
utes. It  may  be  added  that  Mr.  Herr, 
who  is  an  all-round  mechanic,  designed 
the  pattern  for  the  castings. 


The  Joseph  Dixon  Crucible  Company, 
of  Jersey  City,  N.  J.,  have  issued  a  de- 
scriptive circular  calling  attention  to 
the  merits  of  their  wire  rope  lubricants. 
Extensive  experiments  have  demon- 
strated the  superiority  of  graphite  as  a 
lubricant  for  wire  ropes.  Dixon's 
Graphite    Rope    Dressing    supplies    the 


The  Delaware  &  Lackawanna  Rail- 
way Company  are  experimenting  with 
an  "electric-automied"  block  signal, 
which  is  declared  to  be  practically  in- 
fallible, and  the  man  at  the  switch  may 
have  to  go.    

A  heavy  switching  engine  and  a  100- 
foot  steel  cable  pulled  the  roundhouse 
and  fifteen  other  buildings  to  pieces  in 
two  days  at  Hartford,  Conn.  The 
grounds  will  be  added  to  Bushnell  Park 
adjoining  the   Capitol  grounds. 
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Study  and  Utility. 

A  saying  attributed  to  Prince  Kung 
is  that  "the  object  of  all  study  is  utility, 
and  its  value  must  be  judged  by  its 
adaptation  to  the  wants  of  the  times." 
That  sentence  contains  very  sound  ad- 
vice for  those  who  are  engaged  in  the 
strenuous  railroad  life.  A  man  must 
study  in  some  way  or  other  if  he  is  to 
progress,  and  what  more  natural  than 
that  he  should  seek  to  be  well  informed 
on  matters  which  pertain  to  his  chosen 
calling.  He  must  study  these  things 
which,  to  put  it  plainly,  it  pays  him 
to  know,  and  we  offer  no  apology  for 
calling  your  attention  to  the  list  of 
books  and  publications  which  follow. 
The  object  of  all  of  them  is  utility,  and 
in  any  selection  made  you  must  deter- 
mine the  adaptability  to  your  own 
wants. 

The  first  on  the  list  is,  of  course. 
Railway  and  Locomotive  Engineering, 
a  practical  journal  of  railway  motive 
power  and  rolling  stock.  It  costs  only 
$2.00  a  year,  and  is  well  worth  the 
money,  and  besides  the  paper  is  a  wel- 
come visitor  in  every  household.  Lot 
your  wife  and  children  see  it. 

"Twentieth  Century  Locomotives," 
Angus  Sinclair  Co.,  deals  comprehen- 
sively with  the  design,  construction,  re- 
pairing and  operating  of  locomotives 
and  railway  machinery.  First  principles 
are  explained.  Steam  and  motive  power 
is  dealt  with;  workshop  operations  de- 
scribed, valve  motion,  care  and  manage- 
ment of  locomotive  boilers,  operating 
locomotives,  road  repairs  to  engines, 
blows,  pounds  in  simple  and  compound 
engines;  how  to  calculate  power,  train 
resistance,  resistances  on  grades,  etc. 
Shop  tools  explained.  Shop  receipts, 
definitions  of  technical  terms,  tables, 
etc.  Descriptions  and  dimensions  of  the 
various  types  of  standard  locomotives. 
The  book  is  well  and  clearly  illustrated 
and  is  thoroughly  up  to  date  in  all  par- 
ticulars,  fully   indexed.     Price,  $3.00. 

"Locomotive  Engine  Running  and 
Management,"  by  Angus  Sinclair,  is  an 
old  and  universal  favorite.  A  well- 
known  general  manager  remarked  in  ^ 
meeting  of  railroad  men  lately,  "I  at- 
tribute much  of  my  success  in  life  to 
the  inspiration  of  that  book.  It  was  my 
pocket  companion  for  years."  Price 
$2.00. 

"Practical  Shop  Talks."  Colvin.  This 
is  a  very  helpful  took,  combining  in- 
struction with  amusement.  It  is  a  par- 
ticularly useful  book  to  the  young  me- 
chanic. It  has  a  stimulating  effect  in 
inducing  him  to  study  his  business.  We 
sell  it  for  50  cents. 

"Examination  Questions  for  Promo- 
tion." Thompson.  This  book  is  used 
by  many  master  mechanics  and  travel- 
ing engineers  in  the  examination  of  fire- 
men for  promotion  .  and  of  engineers 
Jikely  to  be  hired.    It  contains  in  s.mall 


compass  a  large  amount  of  information 
about  the  locomotive.  Convenient 
pocket  size.  We  cordially  recommend 
thi.':  book.    It  sells  for  75  cents. 

The  1904  Air  Brake  Catechism.  Con- 
ger. Convenient  size,  202  pages,  well 
illustrated.  Up-to-date  information  con- 
cerning the  whole  air  brake  problem,  in 
question  and  answer  form.  Instructs  on 
the  operation  of  the  Westinghouse  and 
the  New  York  Air  Brakes,  and  has  a 
list  of  examination  questions  for  en- 
ginemen  and  trainmen.  Bound  in  cloth. 
Price,  $1.00. 

"Compound  Locomotives."  Colvin. 
This  book  instructs  a  man  so  that  he 
will  understand  the  construction  and 
operation  of  a  compound  locomotive  as 
well  as  he  now  understands  a  simple  en- 
gine. Tells  all  about  running,  break- 
downs and  repairs.  Convenient  pocket 
size,  bound  in  leather,  $1.00. 

"Catechism  of  the  Steam  Plant." 
Hemenway.  Contains  information  that 
will  enable  a  man  to  take  out  a  license 
to  run  a  staionary  engine.  Tells 
about  boilers,  heating  surface,  horse 
power,  condensers,  feed  water  heaters, 
air  pumps,  engines,  strength  of  boilers, 
testing  boiler  performances,  etc.,  etc. 
This  is  only  a  partial  list  of  its  contents. 
It  is  in  the  question  and  answer  style. 
128  pages.     Pocket  size,  50  cents. 

"Care  and  Management  of  Locomo- 
tive Boilers."  Raps.  This  is  a  book 
that  ought  to  be  in  the  hands  of  every 
person  who  is  in  any  way  interested  in 
keeping  boilers  in  safe  working  order. 
Written  by  a  foreman  boilermaker.  Also 
contains  several  chapters  on  oil  burning 
locomotives.     Price,  50  cents. 

"Locomotive  Link  Motion."  Halsey. 
Any  person  who  gives  a  little  study  to 
this  book  ceases  to  find  link  motion  a 
puzzle.  Explains  about  valves  and  valve 
motion  in  plain  language,  easily  under- 
stood.    Price,  $1.00. 

"Machine  Shop  Arithmetic."  Colvin 
and  Cheney.  This  is  a  book  that  no 
person  engaged  in  mechanical  occupa- 
tions can  afford  to  do  without.  Enables 
any  workman  to  figure  out  all  the  shop 
and  machine  problems  which  are  so 
puzzling  for  want  of  a  little  knowledge. 
We  sell   it  for  50  cents. 

"Firing  Locomotives."  Sinclair.  Treats 
in  an  easy  way  the  principles  of  com- 
bustion. While  treating  on  the  chem- 
istry of  heat  and  combustion,  it  is  easily 
understood  by  every  intelligent  fireman. 
The  price  is  50  cents. 

"Skeevers'  Object  Lessons."  Hill.  A 
collection  of  the  famous  object  lesson 
stories  which  appeared  in  this  paper 
several  years  ago.  They  are  interest- 
ing, laughable,  and,  best  of  all,  they 
are  of  practical  value  to-day.     $1.00. 

"Stories  of  the  Railroad."  Hill.  Best 
railroad    stories    ever    written.      Those 


rShe  BARRETT 

QEARED  RATCHET  CAR 

JACKS 

No.  29.  K  Tom  Capadtj. 
No.  30.  S5  Ton*  Cupacttj. 

1HPB0TEI>  <)UICE 
ICTING  JACKS 

for  the  rapid  tuuidUaa  •< 
Empt;  or  Loaded  Cbm 
and  Coachea  aod  f«r  1^ 
comotiTeB. 

easy  to  Operate,  and 
thej  liaTe  qo  Intricate 
part*  or  complicated  teaV 
nree.  Hare  all  the  •!]>- 
plloitjr  of  the  ordlnaiy 
Lerer  Jack,  and  ar«  mora 
reliable  and  b«tter  adapta4 
to  car  work  than  elthat 
Hydraulic  or  Screw  Jaeka. 
Send  for  Special 
Bulletia  •  •  L  " 

li^DK   ONLT  BT 

THE  DUrr  MANLFACTURING  CO. 

Works:  AUe^heny,  Pa.  PITTSBURQ.  PA. 

Fairbanks,  Morbs  A  Co.,  Chicago, 
Agenta  for  KaUroad  Dept. 


Flexible  Spout 

Vertically  in  straight 
line.  Also  laterally. 
The  latest  Improrc- 
ment  to 

Poage  Water 
Columns 


AMerican  Valve  and  Metir  Gonpany 

CINCINNATI,   OHIO. 

SMS  rOK  OATALOOCK , 


Cox's 

Computers 

Tr^Lln      R^eslstance    Computer    a^nd 
Loconnotlve  Tractive-Power  Computer 

Each  Computer  is  in  a  neat  folding,  leather-cov- 
ered case.  One  side  gives  formula  and  directioni 
for  use.  The  other  side  has  a  graduated  circle 
upon  which  turns  a  graduated  card  disc. 

C&n    be    Adfvisted    In    a^    Moment 
te  Give  Result  Without  Calcvilatleri 

THIS   OFFICE 

Price.  $1.00  E:a.ch 


PI  PE     CUTTI  NG 
M  ACH  I  N  ERY 

MADE  BY 

WILLIAMS  TOOL   CO., 

Send  lor  Catalogue  P.      ERIE,  PA. 
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THE  UNION 
SWITCH  & 
SIGNAL  CO. 

Consulting  and  Manufacturing 
Signal  Engineers 

Automatic    Block    Signals— Electric 
and   Electro-Pneumatic 

Interlocking—  Electric,  Electro-Pneu- 
matic and  Mechanical 

Electric  Train  Staff  Apparatus 

GENERAL   OFFICES    AND   WORKS   AT 
SWISSVALE,  PA. 

DISTRICT  OFFICES: 

New  York:   143  Liberty  Street 
Chicago :  flonadnock  Block 
St.  Louis  :  Frisco  Building 

Patents. 

GEO.   P.    WHITTLESEY 

McQILL  BUILDINQ  WASMINQTON,  D.  C. 

Terms  Reasonable.    Pamphlet  Sent 


Rebuilt 

Locomotives 

PASSENGER  CARS 
FREIGHT  CARS 

Every  Descrlptioa 

Locomotive  Repairs  specialty 

An   Excellent   Lot   of 

60,000  Flats  and  Gondolas 

Entirely  New  Bodies 


Fitz-Hugh,  Luther  Co. 

Chicago  New  York 

San  Francisco  St,  Louis 

Shops:    Hammond,   Ind. 


Model  Locomotives  and  Castings 

Better  than  ever!  Latest  N.  Y.  Cen. 
Standard.  High  Saddles — Big  Drivers — 
4  sizes  Something  extra  nice.  4c.  in 
stamps  for  catalog. 


who  have  not  read  these  stories  have 
missed  a  great  literary  treat.    $1.50. 

"Standard  Train  Rules."  This  is  the 
code  of  train  rules  prepared  by  the 
American  Railway  Association  for  the 
operating  of  all  trains  on  single  or 
double  track.  Used  by  nearly  all  rail- 
roads. Study  of  this  book  would  pre- 
vent many  collisions.    Price,  50  cents. 

"Mechanical  Engineers'  Pocket  Book." 
Kent.  This  book  contains  1,100  pages 
6x3^  inches  of  closely  printed  minion 
type,  containing  mechanical  engineering 
matter.  It  ought  to  be  in  the  bookcase 
of  every  engineer  who  takes  an  interest 
in  engineering  questions.  We  use  it 
constantly  as  a  reference  for  questions 
sent  to  us  to  be  answered.  Full  of 
tables  and  illustrations.  Morocco 
leather,  $5.00. 

"Locomotive,  Simple,  Compound  and 
Electric."  Reagan.  An  excellent  book 
for  people  interested  in  any  kind  of  lo- 
comotive. It  will  be  found  particularly 
useful  to  men  handling  or  repairing 
compounds  locomotives.  It  is  the  real 
locomotive  up  to  date.    $2.50. 

Railway  and  Locomotive  Engineer- 
ing.    Bound  volumes.     $3.00. 


P.  O.  Box  268. 


*.    S. 


CAnPBELL. 

Monticello,  N.  Y. 


Last  month  we  had  the  pleasure 
of  calling  at  the  offices  of  the  Pittsburgh 
Spring  and  Steel  Company,  and  were 
very  kindly  received  by  the  worthy 
president,  Mr.  D.  C.  Noble,  who  modest- 
ly stated  that  there  was  nothing  par- 
ticularly new  about  their  work.  The 
method  of  spring  making,  the  material 
used,  the  multiplex  forms  which  their 
work  assumed,  had  been  carried  as  near 
perfection  as  could  be,  and  their  only  im- 
provements or  changes  were  mainly  in 
the  testing  of  springs.  In  every  case  cer- 
tain high  standards  of  excellence  were 
maintained,  and  the  rigidity,  the  flexibil- 
ity, the  resiliance  of  every  spring  was 
fully  tested  and  nothing  was  allowed  to 
pass  that  did  not  meet  the  required  high 
degree  of  excellence.  Those  who  are 
familiar  with  the  variations  of  home  made 
locomotive  springs  will  be  pleased  to 
learn  that  it  is  cheaper  and  infinitely  bet- 
ter to  use  the  engine  springs  made  by 
the  Pittsburgh  Spring  and  Steel  Com- 
pany. There  is  no  end  of  trouble  with 
home  made  springs,  as  is  well  known  to 
all  who  have  seen  a  locomotive  settle  low 
on  one  corner  and  marked  the  changing 
of  spring  hangers  until  the  original 
measurements  of  hangers  and  equalizers 
were  lost  in  a  maze  of  confusion. 
Troubles  begun  in  this  way  last  with  the 
life  of  the  engine,  and  tiiey  can  be  read- 
ily avoided  by  using  the  springs  of  the 
Pittsburgh  Spring  and  Steel  Company. 

It  is  gratifying  to  learn  that  the  com- 
pany's various  manufactures  are  rapidly 
becoming  popular  in  foreign  countries 
as  well  as  in  America. 


The  Duff  Manufacturing  Company  of 
Pittsburgh  have  just  issued  an  elegant 
catalogue  illustrating  the  use  of  the  Bar- 
ret jacks  now  in  universal  use  all  over 
the  world.  It  is  an  unquestioned  fact 
that  the  jack  that  Duff  builds  has  all  the 
strength  of  a  hydraulic  jack  with  rapidi- 
ty of  action  and  is  particularly  adapted 
for  track,  car  and  journal  work.  The 
uses  to  which  these  jacks  may  be  put 
are  endless,  and  in  the  event  of  any  un- 
imaginable contingency  not  being  pro- 
vided for,  special  jacks  wil  be  made  by 
the  Duff  Company  to  meet  any  special 
condition.  Their  simplicity  of  design, 
their  durability  of  material,  their  absolute 
safety  under  every  condition  render  the 
Duff  jacks  indispensable  in  railroad  con- 
struction and  repair.  The  gold  medal 
of  the  Louisiana  Purchase  Exposition 
was  unanimously  awarded  to  the  Duff 
Manufacturing  Company  for  the  excel- 
lence of  the  Duff  jacks  of  all  types. 


The  Cleveland  Twist  Drill  Company 
have  just  issued  a  fine  new  catalogue 
illustrating  their  latest  improvements 
in  tools  for  turret  lathes  and  screw  ma- 
chines. The  work  is  a  beautiful  ex- 
ample of  the  engraver's  and  printer's 
art.  We  recommend  its  perusal  to  all 
who  are  interested  in  Turret  lathe 
tools.  An  admirable  method  introduced 
by  the  company  is  the  arranging  of 
tools  in  sets.  This  is  rapidly  meeting 
,  with  popular  favor,  and  might  be  brief- 
ly explained  by  supposing  that  an  ar- 
ticle operated  upon  requires  a  13/16 
inch  finished  hole.  The  first  tool  neces- 
sary is  a  25/32  inch  twist  drill,  with  or 
without  oil  tubes,  then  a  chucking  ream- 
er, either  spiral  or  straight,  to  follow 
the  drill,  and  finally  a  finishing  reamer 
of  exactly  13/16  inch  diameter.  Their 
uniformity  of  size  and  adaptability  save 
time  and  cost,  and  also  insure  perfect 
work.  The  company  have  been  in  ex- 
istence over  30  years  and  their  reputa- 
tion is  world  wide. 


Some  interesting  experiments  have 
been  made  to  ascertain  which  wood  lasts 
the  longest.  It  was  found  that  birch 
and  aspen  decayed  in  three  j-ears,  wil- 
low and  chestnut  in  four  years,  maple 
and  red  beech  in  five  years,  and  elm 
and  ash  in  seven  years.  Oak,  Scottish 
fir  and  Weymouth  pine  decayed  to  the 
depth  of  half  an  inch  in  seven  years; 
larch  and  juniper  were  uninjured  at  the 
end  of  seven  years.  In  situations  so 
free  from  moisture  that  they  may  be 
practically  called  drj-.  the  durability  of 
timber  is  unlimited. 


The  Wabash  System  has  just  placed  an 
order  for  fifteen  locomotives  of  the  con- 
solidated tj'pe  with  the  Baldwin  Loco- 
motive Company.  They  will  be  of  the 
very  latest  pattern  and  cost  $17,000  each. 
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Scenery  in  Maryland. 

In  the  glow  and  glory  ol  summer  there 
are  delightful  views  of  picturesque  scen- 
ery on  all  of  the  great  railways;  and  on 
leaving  New  York  it  matters  not  wheth- 
er we  travel  by  the  stately  valley  of  the 
Hudson,  or  by  the  picturesque  Delaware, 
or  glide  along  by  the  leafy  clad  terraces 
of  the  Lehigh,  or  gaze  on  the  sparkling 
waters  of  the  Juniata,  the  vision  that 
comes  to  us  is  full  of  beauty  and  sweet- 
ness. 

In  the  heart  of  Maryland  there  is  a 
combination  of  dizzy  crags  and  woody 
wildernesses  now  rising  into  towering 
mountains  and  now  stretching  away  into 
green  and  golden  vistas.  The  head 
waters  of  the  Chesapeake,  clear  as  crys- 
tal, melodiously  murmuring  a  quiet  song, 
now  flash  in  the  happy  sunlight  and  now 
linger  and  spread  into  still,  motionless 
pools  that  reflect  like  a  burnished  mir- 
ror the  blue  sky  and  the  green  earth  in 
all  their  brightness  and  beauty. 

It  may  well  and  truly  be  said  in  passing 
that  in  the  construction  of  the  great 
roadway  there  is  a  degree  of  perfection 
that  suits  well  the  tourist  seeking  rest. 
The  great  engines  with  their  elegantly 
equipped  train  of  cars  glide  along  the 
shining  pathway  smoothly  and  noiseless- 
ly, and  the  splendid  panorama  of  hill  and 
valley  and  forest  and  stream  passes 
swiftly  and  silently  before  us,  and  revela- 
tions of  nature  in  her  beauty  and  her 
solitude  come  to  us  with  the  grace  of  a 
benediction,  and  the  cares  of  the  distant 
city  become  dim  as  dreams. 


The  new  bulletin  of  the  Cotton  Fur- 
nace Company,  of  Newark,  N.  J.,  furn- 
ishes description  and  illustrations  of  an 
apparatus  which  is  designed  to  effect  a 
greater  economy  in  burning  fuel.  It 
consists  of  a  system  of  steam  jet  blow- 
ers and  can  be  readily  applied  to  all 
types  of  steam  boilers.  It  is  said  to 
absolutely  prevent  black  smoke,  and 
the  saving  of  fuel  is  undoubtedly  a 
strong  feature  of  its  use,  and  will  like- 
ly lead  to  wide  popularity. 


The  Colean  Manufacturing  Company. 
of  East  Peoria,  has  started  rebuilding 
locomotives  for  the  railroads.  The  com- 
pany reports  that  they  are  unable  to  turn 
out  their  work  fast  enough  to  meet  the 
growing  demand  and  will  shortly  enlarge 
their  quarters. 


The  Ralston  Steel  Car  Company  has 
purchased  over  100  acres  of  land  in  Co- 
lumbus, Ohio,  and  work  has  been  begun 
in  the  erection  of  extensive  works.  It 
is  expected  that  when  the  works  are  in 
full  operation,  25  cars  a  day  will  be  man- 
ufactured there. 


Air  Brake  Lubrication,  with  a  de- 
scription of  the  properties  of  Di.xon's 
special  air  brake  lubricants,  is  the  sub- 
ject of  a  handsome  sixteen-page  pam- 
phlet by  the  Joseph  Dixon  Crucible  Co., 
of  Jersey  City.  As  the  fall  approaches 
the  proper  lubrication  of  triple  valves 
and  other  important  brake  attachments 
become  a  serious  question.  Professor 
Goss,  of  Purdue  University,  has  made 
exhaustive  tests  on  the  subject,  and  is 
enthusiastic  in  his  praise  of  Dixon's 
Graphite  air  brake  and  triple  valve 
grease.  It  is  impervious  to  climatic  con- 
ditions, and  needs  to  be  applied  not  more 
than  twice  a  year. 


In  anticipation  of  a  large  increase  of 
southern  travel  ne.xt  winter,  several 
very  large  passenger  engines  of  the  Pa- 
cific type  will  be  ready  by  October  i 
for  use  on  the  Illinois  Central.  The 
road  is  being  double  tracked,  and  the 
portion  between  Bloomington  and  De- 
catur, 111.,  is  already  completed. 


The  Lake  Shore  has  received  an  order 
for  the  heaviest  switch  engines  ever  built 
by  the  Brooks  Locomotive  Works.  They 
are  all  patterned  after  the  "Dutch"  en- 
gine. The  links  are  outside  the  frames, 
and  there  is  practically  no  machinery  un- 
der the  boilers. 


The  motive  power  of  the  Rock  Island 
system  is  being  increased  this  year  by 
IIS  engines,  costing  $2,500,000.  The 
freight  cars  purchased  this  year  number 
over  5,000  and  cost  over  $4,000,000.  All 
of  the  passenger  equipment  is  of  the 
highest  standard. 


It  is  reported  that  the  Chicago  & 
Northwestern  have  commenced  opera- 
tions with  a  view  to  building  an  exten- 
sive repair  shop  and  roundhouse  at 
Wausau,  Wis. 


The  Lackawanna  Railroad  is  order- 
ing a  large  amount  of  new  machinery 
for  the  shops  at  Bufifalo,  Scranton  and 
Kingsland.  Work  will  be  proceeded 
with  also  in  connection  with,  the  new 
terminal  at  Hoboken,  N.  J. 


Fifty-five  consolidation  freight  en- 
gines, twenty  Atlantic  type  passenger 
engines  and  twenty-five  switch  engines 
have  been  ordered  by  the  New  York 
Central  from  the  American  Locomotive 
Company.  Delivery  on  the  order  will 
start  early  this  fall. 


The  Census  Bureau  has  just  issued  a 
bulletin  regarding  the  commercial  value 
of  the  railroad  property  in  the  United 
States.  It  amounts  to  $11,244,852,000. 
Pennsylvania  leads  with  $1,420,008,000. 
New    York   is   about   one-third    less. 


A  Clean  Headlight 
Is  easy  with 

''  Headlight 
Cleaner" 

No  grit,  acid 
or  poison 

Mjikos  no  dual — cleans 
Muickly  uud  easily. 
Write   UH  about  it   to- 
tiay. 

W.W.  CONVERSE  &  CO. 
Palmer,  Mass. 

\\\i\  lie  pleased  to  seud 
lull  Bl/.ed  sample  on 
upidifation  to  Sujita. 
M.  F.  ai.d  M.  Ms. 


Wm.R.  Phelps  &  Co. 

MANUFACTURING   JEWELERS. 


High 

Class 

Watches, 

Diamonds, 

and 

other 

Precious 

Stones. 


We  make  a  specialty  of 
Masonic  and  all  other  Emblems. 

Specify  your  wants ;  we  shall  be  pleased 
to  forward  anything  you  may  desire  on 
approval  by  express  at  our  expense. 
Our  prices  are  right;  our  goods  are  right. 
Orders  will  have  speedy  and  careful 
attention. 

WM.  R.  PHELPS  &  CO. 

3a  MAIDEN  LANE,  NEW  YORK,  N.  Y. 

The    Diamond    Ring   presented  at  the    M. 
C.  H.  Convention  '%vas  purchased  from  us. 

BOILER 
CONSTRUCTION 

is  the  only  book  that  shows  just  how 
modern  locomotive  boilers  are  built 
in  up-to-date  shops- 

IT  SHOWS 

what  tools  to  use,    what    work   they 
ought  to  do  per  day. 
HOW  TO  HANDLE  THEM 
HOW  TO  REPAIR   THEM. 

There's  more  practical   Information  la 

this    book    than    has    ever    been    put 

between   covers  before. 


420  pages,       334  cuts,  (^"i  r\r\ 
6  folding  plates,  aU  for  "P ^'V^vJ 
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THE  DIKESMITH 

School  of 
Air  Brakes 

MEADVILLE,  PA. 

gives  a  full  course  of  instruction  in  both 
the  WestinghouBe  and  New  York  Air 
Brake  Systems,  including  all  Text  Books 
and  colored  charts,  for 

Only  $10 

Terms,  cash  or  partial  payments.  Send 
us  your  address  and  we  will  mail  you 
full  particulars. 

This  is  the  first  time  railroad  men  nave 
ever  had  an  opportunity  of  getting  a 
complete  air  brake  education  for  a  nom- 
inal sum.     Write  to-day. 

The  Dukesmith  School  of  Air  Brakes, 

MEADVILLE.  PA. 

F.  H.  Dukesmith.  A.  B.  E.,  Director. 

^orld's  pe^ir 
St.  Louis 

FIRST     PRIZE     FOR 

TOOL  STEEL 

AWARDED    TO 

Mclnnes  Steel  Co. 

CORRY,  PA. 

in  competition  with  the  best  makes  in 
England  and  Germany.  Also  manu- 
facturers of  all  kinds  of  Tool  Steel, 
Die    Blocks,    and    Steel    Forgings. 

Write    for  Prices   and  Information 


Cost  of  Trip  to  a  Star. 

"Let  us  suppose  a  railway  to  have 
been  built  between  the  earth  and  the 
(Ixed  star  Centaurus,"  said  a  lecturer,  ac- 
cording to  the  Philadelphia  Bulletin.  "By 
a  consideration  of  this  railway's  work- 
ings we  can  get  some  idea  of  the  enor- 
mous distance  that  intervenes  between 
Centaurus   and   us. 

"Suppose  that  I  should  decide  to  take 
a  ln]i  i>M  his  new  aerial  line  to  the  fixed 
star.  I  ask  the  ticket  agent  what  the 
fare  is,  and  he  answers: 

"  'The  fare  is  very  low,  sir.  It  is  only 
a  cent  each  hundred  miles.' 

"  '.\nd  what  at  that  rate  will  the 
through  ticket  one  way  cost?'     I  ask. 

'"It  will  cost  just  $1,750,000,000.'  he 
answers. 

"I  pay  for  my  ticket  and  board  the 
train.    We  set  off  at  a  tremendous  rate. 

"  'How  fast,'  I  ask  the  brakeman, 
'are   we  going?' 

"  'Sixty  miles  an  hour,  sir,'  says  he, 
'and  it's  a  through  train.  There  are  no 
stoppages.' 

"'We'll  soon  be  there,  won't  we?'  I 
resume. 

"  'We'll  make  good  time,  sir,'  says 
the    brakeman. 

" '.'Vnd  when  will  we  arrive?' 

"  'In  just  48,663,000  years.'  " 


New  Periodicals. 

Among  the  new  periodicals,  "The 
Searchlight"  is,  perhaps,  the  most  il- 
luminating that  has  appeared  in  some 
titTie.  It  shines  out  every  Saturday  nno 
jncsents  a  condensed,  classified  history 
of  the  Twentieth  Century.  An  informa- 
tion library  forms  the  basis  of  the  work, 
and  it  is  the  largest  collection  of  classi- 
fied information  of  a  general  kind  that 
is  to  be  found  in  this  city.  Mr.  E.  G. 
Handy,  who,  it  will  be  remembered,  had 
charge  of  the  Bureau  of  Publicity  at  the 
Chicago  World's  Fair,  is  president  of  the 
company.  The  publication  office  is  at 
24  and  26  Murray  street.  New  York. 


The  Baldwin  Locomotive  Works  are 
running  day  and  night  with  a  full  ca- 
pacity of  17,000  men,  the  largest  they 
have  ever  had  in  their  employ.  The 
Pennsylvania  Railroad  heads  the  list  of 
orders  for  locomotives,  200  being  or- 
dered last  month. 


Self-praise    is    no    recommendation. — 
Bleak  House. 


It  has  been  decided  by  the  New  York, 
New  Haven  &  Hartford  Railroad  Com- 
pany to  spend  $1,000,000  upon  locomo- 
tive repair  shops  at  Norwood,  Mass., 
duplicating  the  large  car  repair  shops  at 
Rcadville.        

Show  me  that  man  you  honor.  I 
know,  by  that  symptom,  better  than  by 
any  other,  what  you  are  yourself. 


imm 


■Wire. 

WoODA''''lEATHERr 


The  above  very  handy  pocket  knife  sent  free  for  three  subscriptions  at  $2 
each  to  Railway  and  Locomotive  Engineering,  136  Libsrty  St.,  New  \  ork 


SYMINGTON 

JOURNAL  BOXES  and  DUST  GDARDS 


THE  T.  H.  SYMINGTON  COMPANY, 


Baitimore,  Md. 
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Quick   action,   sectional   triple   Valve 
Model,  with  descriptive  chart 


Sent  on  receipt  of  price,  $3 

Particulars  on  application. 

W.  VAN  NAME 

360  Evergreen  Ave.,  Brooklyn,  N.  Y. 

Mechanical   Engineering. 

The  Polytechnic  Institute  of  Brooklyn 
has  issued  its  annual  prospectus  calling 
attention  to  the  course  of  instruction  for 
the  year  1905-6,  in  Transportation,  Steam 
Engineering.  Structural  Design,  Elec- 
tricity and  other  branches  of  study,  with 
laboratory  practice  and  testing.  This 
admirable  institution  has  engaged  the 
services  of  many  of  the  most  eminent 
engineers  in  their  various  branches  of 
study,  and  the  various  classes  which  will 
commence  in  November  bid  fair  to  ex- 
ceed in  numbers  the  attendance  of  pre- 
vious years.  The  fees  are  very  moderate 
and  the  hours  of  attendance,  from  7.30 
P.  M.  to  9.30  P.  M.,  ought  to  insure  an 
attendance  to  the  full  capacity  of  the 
Institute.  Mr.  C.  A.  Green,  the  Reg- 
istrar, will  answer  all  inquiries  addressed 
to  the  Polytechnic  Institute,  Brooklyn. 


The  New  Nevada:  The  Era  of  Irriga- 
tion and  the  Day  of  Opportunity.  This 
very  interesting  pamphlet,  edited  by  A. 
J.  Wells,  and  issued  by  the  Southern 
Pacific  Railviiay  Company,  gives  a  com- 
prehensive view  of  the  important  im- 
provements that  are  taking  place  in 
Nevada.  The  active  work  which  is  be- 
ing done  by  the  State  and  Federal  Gov- 
ernments and  by  private  enterprises  in 
the  way  of  reclamation  of  arid  lands  is 
being  watched  with  general  interest  all 
over  the  country.  Pictures  and  maps 
illustrate  the  work  and  the  prospects 
seem  to  Be  of  the  most  inviting  kind. 
The  work  ought  to  be  in  the  hands  of 
every  one  interested  in  the  development 
of  the  Far  West,  especially  those  look- 
ing for  new  homes. 


Traveling  Agent  for  the  Canada  At- 
lantic Railway  Company. 
In  noticing  in  our  August  issue  an  ex- 
cellent paper  entitled  "Practical  Obser- 
vations," read  before  the  Canadian  Rail- 
way Club,  by  Mr.  W.  S.  Blyth,  we  fell 
into  an  error  by  stating  that  Mr.  Blyth 
was  traveling  engineer  of  the  Canadian 
Pacific  Railway,  whereas  Mr.  Blyth  has 
been  for  several  years  and  is  still  em- 
ployed by  the  Canada  Atlantic  Railway 
Company,  with  headquarters  at  Ottawa, 
Ont. 


The  Ingersoll-Rand  Company  will 
take  possession  of  its  new  offices  on  the 
fourteenth  floor  of  the  Bowling  Green 
building,  11  Broadway,  New  York,  on 
August  I.  At  that  time  the  offices  of 
the  IngersoII-Sergeant  Drill  Company  at 
26  Cortlandt  street,  and  the  Rand  Drill 
Company  at  128  Broadway,  will  be  given 
up  and  the  united  forces  moved  to  the 
new  offices. 


The  Pittsburgh,  Binghamton  &  East- 
ern Railroad  propose  building  a  new 
branch  from  Binghamton  to  Ansonia  at 
a  cost  of  $6,000,000.  The  shops  will  be 
located  in  Binghamton,  and  the  official 
and  leading  men  of  the  city  and  vicinity 
are  much  interested  in  the  enterprise 
which  will  bring  several  hundred  skilled 
workmen  and  their  families  to  the  city. 


During  September  the  delivery  of  I,- 
000  refrigerator  cars  will  complete  the 
number  that  have  been  manufactured 
at  the  Altoona  car  shops  of  the  Penn- 
sylvania Railroad.  The  order  was  one 
of  the  largest  ever  placed  by  the  com- 
pany with  its  own  shops.  The  cars 
are  of  modern  design,  having  air  brakes 
and  patent  sliding  doors.  Their  ca- 
pacity   is   90,000    lbs. 


Rush  orders  have  been  placed  with 
American  firms  by  the  Japanese  Govern- 
ment with  a  view  to  equip  extensive  rail- 
way additions  in  Corea  and  Manchuria. 
The  order  includes  150  locomotives,  2,000 
cars  and  350  steel  bridges. 


A  blue-book  just  issued  in  London, 
England,  contains  the  report  of  the  Roy- 
al Commission  on  locomotive  transpor- 
tation in  London.  The  report  recom- 
mends the  construction  of  two  main  av- 
enues about  40  feet  wide  for  locomotive 
travel  in  London,  at  a  cost  of  $120,000,- 
000.  

The  Santa  Fe  Railroad  Company  has 
been  experimenting  with  oil  burning  lo- 
comotives and  so  far  with  very  satisfac- 
tory results.  It  is  claimed  that  the  Kan- 
sas oil  is  much  superior  to  the  Califor- 
nia product.  The  change  from  coal 
burners  to  oil  burning  furnaces  does  not 
involve  much  expense. 


WANTED. — Gang  foreman  for  loco- 
motive erecting  shop  ;  state  experience, 
age,  references  and  salary  expected. 
Address  A.  B.,  care  Railway  and  Loco- 
.MOTivE  Engineering. 

WANTED. — Boiler  maker  foreman  for 
locomotive  works;  state  age,  experience, 
references  and  salary  expected.  Address 
Boilers,  care  Railway    and    Locomotive 

Engineerinc;. 

WANTED. — Machine  and  tool  room 
foreman  for  large  locomotive  plant;  must 
be  thoroughly  familiar  with  modern  high 
speed  tools  ;  state  age,  experience,  refer- 
ences and  salary  expected.  Address  L.E., 
care     Railway    and    Locomotive    Engi- 


WANTED. — General  foreman  for  loco- 
motive works ;  must  have  thorough  ex- 
perience in  modern  high  speed  tools; 
capable  of  handling  shop  turning  out 
thirty  locomotives  a  month.  State  expe- 
rience, age,  references  and  salary  expect- 
ed. Address  General  Foreman,  care 
Railway  and  Locomotive  Engineering. 


Automobile 

For    Sale    Very    Cheap 

Cadillac,  Model  A,  in  perfect 
condition,  at  a  bargain.  Full 
particulars    on    application    to 

AUTO 

Care  of   Railway  and    Locomotive    Bngineering 
156  Liberty  Street,  N.  Y. 


CONTENTS. 

PAGII. 

•New  Terminal  at  Atlanta,   Ga 393 

Editorial    Correspondence    (A    Restful    Voy- 
age)     393 

Coal,  Economy  in  the  Use  of 398 

♦Heating  and  Ventilating  Railroad   Shops... 397 

•Railroad  Shop  Notes  (At  Pittsburgh) 398 

Railroad  Conference  at  Detroit 400 

•Exhaust,  The  Wheaton  Variable 401 

Car:— 
"Observation,  on  the  Denver  &  Rio  Grande. 400 

Patent  Office  Department 402 

General    Correspondence 403 

*Railroad  sliop  Notes  (at  Sayre,  Pa) 406 

Book  Reviews 410 

Interstate  Commerce  Commission,  Report  of 

the  4U 

•Valve  Seat  Facing  Machine 412 

Power.  Steam  and  Electric 412 

Our  Correspondence  School 413 

Air  Brake  Department 417 

Engineers,   Naval 418 

In  Other  Lands 420 

Personals   421 

•Superheater  Experiments  at  Scranton,  Pa.. 424 

•Anvil.   The  Hay-Budden 425 

Rolling  Doors,  Steel 425 

*Cutting-Off  Machine,  New  Motor  Driven 426 

•Improved  Cabinet  Planer 427 

•Lakenood,   N.  J 428 

Study  and  Utility 430 

Scenery  in  Maryland 432 

Locomotives: — 

•4-4-2  for  the  Erie 396 

•10-Wheel  Switcher  for  the  L.  S.  &  M.  S..399 
•6-Wheel   Switcher  for  the   Carnegie  Steei 

Co 411 

Oil-Burning   411 

•2-S-O  for  the  Colorado-Utah  Construction 

Co 41» 

Editorials: — 

William  Mooney  408 

Wheels,  Car 408 

Result  of  Russia's  Industrial  Ambition. ..  .408 

Drought  and  Bad  Water .' 410 

The  Chancetaker  Again 410 

Agencies,   Irresponsible  Advertising 410 


R&^rEiKJneeiiH 


Copyright  by  Angus  Sinclair  Co.— 1905 


A  Practical  Journal  of  Railway  Motive  Power  and  Rolling  Stock 


Vol.  XVIII. 


136  Liberty  Street,   New  York,  October.  1905 


No.  10 


Terminal    Station    of    the    B.    &    O.    at  the   most   unpromising   location   in   the  liave  more  nearly  reached  maturity  the 

Baltimore,  Md.  beautiful  Monumental  City.  depot  and  its  surroundin(?s  will  be  one 

It   would    be   well    if   all    of   our   en-  The   passenger  depot  erected   in    the  of  the  most  beautiful  spots  in  the  city, 

gineers   and   architects   engaged   in    the  center  of  the  hollow  ground   is   of  the  and    the    grounds,    with     their    shaded 

planning    and    constructing    of   railway  Romanesque     style,     with     ornamental  pathways  and  flower-embroidered  lawns, 

depots  had  as  keen  an  eye  to  the  beauti-  Gothic  windows,  and  surmounted  by  a  will  undoubtedly  become  a  popular  re- 


AN     OBJECT     l,ESSON     IN     STATION     IMPROVEMENT. 
In  the  heart  of  a  residence  district   of    Bnltimore.      As   the  site  of  this   station  was  formerly  a  refuse-strewn  depression,  the  picture  illustrates  the 

practical  as  well  as  esthetic  possibilities  of  the  new  movement. 


ful  in  nature  and  architecture  as  the 
builders  of  the  Baltimore  &  Ohio  Rail- 
way Station  in  Baltimore  had.  To  bring 
an  unsightly  depression  into  utility  and 
beauty  is  a  hard  problem,  but  our 
frontispiece  in  this  issue  of  Railway 
AND  Locomotive  Engineering  shows 
what  has  been  accomplished  at  perhaps 


central  tower  of  commanding  propor- 
tions. A  wide  asphalt  roadway  sur- 
rounds the  building,  and  the  sloping 
terraces  approaching  the  higher  ground 
are  clad  in  all  the  verdant  beauty  of 
summer,  interspersed  with  floral  par- 
terres glowing  in  rainbow  hues. 
When  the  numerous  trees  and  shrubs 


sort,  especially  in  the  summer  months. 
The  people  in  the  vicinity  are  already 
showing  their  hearty  appreciation  of 
tiie  work  of  the  railway  company  in 
creating  a  beautiful  breathing  space  in 
the  heart  of  one  of  the  great  residential 
sections  of  the  citj'. 
The    result   is    alike    a    credit   to   the 
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builder  and  to  tlio  horticulturist,  llie 
consensus  of  popular  opinion  being  that 
the  landscape  gardener  has  surpassed 
the  architect,  but  both  are  to  be  com- 
mended for  calling  into  being  a  place  of 
utility  and  beauty  out  of  the  grosser 
elements  of  the  earth. 


Notes  On  British   Railways. 

How  Circumstances  Influenced  Growth 
of  Railways. 

BY  ANGUS   SINCL.MR. 

Glasgow,  Scotland.  Sept.  i.  1905. 
A  great  many  of  the  most  important 
trunk  lines  in  this  country  are  com- 
posed of  an  agglomeration  of  small 
roads  which  were  originally  fanned  into 
existence  by  the  power  of  municipal 
subsidies  and  the  combined  assistance 
of  rural  communities  ambitious  of  at- 
taining increased  facilities  for  the  trans- 
portation of  produce.  The  public  high- 
ways in  the  United  States  never  reached 
a  degree  of  perfection  that  rendered  the 
people  oblivious  to  improved  methods 
of  intercommunication.  Consequently, 
the  first  projects  for  connecting  our 
cities  and  States  by  railroads  seemed  to 
meet  with  general  favor;  and  the 
growth  of  the  railroad  system  was  as 
rapid  and  uniform  as  the  resources  of  a 
comparatively  poor  country  would  per- 
mit. 

OLD  CONDITIONS  OPPOSED  TO  RAILW.W    INNO- 
VATION. 

In  Great  Britain  the  circumstances 
associated  with  the  development  of  rail- 
ways were  very  different.  A  system  of 
statute  roads,  constructed  at  great  pub- 
lic expense,  extended  from  Land's  End 
to  John  o'  Groat's,  radiating  to  every 
town  and  village  of  any  consequence  in 
the  United  Kingdom.  Stage  coaches 
traversed,  with  what  then  was  consid- 
ered amazing  regularity,  all  the  leading 
routes  of  travel;  common  carriers,  with 
their  heavy,  lumbering  wains,  crawled 
daily  from  town  to  village,  supplying 
merchandise  to  every  rural  parish,  and 
waterways  of  canal,  river  or  sea  con- 
veyed the  more  ponderous  commerce 
between  the  larger  cities.  Behind  these 
methods  of  transportation  immense 
vested  interests  had  grown  up;  and  a 
recognized  principle  in  the  code  of  Eng- 
lish morals  is  that  no  "vested  interest" 
shall  be  disturbed  without  full  compen- 
sation being  made  to  the  property 
which  is  going  to  sufTer.  The  coaching 
system,  besides  its  immediate  em- 
ployees, who  were  very  numerous,  had 
an  immense  army  of  satellites  who  were 
determined  enemies  of  innovation.  A^l 
the  farmers  and  rustic  squires,  form- 
ing as  they  do  the  most  acquisitive  class 
in  every  communitv.  felt  assured  that 
ruin  would  speedily  overtake  them 
should  any  interference  be  made  with 
the  staging  business,  which  was  popu- 
larly supposed  to  create  and  foster  a 
demand    for   horses.     Then    there   was 


the  wayside  inn.  Romance  has  woven 
a  delightful  halo  around  these  places  of 
entertainment,  where  mine  host  of  a 
jovial  mien  and  obese  form  presided 
over  a  table  loaded  with  the  roast  beef 
of  Old  England  and  garnished  with 
pitchers  of  frothing  ale  or  bottles  of 
•sparkling  wine.  Every  parish  had  its 
inn  with  painted  sign  swinging  before 
the  door.  There  the  dusty  traveler 
stopped  to  quench  his  thirst,  and  there 
the  youths  of  the  neighborhood  learned 
to  empty  the  foaming  tankard  as  they 
graduated  upon  the  course  of  drunken- 
ness, while  clodhoppers  from  adjoining 
farms  found  sweet  repose  in  the  back 
parlor,  with  its  sanded  floor  and  rough 
benches,  where  on  beer  or  cider  they 
squandered  the  earnings  which  should 
have  gone  to  support  their  wives  and 
families.  Although  habits  were  devel- 
oped by  these  country  inns  which 
stamped  disgrace  upon  England  and  a 
curse  upon  Scotland,  the  people  clung 
to  what  was  considered  a  national  in- 
stitution \vith  such  unweaning  fondness 
that  any  change  threatening  the  pros- 
perity of  their  publi;  houses  was  cer- 
tain to  meet  with  unyielding  opposition. 

THE    HIDEBOUND    CONSERVATIVE    BRITON. 

When  a  new  enterprise  of  any  consid- 
erable magnitude  is  started  in  this  coun- 
try there  is  generally  a  disposition  man- 
ifested among  its  promoters  to  indul.ge 
in  spread-eagle  talk  about  its  magnifi- 
cent future.  People  are  quite  as  con- 
ceited and  fully  as  sanguine  over  their 
plans  in  Britain,  but  the  men  who  took 
the  lead  in  introducing  railways  there 
had  to  talk  very  modestly  about  their 
projects,  for  had  popular  prejudice  rec- 
DSnized  the  magnitude  these  iron  roads 
were  destined  to  assume,  the  battle  of 
repression  would  have  been  fought 
more  bitterly  than  it  was.  Some  Euro- 
pean journals  are  fond  of  ridiculing  the 
Chinese  for  their  apathy  toward  rail- 
way building,  and  for  repudiating  the 
small  experimental  line  which  was  con- 
structed there  years  ago,  but  few  na- 
tions in  Europe  are  less  conservative 
than  the  Celestial  Empire.  The  exten- 
sion of  the  railway  system  in  Europe 
has  met  with  as  much  ignorant  intoler- 
ance, it  has  been  bled  by  as  much  un- 
scrupulous cupidity,  it  has  been  opposed 
by  as  much  bigotry,  fanaticism  and 
superstition  as  could  be  found  in  any 
part  of  the  habitable  globe.  Its  hum- 
ble, unpretentious  origin  alone  saved  it 
from  being  blighted  in  the  bud,  and 
from  small  beginnings,  like  the  cloud 
of  old,  no  larger  than  a  man's  hand,  it 
suddenly  burst  forth  into  an  irrepres- 
sible power  before  its  natural  enemies 
had  time  to  muster  their  forces. 

ORIGIN    OF   RAILROADS. 

The  nucleus  of  our  railway  system, 
like  the  germ  of  the  steam  engine,  was 
urged  into  active  existence  by  the  press- 
ing force  of  necessity,  and  under  close- 


ly parallel  circumstances.  For  ages 
scientists  had  theorized  over  the  possi- 
bility of  using  steam  as  a  motive  power; 
but  the  experimental  machines  con- 
structed to  illustrate  their  ideas  were 
nothing  better  than  toys,  till  a  vehement 
demand  arose  for  a  force  capable  of 
draining  water  from  deep  mines,  when  a 
working  blacksmith  coupled  tlie  isolated 
machines  of  previous  inventors,  produc- 
ing a  train  of  mechanism  which  per- 
formed the  work  required.  Valuable 
minerals  are  seldom  found  in  imme- 
diate contact  with  the  natural  means  of 
transportation,  such  as  the  sea,  lakes,  or 
navigable  rivers.  To  convey  coal  and 
iron  from  the  mines  to  such  points  in 
an  inexpensive  manner  long  taxed  the 
ingenuity  of  minine  proprietors,  and  led 
to  the  adoption  of  a  crude  form  of  tram 
road  whereon  wagon  wheels  moved 
more  smoothly  than  they  did  on  rut-cut 
highways.  Mining  industries  were  ad- 
vancing rapidlv  when  that  improvement 
was  introduced,  for  we  do  not  require 
to  go  far  backward  into  the  history  of 
the  past  to  find  the  backs  of  herses  the 
only  carrying  medium,  a  primitive 
means  of  transportation  still  used  about 
some  Spanish  mines. 

The  idea  of  using  longitudinal  paral- 
lel rails  for  facilitating  the  movement 
of  wagon  wheels  was  no  doubt  first 
taken  from  lumber  regions,  where  from 
time  immemorial  such  rails  have  been 
used  in  a  rough  way  to  roll  heavy  logs 
6n.  During  the  seventeenth  century 
nearly  all  the  largest  collieries  in  Great 
Britain  had  laid  down  wooden  railroads 
for  hauling  their  coal  to  the  shipping 
places.  As  the  wagon  wheels  readily 
abrased  and  wore  out  the  timber,  iron 
plates  were  gradually  introduced  and 
fastened  to  the  .parts  most  exposed  to 
friction.  The  men  employed  to  keep 
these  roads  in  repair  became  known  as 
plate-layers,  a  name  still  applied  to  the 
laborers  who  work  on  the  track  of  Eng- 
lish railways.  So  long  as  wooden  or 
combination  rails  were  used  the  track 
was  constructed  with  a  ledge  to  keep 
the  smooth  wheels  from  running  ofif. 
The  expense  of  timber  led  to  the  inven- 
tion of  cast-iron  rails,  which  were  laid 
on  stone  blocks,  called  "sleepers."  Sub- 
sequently wrought-iron  rails  <vere  found 
to  be  most  economical,  and  with  the 
adoption  of  iron  ways  the  wagon  wheels 
were  made  with  flanges  to  keep  them 
on  the  track. 

The  use  of  these  crude,  humble  rail- 
roads gradually  extended  through  all 
the  mining  districts.  The  wagons  were 
dragged  along  slowly  and  laboriously 
by  horses,  every  such  road  being  an 
auxiliary  to  a  canal  or  a  feeder  to  a 
"staith,"  as  the  shipping  stations  were 
called.  Two  or  three  square  boxes  on 
four  wheels,  loaded  with  coal  or  iron, 
moving  behind  a  horse  at  the  rate  of 
three   miles   an   hour,  was   not   an   im- 
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posiiiR  si)ccl;iclc,  l)ut  it  mailf  the  pci)|)lc 
familiar  witli  that  mode  of  locomotion 
and  paved  the  way  for  introdncing  the 
most  maKnificent  method  of  transporta- 
tion  the   world  has   ever  seen. 


Powerful  Ten-Wheel  Freight  Locomo- 
tives for  the   Lehigh  Valley 
R.    R.    Company. 
It  is  a  noteworthy  fact  that  nearly  all 
of  the  recent  improvements  and  modifi- 
cations of  locomotive  engines  have  had 
their  origin  in  America.      Not  only  are 
the  largest  and  heaviest  engines  being 
built   here,   but    the   increase   in    boiler 
pressure,   the   successful    adaptation    of 


used.  The  engines  of  this  class  were 
until  quite  recently  used  on  switching 
and  gravity  yard  work,  but  they  are 
now  used  extensively  on  fast  freight 
and  passenger  service,  and  have  become 
a  familiar  feature  on  the  various  roads 
passing  through  the  extensive  coal 
fields  of  Pennsylvania. 

As  will  be  observed,  the  firebox  is  of 
tlie  widest  possible  dimensions,  extend- 
ing over  the  frames  with  a  width  of  102 
ins.  by  120  ins.  in  length,  making  a 
grate  surface  of  85  sq.  ft.  This  large 
area  is  well  adapted  for  the  use  of  an- 
thracite pea  or  finer  size  coal.  In  the 
coal  regions  these  engines  get  the  name 
of  "culm-burners"  from  the  fact  that 
the  vast  heaps  of  "culm,"  or  refuse  from 


convenient  gangway  between  the  sep- 
arated engineer  and  fireman. 

The  cylinders  are  outside  the  frames, 
and  the  connecting  rods  work  upon 
crankpins  on  the  intermediate  pair  of 
coupled  wheels.  The  weight  on  the 
three  coupled  axles  is  advantageously 
distributed  for  giving  great  adhesive 
power  to  the  engines.  The  front  end 
of  the  engine  is  carried  on  a  four-wheel 
truck  which  has  an  amount  of  lateral 
motion  beyond  the  requirement  of  the 
sharpest  curves. 

The  boiler  is  of  very  large  dimen- 
sions, being  of  the  straight-top  style. 
The  fine  material  and  general  bracing  is 
adapted  to  a  working  pressure  of  205 
lbs.,    the    thickness    of   the    crownsheet 


to*«^- 


TKN-WHEEI.     FREIGHT     LOCOMOTIVE     FOR     THE     LEHIGH     V.\LLEY 
Mitchell,  Superintendent  of  Motive  Power.  American  Locomotive  Company,  Builders. 


the  compounding  of  cylinders,  the 
marked  improvements  in  the  details  of 
construction,  and  the  multiplication  of 
the  lesser  mechanical  appliances  used 
on  modern  locomotives,  nearly  all  have 
their  origin  and  successful  use  in 
.America. 

The  accompanying  illustration  shows 
one  of  a  large  number  of  4 — 6 — o  freight 
locomotives  recently  delivered  to  the 
Lehigh  Valley  Railway  Company  from 
the  Schenectady  works  of  the  Ameri- 
can Locomotive  Company.  This  tj'pe  of 
engine,  although  not  new,  is  being  en- 
larged to  an  extent  which  is  believed  to 
be  approaching  the  limit  both  in  regard 
to  size  and  amount  of  steam  pressure 


the  coal  breakers,  is  now  being  exten- 
sively used  as  fuel  for  these  engines, 
which  indicates  that  in  the  course  of 
time  these  unsightly  accumulations  of 
dross  will  be  removed.  The  "culm"  is 
washed  and  cleaned  from  slate  and 
other  impurities,  and  can  be  procured 
at  an  expense  of  less  than  one  dollar  per 
ton.  The  e.xtensive  firebox  necessitates 
placing  the  engine-cab  forward  of  the 
firebox,  not  so  much  for  the  purpose  of 
making  accommodation  for  the  various 
levers  and  valves,  but  for  the  purpose 
of  giving  the  engineer  an  opportunity  to 
see  the  track,  with  its  accompanying 
switches  and  signals.  A  footboard, 
with   substantial   hand-railing,    forms   a 


being  }i  in.;  sides  and  back  of  the  same 
material,  the  tube  sheets  being  ^  in.  in 
thickness.  The  side  water  spaces  are 
3]/2  ins.  in  width.  The  staying  is  of  the 
radial  type.  The  tubes  are  of  charcoal 
iron,  378  in  number,  with  a  diameter  of 
2  ins.  and  15  ft.  8  ins.  in  length.  The 
diameter  of  the  boiler  at  the  front  end 
is  70  ins. 

The  valves  are  of  the  Richardson  bal- 
anced variety,  with  a  travel  of  5^  ins., 
set  with  1-32  in.  lead  in  full  gear,  for- 
ward and  backward.  The  cylinders  are 
21  ins.  in  diameter,  with  28  ins.  length  of 
stroke.  The  total  length  of  engine  and 
tender  is  57  ft.  VA  ins.,  having  a  total 
weight  of  351,100  lbs.,  the  weight  of  thf 
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-engine  alone  being  199.200  lbs.,  the 
drivers  having  a  weight  distributed  up- 
on them  of  150,200  lbs.  The  tractive 
power  of  the  engine  is  31,800  lbs.,  mak- 
ing the  co-efficient  of  adhesion  4.7. 

Some  of  the  other  dimensions  of  the 
locomotives  are  as  follows :  Wheels, 
outside- tire,  68'/4  ins.  in  diameter;  en- 
gine truck  wheels,  33  ins.  in  diameter; 
tender  truck  wheels,  36  ins.  in  diameter; 
axle  driving  journals,  main,  10  ins.  x  12 
ins.,  others  gVz  ins.  x  12  ins.;  engine 
truck  journals,  5^  ins.  x  lo'/s  ins.;  pis- 
ton rod  diameter,  4  ins.  with  snap  rings; 
smokestack,  diameter  iS  ins.,  above  rail 
15  ft.  2"/^  ins. 


Buffalo  &  Susquehanna  Dump  Car. 

The  side  dump  coke  car  shown  in  our 
illustration  was  designed  and  built  by 
the  Pressed  Steel  Car  Company  to  meet 
the  demand  of  the  coke  carrying  roads 
for  a  large  capacity  car  of  minimum 
weight.     It  is  provided  with  a  door  ar- 


this  shaft  is  a  double  chain  sheave  to 
which  the  ends  of  the  driving  chain  are 
anchored.  The  other  ends  of  the  chain 
are  secured  to  a  double  sheave  on  one 
of  the  door  shafts.  Immediately  behind 
this  double  sheave  is  a  pair  of  toothed 
gears  transmitting  the  motion  simultane- 
ously to  both  shafts.  Keyed  to  both 
door  shafts  are  bent  lever  arms  to  which 
the  door  links  are  connected.  This  ar- 
rangement gives  a  self-lock  and  elimi- 
nates any  tendency  to  twist  due  to  the 
weight  of  the  load  against  the  doors. 

The  doors  are  easily  operated  and  sev- 
eral tests  have  been  made  with  the  cars 
after  they  have  been  hauled  long  dis- 
tances with  full  loads  of  coke,  and  under 
severe  weather  conditions.  In  each  in- 
stance the  entire  load  has  been  dis- 
charged in  less  than  thirty  seconds  with- 
out any  manual  labor  other  than  that 
necessary  for  operating  the  doors. 

In  a  test  made  on  the  Bessemer  fur- 
nace trestle  in  Pittsburgh  not  long  ago 
we   learn   from   the   report   published   in 
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rangement  which  secures  rapid  discharge 
of  load.  A  large  number  of  these  cars 
are  now  in  operation,  and  they  have 
been  built  to  the  following  dimensions; 
Length  over  end  sills,  41  ft.  9  ins.;  length 
inside,  40  ft.  5  ins.;  center  to  center  of 
trucks,  32  ft.  I  in.;  width  of  car  inside. 
9  ft.  7  ins.;  height  from  top  of  rail  to  top 
of  sides,  12  ft. 

This  gives  a  cubic  capacity  sufficient 
for  100,000  lbs.  of  coke,  and  with  heavy 
arch  bar  trucks,  having  sH^io  in.  jour- 
nals, and  700  lb.  wheels,  the  total  light 
weight  is  only  a  little  over  47,000  lbs. 

The  surfaces  of  the  sides  and  floor 
slopes  present  no  obstruction  to  the  free 
discharge  of  the  load.  The  doors  are 
of  ample  proportions,  and  are  actuated 
by  a  simple  and  effective  mechanism 
which  is  operated  from  one  end  of  the 
car.  The  doors  on  each  side  at  one  end 
are  controlled  by  an  operating  lever 
which  has  a  pawl  made  to  engage  with 
the  ratchet  wheel  on  the  outer  end  of  the 
horizontal   shaft.     On  the  other  end   of 


the  Press  that  two  cars  were  carefully 
timed  and  the  results  were  very  satisfac- 
tory. The  account  says:  "They  were 
loaded  with  about  95.000  pounds  of  coke. 
At  a  given  signal  unloading  began.  One- 
half  of  one  car  was  unloaded  in  25  sec- 
onds after  the  opening  of  the  doors  and 
the  other  side  in  15  seconds.  The  time 
on  the  other  car  was  about  the  same. 
Had  both  sides  been  operated  simul- 
taneously the  car  would  have  unloaded 
istelf  automatically  in  30  seconds  or  less. 
"The  cars  are  self-clearing,  no  poking 
or  picking  being  necessary.  The  test 
was  made  to  demonstrate  the  time  that 
can  be  saved  in  unloading  from  cars  of 
this  type  as  compared  with  the  old  style 
cars."  

Electrical    Equipment    at    the    Grand 
Central. 

The  electrical  construction  and  equip- 
ment necessary  for  the  great  terminal 
at  the  Grand  Central  Terminal  of  the 
New  York  Central  has  been  let  to  the 


General  Electric  Company,  and  it  is  ex- 
pected that  a  portion  of  the  work  will 
be  completed  within  a  year.  The  ter- 
minal has  practically  a  length  of  35 
miles  on  the  Hudson  Division  and  25 
miles  on  the  Harlem  Division  of  the 
New  York  Central.  Within  this  terri- 
tory, called  the  electric  zone,  arrange- 
ments are  being  made  to  move  all  trains 
by  electricity.  The  plans  call  for  the 
erection  and  equipment  of  two  large 
power-houses  and  eight  sub-stations. 
Each  of  the  power-houses  will  have  a 
capacity  of  140,000  horse-power.  The 
sub-stations  will  be  used  to  transform 
the  current  from  11,000  volts  to  the 
working  current  of  600  volts. 

Already  175  cars  and  35  electric  loco- 
motives are  in  course  of  construction 
and  will  be  in  operation  within  a  year. 
The  cars  will  be  of  the  multiple-unit 
type,  each  car  being  equipped  with  mo- 
tors and  being  self-contained  and  inde- 
pendent. The  electric  locomotives  must 
be  used  to  handle  the  through  trains 
from  the  place  where  the  power  is 
changed  from  steam  to  electricity  into 
the  city.  It  is  expected  that  the  change 
will  be  comoleted  in  about  five  years. 


New  Shops  and  Roundhouse  for  the 
Panhandle  at  Dennison,  O. 

Twenty  acres  of  new  railroad  shops 
and  yards,  six  miles  of  tracks,  and  the 
most  modern  equipment  known,  are 
the  plans,  and  on  the  construction  of 
which  work  has  been  begun,  for  the 
Panhandle  Railroad  at  Dennison,  Ohio. 

The  present  shops  were  built  in  1867, 
and  are  crowded  together  in  a  limited 
space  wholly  inadequate  for  the  ser- 
vice. The  new  roundhouse  will  con- 
tain 74  stalls.  The  cost  is  estimated  at 
$310,000.  About  800  men  are  employed 
in  the  shops  at  present,  but  this  num- 
ber will  be  nearly  doubled  on  comple- 
tion of  the  new  buildings  and  equip- 
ment.   . . 

The  World's  Locomotives.  By  Charles 
S.  Lake,  New  York,  Spon  and  Chamber- 
lain, 380  pages,  one  volume.  Octavo. 
Price,  $4.00.  This  book,  the  work  of  a 
British  author,  will  be  of  special  interest 
to  all  who  are  interested  in  the  numer- 
ous varieties  of  forms  of  structure  in 
which  the  modern  locomotive  appears. 
The  author  has  gathered  from  every 
country  representative  designs  of  loco- 
motive buildin,g  and  over  300  illustra- 
tions with  ample  letterpress  descriptions 
rrake  the  work  an  excellent  compendium 
of  the  world's  locomotives.  There  are 
also  eight  large  folding  plates  giving  de- 
tails of  the  chief  European  designs  of 
engines.  The  illustrations  are  excellent 
and  the  letterpress  is  a  fine  example  of 
the  printer's  art.  The  work  ought  to  be 
warmly  welcomed  by  all  who  are  inter- 
ested in  locomotive  designing  and  con- 
struction. 


OctoljCT.     KJO5. 


RAILWAY  AND    LOCOMOTIVE   ENGINEERING 


439 


The  Stephenson  and  Walschaert  Valve 
Gears. 

BY  JAMES    KENNEDY. 

Tlic  increase  in  the  size  of  locomo- 
tives, and  the  consequent  need  of 
stronger  frame  bracing,  has  made  the 
adoption  of  a  system  of  valve  gearing 
that  has  its  entire  mechanism  outside  of 
the  frames  of  the  engine  almost  a  phys- 
ical necessity.  If  we  add  to  this  the 
fact  that  the  fractures  incident  to  the 
use  of  the  so-called  Stephenson  valve 
gear  are  increasing,  especially  in  the 
matter  of  eccentric  straps,  the  wonder 
is  that  something  has  not  been  substi- 
tuted before  now  in  place  of  the  cum- 
brous, complicated  and  always  erratic 
system  of  valve  gearing.  It  will  be  ad- 
mitted that  eccentrics  depending  for 
their  motion  on  the  driving  axles  with 
their  incessant  vertical  vibrations,  the 
eccentric-rods  in  turn  transmitting  their 


lIiDugli  a  close  investigation  will  show 
that  whatever  is  lost  or  gained  at  one 
end  of  the  stroke  is  more  than  doubled 
in  error  at  the  other  end.  A  careful  ad- 
justment under  such  conditions  seems 
hardly  worth  while,  if  it  were  not  that 
the  slightest  visible  lapse  from  the 
proper  position  invariably  rapidly  itl- 
creases  in  magnitude.  In  locomotives, 
when  the  eccentrics  are  attached  to  the 
main  driving  axles,  the  conditions  are 
not  so  deplorable  as  is  the  case  where 
the  eccentrics  are  attached  to  another 
rod-connected  pair  of  drivers.  Their 
loose  joints  seem  to  lend  themselves 
willingly  to  the  multiplication  of  error. 
So  common  is  this  that  the  variable  ex- 
haust, giving  vehement  vocal  utterance 
to  the  sad  story  of  variable  volume  and 
irregular  time,  falls  upon  inattentive 
ears.  The  Stephenson  valve  gear  has 
one  advantage  which  seems  to  make  up 


As  pointed  out  in  an  able  article  pub- 
lished in  Railway  and  Locomotive  En- 
gineering last  December,  the  Wal- 
schaert valve  gearing  has  long  been 
popular  in  France  and  Germany,  and  is 
standard  in  the  Belgian  State  Railways. 
Within  the  last  year  the  leading  loco- 
motive works  in  America  have  all 
turned  out  a  number  of  locomotives 
equipped  with  this  particular  form  of 
valve  motion. 

As  will  be  seen  in  the  accompanying 
drawing  kindly  furnished  by  Theo.  N. 
Ely,  Chief  of  Motive  Power,  Penn- 
sylvania R.  R.  Company,  the  Wal- 
schaert valve  gearing  combines  two 
motions,  one  from  a  crank-arm  which 
is  attached  to  the  main  crank-pin 
and  has  its  center  at  a  distance 
from  the  center  of  the  axle  almost 
equal  to  the  distance  of  the  extreme 
travel  of  the  valve.     This  crank-arm  is 
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THE     WALSCHAERT     VALVE     GEAR. 


sharply  angular  and,  consequently,  ir- 
regular motion  to  the  radial  link  which 
lends  itself  to  lapses  in  motion  incident 
to  its  long  angle  and  resultant  slip  of 
the  link  block;  and  in  turn  conveying 
its  increased  system  of  variations  to  the 
valve-rod,  finally  cnnvev  a  motion  to 
the  valve  the  exact  varying  velocity  of 
which  is  past  finding  out.  The  number 
of  divergent  joints  through  which  the 
motion  has  passed  before  reaching  the 
valves  are  of  such  a  complex  kind  that 
even  if  we  should  omit  what  might  be 
allowed  for  the  wear  and  tear  of  main 
and  connecting  rods,  it  is  not  to  be  ex- 
pected that  the  valve  openings  can  be 
maintained  at  the  same  relation  to  the 
stroke  of  the  piston  for  any  consider- 
able length  of  time.  Valves  carefully 
adjusted  with  a  certain  amount  of  open- 
ing at  the  end  of  the  piston  stroke  will 
be  found  in  a  few  days  to  have  closed 
altogether,  or  possibly  to  have  doubled 
the  amount  of  opening.  There  is  per- 
haps some  consolation  in  knowing  that 
they     are     somewhere     thereabout,     al- 


for  a  multitude  of  shortcomings — it 
opens  rapidly  at  or  about  the  time  that 
the  steam  is  required.  It  was  a  kind  of 
happy  coincidence,  entirely  outside  of 
the  range  of  human  invention,  that 
while  the  piston  had,  comparatively 
speaking,  only  begun  to  move  slowly, 
the  valve  was  moving  rapidly,  admitting 
the  full  pressure  of  steam  at  the  time 
when  it  was  needed.  When  running 
with  a  short  stroke  of  the  valve  this 
accomplishment  is  overdone,  an  open- 
ing sometimes  approaching  three- 
eighths  of  an  inch  occurring  before  the 
piston  has  begun  its  return  stroke.  The 
loss  of  power  incident  to  the  irregulari- 
ties of  the  ordinary  slide  valve  would 
he  difficult  to  calculate,  and  if  calculated 
would  be  still  more  difficult  to  believe, 
and  if  believed  would  be  infinitely  most 
difficult  to  amend;  but  the  introduction 
of  the  W'alschaert  valve  gear,  and  the 
apparent  determination  to  give  it  a  fair 
trial,  gives  promise  that  perhaps  a 
change  for  the  better  in  the  matter  of 
valve  gearing  is  approaching. 


equivalent  to  an  eccentric,  and  its  rela- 
tion to  the  driving  crank  is  nearly  the 
same  as  in  the  ordinary  valve  gear. 
While  the  driving  crank  travels  around 
a  circle  measuring  24  ins.  or  26  ins.  in 
diameter,  according  to  the  length  of 
stroke,  the  path  of  the  crank-arm  to 
which  the  eccentric  is  attached  is  an 
inner  circle  of  10  ins.  in  diameter  or 
whatever  the  extreme  travel  of  the  valve 
necessitates,  the  adjustment  of  the  two 
cranks  being  at  right  angles  to  each 
other,  instead  of  being  about  85  deg. 
before  and  after  the  drivint  crank,  as  is 
usual  with  double  eccentrics  in  ordinary 
slide  valves.  The  link  is  pivoted  on  a 
central  fixed  point,  and  oscillates  freely 
on  this  point.  A  radius  rod  carries  the 
link  block,  and  the  block  is  moved  up 
and  down  in  the  link  by  an  extension  of 
the  radius  rod  to  a  sufficient  distance 
beyond  the  link  to  allow  an  intervening 
connection  engaging  the  reversing  shaft 
arm.  The  radius  arm  is  attached  at  its 
other  extremity  to  the  combination 
lever,  which   in  turn  is  engaged  by  an 
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intervening  union  bar  to  an  arm  firmly 
attached  to  the  crosshead.  The  effect 
of  these  two  separate  motions  is  that 
the  eccentric  and  radius  rods  operated 
through  the  radial  link  determines  the 
amount  of  travel  of  the  valve,  while  the 
attachment  to  the  crosshead  has  the  ef- 
fect of  producing  a  fixed  relationship  to 
the  motion  of  the  crosshead.  The 
amount  of  the  Of^ening  of  the  valve  at 
the  end  of  the  stroke  of  the  piston  be- 
comes a  fixed  quantity  not  subject  to 
variations  in  valve  travel.  The  valve 
rod  attached  to  the  valve  crosshead  is 
double-nutted  outside  and  inside  the 
valve  crosshead,  and  any  variation  aris- 
ing from  the  slight  amount  of  lost  mo- 
tion can  readily  be  rectified  by  the  ad- 
justable nuts  on  the  valve  rod. 

The  apparent  advantages  of  the  Wal- 
schaert  valve  gearing  are  primarily  in 
the  elements  of  simplicity  and  readiness 
with  which  the  parts  may  be  got  at. 
These  alone  oiifjlit  to  recommend  it  to 


questioned.  Opinion  has  grown,  as 
error  is  apt  to  grow,  that  an  admission 
of  steam  is  absolutely  necessary  to  cre- 
ate a  cushion  upon  which  the  piston  and 
connections  may  gradually  come  to  rest 
before  beginning  the  return  stroke. 
Those  who  are  accustomed  with  the 
running  of  locomotives  know  that  when 
the  throttle  valve  is  closed  the  rods  and 
reciprocating  parts  run  smoothly,  even 
if  loose.  No  pounding  is  observable  at 
any  rate  of  speed.  Is  it  not  reasonable 
to  expect  that  the  piston  meeting  with 
steam  resistance  before  it  has  com- 
pleted its  stroke  should  rudely  affect  the 
bearings  of  the  rods  and  crank-pins  and 
induce  an  excess  of  friction?  It  has 
been  repeatedly  shown  that  if  the  pre- 
admission of  steam  amounts  to  a  suffi- 
cient quantity  to  cause  compression,  a 
marked  increase  in  steam  consumption 
is  shown.  The  loss  is  owing  to  what 
may  be  called  the  anticipatory  condens- 
ation  of  the  steam   as  its  pressure  and 
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American  locomotive  builders  as  a  wel- 
come change  from  the  heavy  link  gears 
with  which  the  larger  engines  have  nec- 
essarily been  equipped.  There  are  other 
advantages,  as  in  the  constant  relation 
which  the  valve  has  to  the  movement 
of  the  piston  in  the  cylinder.  In  con- 
sequence of  this,  the  acceleration  or  re- 
tardation of  the  piston  motion  is  im- 
mediately accompanied  by  like  effect  in 
that  of  the  valve,  thereby  diminishing 
the  irregularities  incident  to  the  angular 
advance  of  eccentric  rods  in  the  ordi- 
nary valve  motion.  The  Walschaert 
radial  link  also,  not  being  influenced  by 
a  double  system  of  eccentrics,  does  not 
oscillate  through  so  large  a  space  as  the 
ordinary  link.  The  result  is  that  the 
Walschaert  gear  does  not  spring  the 
motion  as  much  as  the  Stephenson 
link  does  when  at  or  near  the  end  of 
the  stroke. 

The  advantages  of  a  constant  amount 
of  lead  for  all  degrees  of  cut-off  may  be 


temperature  rise  during  compression. 
The  real  need  is  the  readiness  of  ad- 
mission of  steam  at  the  time  when  it  is 
required  to  move  the  piston  in  the  other 
direction,  and  while  the  ordinary  valve 
has  this  advantage  in  a  marked  degree, 
this  rapidity  of  opening  compensates  in 
some  degree  for  its  other  defects. 

Assuming,  however,  that  lead  is  desir- 
able for  slightly  cushioning  the  piston 
while  the  working  parts  of  the  engine 
are  being  subjected  to  intense  friction, 
is  it  not  reasonable  to  assume  that  the 
same  amount  would  be  sufficient  for  dif- 
ferent rates  of  speed?  Upon  what  hy- 
pothesis can  it  be  assumed  that  one- 
thirty-second  of  an  inch  is  sufiicient 
opening  at  a  moderate  rate  of  speed  and 
that  three-eighths  of  an  inch  is  neces- 
sary at  a  higher  speed? 

It  will  be  found  in  the  Walschaert 
valve  gearing  that  the  direct  and  accu- 
rate transmission  of  the  crosshead  mo- 
tion   to   the   valve,    and   its    consequent 


continued  exact  relation  to  the  piston  is 
its  most  important  advantage.  A  series 
of  experiments  in  the  Prussian  State 
Railways  has  shown  that  the  action  of 
the  Walschaert  valve  can  be  readily  af- 
fected by  the  shortening  and  lengthen- 
ing of  the  rods  and  connections,  and 
that  the  best  results  are  obtained  when 
the  movement  of  the  crosshead  is  trans- 
mitted as  exactly  as  possible  to  the 
valve.  As  in  setting  the  ordinary  valve, 
the  best  position  can  readily  be  found 
by  trial,  two  or  three  points  usually  giv- 
ing the  reouired  solution. 

It  may  be  added  that  in  compound 
locomotives  when  the  increase  of  lead 
caused  by  shortening  the  travel  of  the 
valve  necessitating  large  spaces  for  the 
unavoidable  compression  of  steam,  may 
be  avoided  by  the  use  of  the  Walschaert 
gear.  The  average  weight  of  the  parts 
in  the  larger  compound  engines  is  about 
1,250  lbs.,  the  Stephenson  valve  gear  in 
the  same  class  of  engine  weighing  about 
2,750  lbs.  This  larger  weight  moved 
and  reversed  for  every  revolution  im- 
poses great  friction  on  the  eccentrics, 
and  consequent  breakages  of  the  straps 
are    unavoidable. 

In  closing  it  may  be  said  that  the  or- 
dinary valve  gear,  although  named  after 
Robert  Stephenson,  the  eminent  British 
engineer,  was  not  invented  by  him. 
Two  workmen  employed  in  his  shops  at 
Newcastle,  England,  claimed  the  inven- 
tion. The  proof  seemed  to  be  in  favor 
of  a  Welshman  named  Williams.  The 
reversible  quality  of  the  radial  link 
when  fitted  with  double  eccentrics  was 
claimed  as  the  invention  of  Mr.  Car- 
michael,  a  Scottish  engineer.  Mr. 
Stephenson  introduced  the  mechanism 
to  public  utility,  as  he  did  the  locomo- 
tive. The  Walschaert  valve  gear  was 
originally  developed  by  E.  Walschaert 
in  Belgium  in  1844. 


An  Old-Timer. 

"The  first  and  only  home-made  engine 
used  on  the  old  Hannibal  &  St.  Joseph 
line  was  built  in  the  shops  in  Hannibal 
about  the  time  the  name  of  General  U. 
S.  Grant  was  shaking  the  American 
continent,"  says  Benjamin  Smiley,  a 
veteran  mechanic  and  railroad  man  of 
Marion   county. 

"Every  part  of  the  U.  S.  Grant  was 
made  in  our  shops.  I  worked  on  the 
cylinders.  The  connecting  rods  were 
laid  in  a  box  containing  a  composition, 
one  of  the  ingredients  being  rosin,  and 
then  placed  in  a  furnace  for  a  day. 
Then,  while  yet  under  tremendous  heat, 
(he  rods  were  drawn  and  plunged  into 
a  bath  of  cold  water.  This  was  the 
tempering  process  then. 

"The  U.  S.  Grant  was  a  good  ma- 
chine. It  was  the  king  of  our  motive 
power  th«n.  It  had  a  large,  balloon 
stack  and  was  arranged  to  burn  either 
coal  or  wood." 
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New  De  Glehn  Compound  Locomotive 
for  the  Great  Western  Railway 
of  England. 
We  take  pleasure  in  reproducing  an 
illustration  kindly  furnished  to  us  by  the 
Great  Western  Railway  Company  of 
England  of  their  latest  form  of  com- 
pound express  locomotives.  The  com- 
pany has  shown  marked  enterprise  in 
their  repeated  and  careful  experiments 
with  different  forms  of  locomotives  for 
their  express  service.  The  present  il- 
lustration is  a  view  of  the  improved 
compounds  that  are  being  furnished  by 
the  Societe  Alsacienne  de  Constructions 
Mecaniques,  and  combines  the  features 
of  strength  and  elegance  in  a  marked 
degree.  .'\s  will  be  seen,  the  engineer's 
cab  approaches  more  nearly  to  the  gen- 


lirilish  locomotive  builders,  and  the  rec- 
ords of  the  new  engines  will  be  watched 
with  much  interest. 

As  is  shown  in  the  illustration,  the 
engines  are  furnished  with  the  Wal- 
schaert  valve  motion,  which  is  not  only 
simpler  and  lighter  than  the  ordinary 
valve  gearing,  but  also  allows  of  a  much 
more  substantial  method  of  frame  brac- 
ing than  is  otherwise  oossible.  These 
engines  are  the  strongest  now  in  use  on 
the  Great  Western,  and  surpass  both  in 
dimensions  and  in  steam  pressure  those 
which  were  added  to  their  equipment  in 
1903. 

The  following  are  some  of  their  di- 
mensions: Diameter  of  high-pressure 
cylinders,  143-16  ins.;  diameter  of  low- 
pressure  cylinders,  235^  ins.;    stroke  of 


to  the  element  carbon.  Tlicy  insist 
that  it  possesses  the  power  of  linking 
its  atoms  together  in  very  large  and 
complex  groups,  and  that  these  groups 
are  able  to  assimilate  the  molecules  of 
certain  other  atoms.  The  larger  these 
loose,  mobile  groups  grow,  the  more 
power  they  acquire.  So  long  as  their 
structure  is  not  dissolved  by  too  great 
a  heat,  or  solidified  bv  intense  cold,  they 
become  the  vehicle  for  influencing 
minute  cells,  which  acquire  a  power 
wholly  novel  and  unexpected. 

The  complexes  group  themselves  into 
minute  cells,  which  acquire  the  power 
of  uniting  with  other  cells.  They  ab- 
sorb into  their  own  substance  such  por- 
tions as  may  be  suitable,  and  exclude 
the   less  organic  portions.     Thus,  then. 


4  4-;;     FOR     THE     C.RE.VT     WESTERN    R.MLW.W     OF     ENGLAND. 


eral  form  used  on  Am'erican  locomo- 
tives than  the  regular  British  open-air 
method  of  housing  so  long  in  vogue. 
The  high-pressure  cylinders  are  not 
seen  in  the  illustration,  but  their  pistons 
are  connected  with  the  front  driving 
axles,  and  the  placing  of  the  cranks  and 
counterweights  make  a  perfectly  bal- 
anced and  powerful  combination.  The 
great  length  of  frames  and  the  rigidity 
of  construction  would  render  these  en- 
gines liable  to  fracture  if  used  on  the 
sharp  curves  of  American  railways,  but 
on  the  long,  level  stretches  of  the  West- 
ern Railway  of  England  they  ought  to 
be  able  to  give  a  good  account  of  them- 
selves. 

We  understand  that  the  French  man- 
ufacturers are  much  pleased  at  having 
an    opportunity    to    compete    with    the 


all  cylinders,  253-16  ins.;  diameter  of 
coupled  wheels,  6  ft.  8J/2  ins.;  diameter 
of  trailing  wheels,  4  ft.  7%  ins.;  diam- 
eter of  bogie  wheels.  3  ft.  2  ins.;  total 
length  over  buffers.  38  ft.;  heating  sur- 
face of  boiler,  2,616.8  sq.  ft.;  area  of 
grate  surface,  33.9  sq.  ft.;  center  of 
boiler  above  rails,  8  ft.  105-16  ins.; 
working  pressure  per  square  inch,  227; 
weight  of  engine.  73  tons  6  cwt.; 
weight  on  driving  wheels,  39  tons; 
weight  on  bogie  wheels,  19  tons;  weight 
on  trailers.  15  tons  6  cwt. 


begins  the  act  of  "'feeding."  A  cell 
which  grows  by  assimilation  need  not 
remain  entire,  but  may  split  up  into  two 
or  more  new  cells.  Thus  begins  the  act 
of  "reproduction." 


The  Montreal  works  of  the  American 
Locomotive  Company  have  received 
large  orders  for  locomotives  from  the 
Grand  Trunk  Pacific  Railway  Com- 
pany. The  construction  of  this  trans- 
continental line  began  last  month  and 
will  be  pushed  with  great  rapidity. 


Carbon  a  Life  Creator. 
Most  of  our  readers  are  familiar  with 
the  manifestations  of  carbon  that  pro- 
duce heat  and  combustion.  Some  <-f 
the  scientists  who  are  investigating  the 
origin  of  life  now  attribute  a  new  power 


A  new  feature  has  been  added  to  the 
"Twentieth  Century"  and  "Lake  Shore" 
limited  trains.  Passengers  can  com- 
municate by  telephone  with  their  homes 
or  places  of  business  until  the  departure 
of  the  train.  No  charge  is  made  for 
the  telephone  service. 
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At  the  New  Railroad  Shops  of  the  D., 
L.  and  W.  at  Kingsland,  N.  J. 

The  Delaware,  Lackawanna  &  West- 
ern Railroad  Company  are  making 
great  changes  at  Kingsland,  N,  J.,  and 
when  you  drop  off  at  the  neat  little  de- 
pot and  proceed  over  the  red  sandstone 
hillocks  to  the  railroad  shops  you  can 
see  that  there  is  something  doing.  A 
colossal  chimney  stack  seems  reaching 
for  the  clouds,  with  multitudinous  bands 
of  iron  encircling  it,  reminding  us  of 
pictures  of  the  Tower  of  Babel.  When 
you  get  to  the  summit  of  the  last  red 
hillock,  and  gaze,  like  Moses  of  old,  on 
the  promised  land,  a  wonderful  pano- 
rama spreads  before  you.  The  exten- 
sive new  buildings,  which,  when  fin- 
ished, will  cover  fourteen  acres,  are 
more  than  half  completed.  The  car 
shops,  700  ft.  in  length  by  168  ft.  in 
width,  are  finished,  with  the  exception 
of  the  flooring.  The  building  is  divided 
into  five  compartments,  for  stripping, 
repairing,  constructing,  rebuilding,  and 
painting  the  cars.  Adjacent  to  this  is 
the  storeroom,  80  ft.  by  160  ft.,  already 
completed  and  assuming  a  carefully 
classified  completeness  of  arrangement 
that  leaves  nothing  to  be  desired.  A 
building  of  similar  dimensions  adjoins 
for  the  storage  of  paint,  with  an  under- 
ground fireproof  storage  for  volatile 
and  inflammable  oils. 

The  flooring  of  the  great  buildings, 
o«  which  a  large  number  of  men  are  at 
work,  looks  as  if  it  was  intended  to  last 
forever.  Over  the  solid  rock  on  which 
the  various  structures  are  entirely  built 
there  is  placed  about  15  ins.  of  concrete: 
then,  over  it,  on  a  facing  of  fine  sand, 
bricks  are  laid  with  an  arched  elevation 
of  zyi  ins.  in  the  centre  of  each  space 
between  the  tracks,  the  bricks  being  fin- 
ished with  asphalt. 

Between  the  car  shop  and  storerooms 
there  are  glass-covered  ways,  so  that 
there  is  no  need  of  exposure  to  the  em- 
ployees who  may  have  occasion  to  pass 
from  one  building  to  another.  The 
roofs  are  of  concrete,  intersected  with 
expanded  metal,  stretched  on  braces  of 
steel,  with   great  central   skylights. 

Outside  the  trsnsfer  table,  moved  by 
a  40-h.p.  electric  motor,  traverses  a 
track  70  ft.  wide  by  766  ft.  in  length. 
The  largest  engine  and  tender  together 
will  have  about  20  ft.  to  spare  on  this 
table,  so  that  provision  is  made  for  the 
larger  engines  that  the  twentieth  cen- 
tury is  sure  to  bring  forth. 

On  the  other  side  of  the  transfer 
tracks,  on  the  ground  where  the  ma- 
chine shops  are  to  be  located,  there  iS 
at  present  a  steam  shovel  scooping  a 
hill  to  the  level  of  the  surrounding 
country.  The  red  sandstone  is  crushed 
and  baked  into  bricks  and  used  on  the 
floor  work.  At  one  extremity  of  the 
partially  completed  buildings  the  pow- 
er house  is  already  completed,  90  ft.  in 


width  by  l6o  ft.  in  length.  Arrange- 
nieuls  are  being  made  for  the  15.000  h.p. 
engines,  with  room  for  more  when  nec- 
essary, not  to  speak  of  the  dynamos, 
pumps,   and   other   engines. 

.•\  water  tank  also  is  in  course  of  con- 
struction, 150  ft.  in  height,  with  a  capac- 
ity of  100.000  gals.  In  the  boiler  room 
six  boilers  are  being  arranged  for  at 
present,  with  a  capacity  of  300  h.p,  each. 
The  arrangements  for  moving  the  coal 
and  ashes  preclude  any  manual  labor — 
electricity  moving  the  coal  into  place 
and  removing  the  ashes  that  fall  into 
cars   under   the   furnaces. 

Mr.  J.  S.  Pratt,  the  general  foreman, 
took  us  through  the  works  and  took 
pains  to  explain  to  us  many  of  the  new 
features  that  will  be  found  in  the  com- 
pleted shops.  The  old  machine  shops 
are  crowded  beyond  their  capacity,  and 
the  staff  of  -^50  skilled  workmen  will  be 
more  than  doubled  when  the  new  shops 
are  completed,  which  will  be  in  about 
another  year.  Meanwhile  machines  of 
the  most  approved  modern  type  are  be- 
ing ordered  from  the  leading  makers, 
and  it  may  be  added  that  the  plans  thus 
far  approved  embrace  an  outlay  of  over 
one  and  a  half  millions  of  dollars,  and 
probably  by  the  time  that  the  work  is 
completed  no  less  than  two  millions 
will  have  been  expended  in  the  con- 
struction of  the  new  repair  shops  of  the 
D.,  L.  &  W.   at  Kingsland,   N.  J. 


Testing  Locomotive  Boilers. 

At  the  September  meeting  of  the 
Central  Railway  Club,  held  in  the  club 
rooms  at  Buffalo,  N.  Y.,  the  chief  sub- 
ject was  an  original  paper  by  Mr. 
George  Wagstaff  on  the  question  as  to 
whether  hydrostatic  tests  of  locomotive 
boilers  were  necessary.  Mr.  Wagstaff 
spoke  in  favor  of  the  water  tests,  and 
in  the  course  of  his  remarks  said: 

"The  only  means  we  have  of  ascer- 
taining with  any  degree  of  certainty  the 
safety  of  a  boiler  is  by  the  application 
of  pressure,  which  should  be  under  con- 
ditions as  similar  as  practicable  to  those 
of  actual  work.  Let  a  boiler  be  ever  so 
carefully  designed  and  constructed  ac- 
cording to  the  best  knowledge  acquired 
by  careful  research  and  long  experience 
in  the  strength  and  disposition  of  its 
materials,  and  let  every  plate  be  tested 
before  it  is  put  in,  there  will  still  re- 
main an  element  of  doubt  as  to  the  ac- 
tual strength  of  the  boiler,  since  the 
material  may  have  sustained  injuries  in 
the  process  of  construction  which  may 
have  escaped  detection.  In  the  case  of 
a  new  boiler,  even  by  a  first-class 
maker,  to  say  nothing  of  original  and 
hidden  flaws  in  the  plates,  bars,  angle 
irons  and  castings,  there  is  always  a 
possibility  of  defects  such  as  bad  weld- 
ing, careless  riveting,  plates  burnt  in 
flanging  or  cracked  in  bending,  and 
many  other  defects  that  may  be  traced 


to  the  want  of  skill  or  reckless  negli- 
gence on  the  part  of  the  workman. 

"The  locomotive  boiler  does  not  ad- 
mit of  anything  like  proper  examina- 
tion. The  expense  of  removing  the 
tubes  alone  would  forbid  a  periodical 
examination  of  the  shell  of  boiler,  and 
the  water  spaces  around  fire  box  are 
almost  entirely  out  of  sight;  conse- 
quently a  thorough  examination  is  out 
of  the  question.  In  all  cases  there  is 
only  one  means  of  testing  the  strength 
of  the  boiler,  and  that  is — the  applica- 
tion of  pressure. 

"That  the  hydrostatic  test  is  a  very 
convenient  method  of  testing  the  tight- 
ness of  the  work  on  a  new  boiler  can- 
not be  gainsaid,  and  hence  its  almost 
universal  adoption,  in  conjunction  with 
inspection  to  a  greater  or  lesser  degree, 
in  the  passing  of  new  work.  As  a  de- 
tector of  leakages  it  has  at  least  no 
rival,  and  its  application  enables  faulty 
caulking  to  be  made  good  before  the 
boiler  has  left  the  works,  and  before  a 
leak  has  time  to  enter  on  its  insidious 
career  of  corrosion.  It  will  be  evident 
that  if  the  test  be  applied  with  this  ob- 
ject to  a  new  boiler,  the  pressure  should 
range  to  some  point  in  excess  of  the 
working  load  if  such  a  test  is  to  be  of 
any  pr.'.ctical  value." 


Extensive  additions  will  be  made  to 
the  Kansas  City  Southern  repair  shops. 
Plans  for  the  new  buildings  embrace 
a  monster  new  machine  shop,  and  a 
thirty  stall  roundhouse.  The  machines 
will  be  of  the  newest  design. 


The  Rock  Island  has  done  much  to 
facilitate  western  mail  service.  It  has 
just  adopted  what  is  known  as  the  Burr 
Delivering  device,  whereby  mail  bags 
are  caught  or  delivered  at  full  speed 
without  injury  to  the  pouch. 


The  "Daniel  Nason"  locomotive, 
which  was  exhibited  at  Chicago  in  1893. 
has  been  added,  to  the  extensive  collec- 
tion of  curios  at  Purdue  University.  The 
type  was  common  in  the  Eastern  States 
about   fifty   years   ago. 


Three  thousand  coal  cars  will  be  add- 
ed to  the  equipment  of  the  Wabash. 
They  have  at  present  nearly  7,000  cars. 
The  new  cars  will  be  used  chiefly  to  re- 
lieve the  Pittsburg  district. 


The  Western  Maryland  Railroad 
Company  has  equipped  the  repair  shops 
at  Hagerstown,  Md.,  with  a  large  num- 
ber of  new  machines,  and  have  com- 
menced building  twelve  new  locomotives. 
The  rapid  increase  of  traffic  during  the 
year  has  necessitated  an  increase  of 
equipment  and  an  extension  of  the  re- 
pair shops  will  be  begun  at  an  early 
date. 
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Prevention  of  Rust. 
Some  particulars  have  been  forward- 
ed to  us  of  what  is  stated  to  be  a  new 
and  valuable  material  discovered  by  Dr. 
Henry  Arzt,  of  Vienna,  which  is  chiimed 
to  possess  the  singular  property  of  per- 
meating any  substance  to  which  it  may 
be  applied,  with  results  which  are  al- 
leged to  be  of  a  beneficial  character  to 
the  substances  so  treated.  For  in- 
stance, it  is  asserted  that  a  soaking  for 
30  minutes  in  the  material  referred  to, 
which  is  called  "Zorene,"  of  steel,  iron 
or  other  metals  will  confer  on  them  the 
power  of  resisting  oxidization,  and  this 
not  by  interposing  a  coating  like  that  of 
varnish  between  the  surface  of  the 
metal  and  the  oxidizing  influences,  but, 
as  it  is  asserted,  by  the  actual  absorp- 
tion of  the  "Zorene"  into  the  body  of 
the  substance  so  treated.  The  liquid  is 
claimed  not  only  to  prevent  the  oxida- 
tion of  metals,  but  also  the  decay  of 
wood,  ropes  and  canvas  through  damp, 
while  it  renders  clay,  stone  or  brick 
practically  waterproof,  greatly  increas- 
ing at  (he  same  time  the  density  of  the 
material.  It  is  alleged  that  the  dis- 
coverer has  received  many  applications 
to  treat  all  sorts  of  materials  by  his 
process,  and  that  many  of  these  appli- 
cations have  proceeded  from  a  number 
of  railway  companies  and  large  engi- 
neering firms.  Although  it  is  manifest- 
ly impossible  to  form  a  definite  judg- 
ment of  the  value  of  the  treatment  until 
time  has  proved  whether  it  is  as  effica- 
cious in  the  prevention  of  oxidation  as 
it  is  represented  to  be,  some  scepticism 
may  be  reasonably  expressed  concern- 
ing the  broad  claims  made  in  its  be- 
half, which  appear  to  include  the  pre- 
vention of  dust  on  highways,  in  addi- 
tion to  its  non-oxidizing  qualities.  The 
demonstrations  given  publicly  of  the 
material  do  not  appear  to  have  been 
very  conclusive. 


The  Quality  of  Staybolts. 

On  September  15th  the  members  of 
the  New  York  Railroad  Club  began  the 
series  of  fall  and  winter  meetings.  The 
attendance  was  large,  and  after  dispos- 
ing of  the  regular  routine  business  an 
able  paper  was  read  by  Mr.  John  Liv- 
ingstone on  "The  Quality  and  Utility  of 
Solid,  Flexible  and  Hollow  Siaybolts, 
in  Iron  and  Copper."  Mr.  Livingstone 
spoke  very  forcibly  '"  favor  of  charcoal 
iron  as  the  best  metal  for  use  in  stay- 
bolts.  He  claimed  that,  however 
worked,  coal-smelted  iron  is  not  equal 
to  iron  smelted  and  worked  from  char- 
coal. That  was  the  fuel  of  England  for 
iron  for  high-class  forgings,  until  Great 
Britain  was  deforested.  That  continued 
to  be  the  kind  of  iron  (obtained  from 
Norway  or  Sweden)  for  high-class 
forgings,  making  them  from  Swedish 
scrap,  by  which  an  erroneous  opinion 
became  prevalent  that  iron  made  from 


scrap  was  bettered,  whereas  the  better- 
ment in  those  high-class  forgings  was 
in  the  fact  that  the  Norway  or  Swedish 
scrap  was  all  clean  and  chemically  pure, 
made  from  the  magnetic  ores  of  those 
countries,  smelted  and  worked  with  the 
charcoal  also  made  in  those  countries. 

Norway  and  Swedish  iron  is,  how- 
ever, too  porous,  as  received  in  import- 
ations, for  staybolts.  It  requires  to  be 
worked  and  reworked,  preferably  in 
with  other  charcoal  iron;  its  rework- 
ings  make  it  less  porous,  more  dense 
and  cohesive,  and  more  suitable  tor  stay- 
bolts. 

The  gain  to  the  locomotive  in  re- 
workings  of  coal-smelted  iron  and  the 
greater  gains  to  the  locomotive  in  re- 
workings  of  iron  with  charcoal  for  fuel 
will  be  understood  by  reference  to  tests 
which  took  place  in  Great  Britain  some 
years  ago,  preserved  in  Byrne's  Publi- 
cation. Before  the  forging  implements 
were   perfected   as   now.   and   when   the 


for    fuel.      Tensile    strength    in 

pounds,  per  square  inch 76,584 

Test  12:    Swedish  bar  iron,  as  im- 
ported.    Tensile  strength 60,584 


Steam  Railway  Motor  Cars  for  Austria. 

'1  he  Imperial  Austrian  Railway  ad- 
ministration have  recently  introduced  a 
number  of  motor  cars  of  the  type  known 
as  the  Komarck  system.  The  boiler  is 
of  the  water  tube  pattern.  There  are  two 
cylinders  working  compound  with  diam- 
eters of  9J4  ins.  and  IS'A  'ns.,  with  a 
stroke  of  15^  ins.  The  driving  wheels 
have  a  diameter  of  39^  ins.  The  en- 
gine is  about  150  h.p.,  with  a  speed  of 
20  miles  per  hour.  The  weight  of  the 
car.  empty,  is  about  20  tons.  It  is  di- 
vided into  a  luggage  compartment,  a  sec- 
tion to  seat  8  non-smokers,  and  a  larger 
section  to  scat  30  smokers.  Herr  Gols- 
dorf,  an  eminent  Austrian  engineer,  has 
fitted    (he    engines    with    .'i    new    type    of 


AUSTRIAN     STE.^M     RAILWAY     MOTOR    CAR. 


British  Government  was  troubled  with 
bursting  guns,  as  the  railway  men  are 
now  troubled  with  breaking  staybolts, 
twelve  tests  were  made  to  discover  bet- 
terments obtainable  from  reworkings, 
viz. : 

Tests  I  and  2 :  Were  samples  of 
once  rolled  iron  from  the  pud- 
dled    bars.       Average     tensile 

strength    49,504 

Tests  3  and  4  and  5:  Were  sam- 
ples cut  from  across  the  grain 
of    the    gun.      Average    tensile 

strength    43,390 

Tests  6  and  7  and  S:  Were  sam- 
ples cut  with  the  grain  from  the 
gun.  Average  tensile  strength.  .50624 
Tests  9  and  10:  Were  borings 
from  the  gun,  worked  over  with 
coal  for  fuel.  Average  tensile.  .61,704 
Test  11:  Was  borings  from  the 
gun  worked  over  with  charcoal 


valve  gear,  consisting  of  a  combination 

of  simple  levers  without  the  usual  radial 
link.  

The  Missouri,  Kansas  &  Texas  Railway 
Company  has  just  issued  their  annual 
report  showing  gross  earnings  from 
July  I,  1904,  to  July  I,  1905,  amounting 
to  $20041,095.  an  increase  of  15  per  cent, 
over  the  previous  year's  earnings.  After 
paying  operating  expenses  the  net  re- 
ceipts amount  to  $5-i03-375-  After  pay- 
ing interest  on  bonds  and  rentals  a  sur- 
plus of  $1,267,190  remains.  The  mileage 
now  in  operation  is  3.043  miles.  The  ratio 
of  expenses  to  earnings  approaches  75 
per  cent.    The  prospects  are  excellent. 


The  oldest  lighthouse  now  in  use  is 
believed  to  be  that  at  Corunna,  Spain. 
It  was  erected  in  the  first  century  of  the 
Christian  era.  and  rebuilt  in   1634. 
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Patent  Office  Department. 

It  is  our  aim  in  this  department  of 
Railway  and  Locomotive  Engineering 
to  call  special  attention  to  improve- 
ments that  are  specially  constructed 
with  a  view  for  adaptation  to  locomo- 
tives or  railway  rolling  stock.  Our  de- 
scriptions of  these  patented  devices  are 
necessarily  short,  because  it  is  desirous 
to  present  as  many  of  these  inventions 
from  month  to  month  as  our  space  will 
permit.  It  is  our  purpose  also  to  pre- 
sent some  of  the  illustrations  to  accom- 
pany the  description,  and,  in  brief,  to 
make  this  department  a  reflex  of  the 
best  work  of  the  inventive  minds  of  the 
present  time  in  relation  to  the  impor- 
tant work  to  which  this  publication  is  de- 
voted. 

OIL-CONDUCTOR. 

A  patent  has  been  granted  to  Carl  B. 
VVenner,  Boston,  Mass.,  for  a  device  for 
conducting  oH  to  piston  rods  and  en- 
gine cylinders.  As  shown  in  the  ac- 
companying illustration,  tlie  oil  is  con- 


WENNER'S     OIL    CONDUCTOR. 


ducted  inside  the  piston  packing,  where 
a  hollow  bushing  provided  with  an  an- 
nular channel  in  its  outer  and  inner  per- 
ipheries, the  channels  being  connected 
by  a  series  of  transverse  oil  passages 
and  with  passages  to  the  end  of  the 
bushing,  thereby  supplying  the  oil  to 
the  piston  rod  throughout  its  entire 
periphery,  the  oil  being  also  drawn  into 
and  distributed  throughout  the  cylinder. 
The  device  has  been  thoroughly  tested 
and  approved  of  at  the  shops  of  the 
Boston  &  Albany  Railroad,  at  Boston, 
Mass. 

SCALE  IN   BOILERS. 

Lancelet  W.  Thompson,  Hobart 
Mills,  Gal.,  has  secured  a  patent  for  a"- 
composition  of  matter  removing  scales 
from  steam  boilers.  It  consists  in  quan- 
tities to  the  gallon  of  four  and  one- 
fourth  pounds  of  potatoes,  three  pounds 
of  brown  sugar,  and  one  quart  of  kero- 
sene. It  is  said  to  be  an  excellent  pre- 
ventive  of  the   formation   of  scale. 


LUBRICATOR. 

A  lubricator  having  a  pair  of  pumps 
of  unequal  capacity  having  reciprocat- 
ing plungers,  a  bar  providing  a  rigid 
connection  between  the  plungers  con- 
stantly maintaining  a  supply  of  oil  for 
and  to  the  full  capacity  of  the  pump  of 
lesser  capacity,  has  been  patented  by 
Ivar  A.  Randell,  Chicago,  111.  The  lu- 
bricator insures  a  positive  feed. 

OIL-CUP. 

A  patent  has  been  granted  to  How- 
ard B.  Sherman,  Battle  Creek,  Mich., 
for  an  improved  oil-cup  having  a  cen- 
tral tubular  spindle  projecting  through 
the  top-plate  of  the  cup  and  exteriorally 
threaded,  a  scutcheon  pivoted  around 
the  end  of  the  spindle  and  closing  the 
opening  in  the  top  plate,  a  regulating 
valve  having  its  stem  projecting  above 
the  spindle  with  an  adjusting  head.  A 
locking-finger  engages  the  head  and 
yieldingly  locks  the  stem  and  scutcheon 
together.  The  device  is  simple  and  re- 
liable. 

S.\NDING  DEVICE. 

.\  sanding  device  has  been  invented 
and  patented  by  Charles  Thompson, 
Philadelphia,  Pa.,  comprising  a  reser- 
voir with  valve  seat,  a  pressure  cylinder, 
an  internally  threaded  piston  under 
spring  tension  fitted  to  the  cylinder,  a 
follower  with  valve-stem  and  valve  and 
stop  to  limit  the  movement  of  the  valve. 
Agitator-blades  are  attached  between 
the  stop  and  valve.  The  sand  opening 
is  readily  kept  clear. 

CAR-COUPLING. 

Edwin  C.  Washburn.  Minneapolis. 
Minn.,  has  secured  a  patent  for  a  car- 
coupling  device.  The  claims  embrace  a 
coupler-head,  a  pivoted  knuckle  and  a 
lock-dog,  the  head  having  transversely 
extended  upper  and  lower  buflfer-webs, 
the  knuckle  being  tapered  at  the  pro- 
jecting portion  so  that  the  knuckle  of 
one  coupler  readily  enters  the  bufler- 
webs  of  another  coupler. 


tions  pivotally  mounted  upon  the  frame, 
the  tilting  sections  having  discharge 
openings  at  their  inner  ends,  and  means 
extending  transversely  for  closing  the 
discharge  openings  when  the  tilting  sec- 
tions are  in  normal  position. 

ENGINE-VALVE    MECHANISM. 

Ezra  G.  Moore,  Silsbee,  Tex.,  has  in- 
vented and  patented  a  valve  motion 
suitable  for  locomotives,  the  mechanism 
being  mounted  on  the  driver  axles  with 
a  separate  link  mechanism  connected 
to  each  valve,  the  connection  between 
the  link  and  valve  taking  the  form  of  a 
longitudinally-reciprocating  bar  having 
an  offset  and  motion  -  trarfsmitting 
mechanism  extending  from  the  valve 
and  slidably  connected  to   the  bar. 

JOURNAL-BOX. 

Spencer  Otis,  Chicago,  111.,  has  in- 
vented and  patented  an  improved  jour- 
nal-box, as  shown  in  the  illustration, 
the  chief  feature  of  which  is  a  non-ro- 
tatable  bearing,  and  a  bearing  ring,  hav- 
ing a  smooth  bearing  surface  encircling 


STEAM-BOILER   FURNACE. 

John  J.  Le  Due,  Mankata,  Minn.,  has 
invented  and  patented  a  steam-boiler 
furnace  containing  a  hollow  flame-sheet 
located  within  the  fire  box  and  in  com- 
munication at  opposite  ends  with  the 
water-space  surrounding  the  fire  box. 
Attachments  are  made  to  blow  off  the 
hollow  flame-sheet.  Water  tubes  ex- 
tend between  two  series  of  headers, 
each  header  being  provided  with  an  in- 
let and  an  outlet.  A  steam  and  water- 
tight ball  and  socket  connection  is  made 
between  the  water  tube  and  the  crown- 
sheet.  The  effect  is  to  greatly  increase 
the  heating  surface  in  the  fire  box. 

DUMP-C.\R. 

A  dump-car  has  been  patented  by 
John  S.  Stevenson,  Detroit,  Mich., 
which  comprises  a  supporting  frame 
including  side  sills,  and  of  tilting  sec- 


OTIS'    JOURNAL     BOX. 

the  journal  and  curved  longitudinally  of 
the  journal,  such  ring  permitting  the 
oscillation  of  the  opposite  ends  of  the 
journal  with  relation  to  the  non-rotat- 
able  bearing;  the  movable  ring  being  the 
only  point  of  support  of  the  journal  box, 
gives  a  flexibility  particularly  adaptable 
to  railway  curves. 

HOSE-COUPLING. 

.\  hose-coupling  device  has  been  pat- 
ented by  August  J.  Itrich  and  William 
F.  J.  Lutz,  Chicago,  111.,  the  coupling  of 
one  part  having  a  head  of  increased  di- 
ameter with  an  annular  channel  in  its  en- 
gaging face,  providing  with  a  packmg 
Tn  its  innermost  end  and  a  shell  form- 
ing the  inner  boundary  of  the  channel 
and  having  a  series  of  grooves  in  its 
circumference  with  springs  therein  hav- 
ing inturned  honks,  the  other  end  of 
the  coupling  having  a  flange  adapted  to 
be  engaged  by  the  hooks,  the  effect  be- 
ing to  compress  the  packing.  An  ad- 
justable ring  moves  the  hooks  to  re- 
lease the  flange. 
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General  Correspondence. 


An  Idea  on  Crankpins. 

Editor: 

Enclosed  find  sketch  of  Mr.  McAttee's 
improved  crankpin.  Some  years  ago 
an  idea  prevailed  on  a  number  of  rail- 
roads that  to  do  away  with  the  con- 
stant wear  on  the  crankpin  the  pin 
could  be  case-hardened.  This  was  tried 
and  would  have  worked  very  well,  bul 
the  pins  would  sag  in  the  center  while 
being  hardened  and  come  out  bent. 

When  put  on  the  grinding  machine 
they  were  found  to  run  out  in  the  cen- 
ter. After  the  pin  was  hardened  it  was 
put  on  centers  and  trued  up  by  an  em- 
ery wheel. 

After  being  trued  up  they  were  found 
to  be  soft  on  one  side  and  hard  on  the 
other. 

(The  hard  and  soft  sides  were  ac- 
counted for  by  the  pin  running  out 
and  the  hardening  only  going  in  1-32  of 
an  inch.) 

After  an  unsuccessful  attempt  to  keep 
the  pin  straight  during  the  hardening 
process,  the  process  was  finally  aban- 
doned. Another  bad  feature  of  the  pins 
hardened  in  this  way  was  the  heating  of 
the  brasses. 

I  remember  during  this  period  of 
hardened  pins  I  was  roundhouse  ma- 
chinist at  a  point  where  the  engines  had 
these  hard  pins  in  their  main  wheels. 
When  the  babbitt  would  not  stay  in  the 
brass  we  used  leather  or  soap. 

Our  troubles  ended  when  tliey  pulled 
out  these  pins  and  put  in  steel  ones  not 
hardened.  (These  case-hardened  ones 
were  made  of  iron.)  Now,  Mr.  Mc- 
Attee's crankpin  consists  of  an  ordinary 
crankpin  turned  down  a  little,  as  shown 
by  cut  No.  I  on  the  sketch. 

A  case-hardened  bushing.  No.  2  on 
the  sketch,  and  the  usual  washer  (hard- 
ened), and  nuts  as  before,  as  indicated 
by  No.  3  and  No.  4  on  the  sketch.  Only 
the  washer  here  has  a  dowel-pin  in  it. 

No.  5  represents  the  pin  complete. 
A  few  of  the  benefits  of  this  proposed 
pin,  as  brought  out  by  Mr.  McAttee,  are 
as  follows ." 

The  pins  themselves  all  turned  the 
same  size;  also  all  the  bushings  the 
same  size  (for  a  certain  class  of  en- 
gines). Now,  the  benefit  in  this  is  that 
if  anything  happens  to  a  bushing  on  the 
road,  it  can  be  slipped  off  and  a  substi- 
tute put  on  out  of  the  engineer's  box. 
and  the  train  proceeds.  Now,  at  the 
same  time,  the  pin  does  not  wear  any. 
and  is  always  standard. 

These  bushings  can  be  had  on  stock 
in  the  storeroom  or  in  roundhouses, 
and,  as  I  said  before,  an  extra  one  on 
the  engine. 


The  dowel-pin  fastened  in  the  washer 
slips  into  its  hole,  which  is  one-half  in 
the  pin  and  one-half  in  the  bushing. 

This  construction  of  dowel  is  to  help 
prevent  the  bushing  from  turning 
around  on  the  pin. 

The  bushinf   is   left   1-32   of  an   inch 


and  then  there  only  needs  to  be  one  cut 
taken  out  of  the  brass. 

As  heretofore,  the  bushings  had  to  be 
cast  small  enough  on  the  inside  to  ac- 
commodate small  pins  (pins  that  had 
worn  small),  and  new  ones  as  well. 
This  saves  a  lot  of  brass. 


_2 
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longer  than  the  bodv  of  the  pin,  so  the 
nuts  force  the  washer  to  bind  the  bush- 
ing, so  as  not  to  allow  the  dowel  to  do 
all  the  holding. 

The  thickness  of  the  bushing  and  the 
size  of  the  dowel  depends  on  the  size  of 
the  rod  brass. 

Another  advantage  of  this  pin  is  that 
all  the  pin  bushings  being  of  a  standard 
size,  the  rod  brass  bushings  can  be  cast 
very   near  the  size  of  the   pin   bushing. 


Another,  and  one  of  the  most  impor- 
tant points  of  this  pin,  is  the  fact  of  the 
brass  having  a  bearing  on  part  of  the 
pin  itself  next  to  the  wheel,  and  thus 
taking  part  of  the  strain  off  the  bush- 
ing. 

The  fillet  in  the  pin,  both  outside  of 
the  wheel  as  well  as  inside,  retains  the 
strength  of  same.       John  W.  Percy. 

South  Tacoma,  Wash. 


-14(5 


RAILWAY   AXD    LOCOMOTIVE    ENGINEERING 


October,   1905. 


Improvised    Wheel    Lathe. 
Editor: 

In  reading  the  description  of  new  ma- 
chinery and  shop  equipment  each 
month,  and  their  caoacity  for  turning 
out  work,  it  occurred  to  me  that  per- 
haps it  would  interest  some  of  the  read- 
ers that  are  located  in  well-equipped 
shops,  with  well-appointed  toolrooms  at 
their  command,  to  learn  how  some  of  us 
less  fortunate,  who  have  light  ma- 
chinery, and  little  of  it,  and  heavy  work 
to  do.  have  to  scheme  to  get  out  the 
work  with  the  tools  that  are  at  our  com- 
mand. 

We  had  an  engine  in  for  general  re- 
pairs that  had  driving  tires  56  ins.  in  di- 
ameter which  needed  turning.  The 
larecst   lathe    in    the    shop    had    28   ins. 


Test  the  Gauges. 

Editor: 

In  regard  to  the  Birmingham  South- 
ern Railroad  engines  described  by 
A.  J.  Monfee  in  your  August  issue, 
and  his  claim  that  one  with  130 
lbs.  of  steam  was  stronger  than 
the  engine  with  145  lbs.  pressure,  every- 
thing else  being  alike,  permit  me  to  state 
that  the  engine  with  higher  pressure 
might  have  been  standing  on  a  frog  or 
guard  rail  binding  or  on  a  curve  with 
poor  adhesive  advantages;  or,  supposing 
that  the  engine  did  not  slip,  it  might 
have  been  on  the  dead  center  on  one 
side  just  as  the  hard  pull  was  at  the 
limit.  The  driving  brake  might  have 
been  crowding  against  the  wheels,  which 
is    a    great    drawback    in    starting   heavy 
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swing.  The  enclosed  photograph  gives 
a  view  of  the  method  adopted  while  the 
main  pair  of  tires  were  being  turned. 
It  is  not  necessary  to  describe  the  od- 
eration  further  than  to  state  that  the 
driving  boxes  were  turned  upside  down, 
and  the  axles  rested  in  them,  with  a 
block  of  wood  in  place  of  the  collar, 
with  a  cross  strap  bolted  on  to  keep  the 
wheels  from  rising  up  when  a  cut  was 
being  taken. 

While  we  were  not  able  to  turn  out 
from  four  to  six  pairs  in  ten  hours,  as 
some  modern  tools  are  doing,  they  were 
turned  out  cheaper  than  the  tires  were 
from  an  engine  that  was  in  the  shop 
previous  to  this  one,  that  were  shipped 
to  an  outside  shop.  W.  J.  Shreve, 

Master  Mechanic. 
Minneapolis    &    Rainy    River    Ry.    Co., 

Deer  Rher,  Minn. 


trains.  Again,  the  higher  pressure  en- 
gine might  have  been  forcing  water  into 
the  valves  and  cylinders,  which  very 
greatly  affects  the  tractive  power.  I 
would  also  suggest  having  the  steam 
gauges  of  both  engines  tested. 
Yours   truly, 

E.   B.  Thr.\ll, 
Phttsmouth.  Neb. 


Find  Cause  of  Engine's  Weakness. 

Editor: 

Owing  to  the  interruption  of  long 
holidays,  I  have  only  now  read  your 
August  number,  and  noted  the  case 
mentioned  by  A.  J.  Monfee,  where  an 
apparently  weak  engine  hauled  a  train 
that  an  apparently  more  powerful  en- 
gine failed  to  move.  You  invite  dis- 
cussion of  this  phenomenon.  Well,  my 
opinion  is  that  the  first  move  to  find  out 


the  cause  of  the  difference  is  the  appli- 
cation to  both  engines  of  the  steam  en- 
gine indicator.  When  an  engine  of  a 
given  power  fails  to  come  near  doing 
the  work  done  by  another  of  similar 
proportions  something  is  seriously 
wrong  and  the  steam  engine  indicator 
will  greatly  aid  in  locating  the  cause  of 
inefficiency. 

The  steam  engine  indicator  has  been 
applied  to  many  locomotives,  but  it  has 
nearly  alwavs  been  done  to  show  the 
fine  cards  that  a  highly  efficient  or  pet 
engine  would  produce.  That  is  a  case 
of  using  a  fine  instrument  for  a  wrong 
purpose.  It  ought  to  be  used  princi- 
pally to  find  out  why  bad-working  en- 
.gines  do  not  use  the  steam  properly.  If 
the  steam  reaches  the  pistons  without 
obstruction,  one  engine  of  the  same 
inclies  will  do  as  much  work  as  another 
of  the  same  class.  When  decided  dififer- 
ence  exists  the  cause  is  almost  certain 
to  be  in  the  steam  passages.  A  dis- 
placed core  that  has  left  a  restricted 
passage  in  the  cylinder  steam  passage 
is  a  common  cause  of  trouble;  but  there 
are  others  that  the  indicator  will  help 
to  locate. 

I  once  knew  of  a  mysterious  trouble 
with  a  new  engine  that  failed  to  work 
satisfactorily  and  was  laid  up  as  a  hope- 
less case.  A  bright  machinist  asked 
nermission  to  go  through  the  engine, 
and  he  found  that  a  plate  used  to  center 
the  dry  pipe  had  been  left  on,  and  all 
the  openings  for  steam  passage  were 
two   iA-'m.  holes.         Mike  Whallev. 

.^cranton.  Pa. 


Wearing  of  Cylinders. 

Editor: 

In  reference  to  the  question  being 
discussed  as  to  why  the  top  part  of  a 
cylinder  wears  fastest,  I  have  often 
thought  that  as  piston  and  packing 
rings  by  their  own  weight  would  make 
a  closer  fit  on  all  other  parts  of  the 
cylinder  than  on  the  top,  and  as  pack- 
ing rings  are  sprung  out  of  a  true  circle 
when  they  are  put  in,  this  would  also 
tend  to  leave  an  opening  at  the  top,  and 
steam  would  blow  through  there,  tak- 
ing away  lubrication  at  that  point, 
thereby  causing  the  most  wear. 

Cincinnati,  0.  T.  Donovan. 


Cleaning  Injectors. 
Editor: 

It  may  not  be  new  to  you,  but  it  may 
be  new  to  many  of  your  readers  to  know 
that  there  are  other  methods  of  clean- 
ing injectors  besides  having  them  taken 
apart  and  scraped  and  ground  by  ma- 
chinists with  the  result  that  the  injector 
often  works  very  badly  after  getting  an 
overhauling.  The  water  in  this  locality 
contains  many  impurities  which  in  a 
short  time  affects  the  working  of  tha 
injector,   and   the     method     of     cleaning 
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them  adopted  here  lately  consists  in  hav- 
ing the  barrel  and  other  parts  of  the  in- 
jector placed  in  a  bath  of  spirits  of  salta 
and  then  dropped  in  cold  water  and  the 
parts  become  as  clean  as  new.  About  15 
minutes  is  long  enough  in  the  bath  which 
is  lined  with  sheet  lead  and  fitted  with 
a  cover  to  prevent  the  fumes  of  the 
spirits  from  escaping. 

TlIOS.     MOFl'AT. 

Montgomery,  Ala. 


Grinding  a  Throttle  Valve. 
Editor: 

James  Kennedy  stated  in  your  last 
number  some  things  about  the  balanced 
throttle  valve  that  should  be  taken  with 
a  grain  of  salt.  He  says  that  "En- 
gineers are  the  only  men  who  knovif 
how  to  close  a  throttle  valve."  He 
must  be  one  himself.  I  venture  to  state 
that  the  average  machinist  will  close 
the  throttle  valve  with  as  good  judg- 
ment as  any  man,  and  will  not  bang  the 
seats  out  of  shape,  either.  Mr.  Ken- 
nedy has  never  ground  many  throttle 
valves,  or  he  would  know  by  experience 
that  you  must  put  your  weight  on  the 
valve,  or  it  would  be  a  long  job.  I  have 
ground  in  a  good  many  throttles,  and 
have  seen  many  more  ground.  My  chief 
trouble  has  been,  if  tlie  throttle  leaked, 
that  the  top  disk  of  valve  expanded 
more  than  the  bottom  one,  simply  be- 
cause the  upper  part  of  valve  had  the 
most  metal.  The  best  method  is  to 
grind  in  your  valve  in  the  ordinary  way, 
lifting  your  valve  every  three  or  four 
turns.  After  your  seats  are  finished, 
wipe  off  the  lower  seat  and  oil  it,  put 
emery  on  your  top  seat  and  grind  it  till 
you  can  just  feel  it  rock.  Great  care  is 
necessary,  as  you  may  grind  it  too 
much.  In  coupling  up  see  that  valve  is 
perfectly  free,  pins  going  in  by  hand. 
Take  tissue  paper  and  put  four  small 
strips  under  both  seats,  quartering  them 
apart;  then  close  throttle,  and  if  it  is  a 
good  job,  you  will  find  your  strips  of 
paper  held  firmly  by  the  valve,  and  It 
will  be  tight. 

Mr.  Kennedy  writes  as  if  throttle  fail- 
ures were  a  common  occurrence.  In 
the  shops  that  I  have  worked  in  it  was 
a  rare  thing  to  have  a  leaky  throttle 
after  it  had  been  ground. 

Wm.  Hawlev, 
Chicago  &  Northwestern  Ry.  Co. 

Superior,  Neb. 


Improved  Piston  Fastening  Device. 

Editor: 

The  enclosed  is  a  view  of  an  improved 
piston-rod  fastener,  doing  away  with 
the  kev  and  keyway. 

We  have  had  considerable  trouble 
with  piston-rods  breaking  through  the 
keyway,  especially  in  passenger  service. 
They  invariably  break  in  the  keyway, 
and  this  fastening  was  designed  to  over- 


come this  difficulty.  It  is  applicable  to 
any  kind  of  crosshead  having  an  ex- 
tended boss. 

You  will  notice  in  the  drawings  that 
the  piston-rod  is  turned  down  to  the 
limited  size,  making  a  double  taper,  and 
split  sleeve  is  fitted  to  the  front  taper 
and  just  fills  the  cast-steel  spanner  nut 
screwing  on  the  outside  of  the  boss  of 
the  crosshead.  After  it  has  been 
screwed  up  as  tight  as  possible  it  is 
locked  with  a  keeper  engaging  in  a  slot 
milled  out  on  the  back  end  of  same. 

This    device    absolutely     does    away 
with   pistons   breaking  in   the   keyway. 
C.  T.  McElvaney, 
Master  Mechanic, 
Missouri,    Kansas   &   Texas   Ry.,   Deni- 

son,  Tex, 


occasionally  one  was  found  who,  after 
a  season  of  handling  the  brake,  became 
imbued  with  the  belief  that  he  knew  it 
all.  It  is  not  the  province  of  this  ar- 
ticle to  reflect  upon  any  one  who  has 
a  good  opinion  of  himself,  for  the  writer 
believes  every  one  should  be  proud  of 
his  capabilities  and  be  permitted  to 
modestly  express  them  on  proper  oc- 
casion, but  before  doing  so  should  be 
able  to  make  good  his  assertions  in  a 
convincing  and  practical  way. 

As  a  matter  of  fact,  it  hardly  appears 
quite  the  sensible  thing  for  any  man  to 
assert  that  he  knows  all  about  any  sub- 
ject, for  everyone'^  brain  capacity  has 
its  limit  and  no  one  follows  any  pro- 
fession a  sufficient  length  of  time  to  at- 
tain   that    degree    of    absorption,     even 
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Old-Time   Railroad  Reminiscences. 

BY  S.   J.    KIDDER, 

Editor: 

Tlie  man  who  got  into  the  air  brake 
business  in  the  early  days  of  that  most 
important  adjunct  to  safety  in  train  han- 
dling had  many  experiences,  and  of  all 
kinds  and  character,  that  do  not  so  fre- 
quently fall  to  the  present  participant  in 
that  line  of  work.  In  those  old  days  air 
brakes  on  engines  and  cars  were  a  nov- 
elty, consequently  very  imperfectly  un- 
derstood, and  very  few  men  were  there 
who  had  even  a  fairly  respectable  smat- 
tering of  the  subject,  though  with  the 
not  unusual  perversity  of  human  nature. 


were  he  permitted  to  follow  Methuselah 
in  point  of  years. 

In  the  event  of  so  asserting,  how- 
ever, others  are  only  liable  to  question 
cither  his  common  sense  or  the  quan- 
tity of  gray  matter  deposited  in  his  up- 
per storj',  for  the  man  whom  Dame 
Nature  has  provided  with  a  fairly  mod- 
erate supply  of  that  very  desirable  com- 
modity realizes  his  own  inability,  as  well 
as  that  of  humanity  in  general,  to  ever 
attain  perfection  in  anything. 

The  writer  is  led  to  this  chain  of  rea- 
soning from  an  experience  which  fol- 
lowed not  long  after  he  had  made  his 
advent  into  the  air  brake  business,   the 
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incident  occurring  at  the  time  vvlien 
quick-action  brakes  were  quite  in  their 
infancy.  On  one  of  the  prominent  rail- 
roads leading  out  from  Chicago  some 
trouble  was  being  experienced  with  the 
brakes  on  a  milk  train,  one  car  of  which 
had  a  quick-action  brake  that  frequently 
"dynamited"  when  making  close  stops 
at  short  platforms,  and  surmising  that 
this  was  the  result  of  the  too  liberal  dis- 
charge of  air  through  the  three-way  cock 
when  attempting  to  make  a  service  ap- 
plication, I  started  out  on  a  tour  of  in- 
vestigation. On  the  morning  in  ques- 
tion, in  company  with  the  division  su- 
perintendent, I  toolj  a  train,  intent  on 
going  up  the  line  until  we  found  the 
train  on  which  vas  the  recalcitrant 
brake  and  which  necessitated  a  change 
of  cars  several  miles  out  to  a  branch 
road  on  which  would  be  met  the  one  we 
were  looking  for. 

Arriving  at  the  Junction,  upon  alight- 
ing, we  crossed  the  platform,  and  as  we 
did  so  the  superintendent  remarked  that 
the  engineer,  Dan  Bunting,  of  the  train 
we  were  about  to  take  was  the  oldest  en- 
gineer in  point  of  service  on  the  road, 
and  wouldn't  J  like  to  take  a  ride  with 
him?  To  this  I  readily  assented  and  a 
moment  later  we  reached  the  side  of  his 
engine  where  we  stood  until  the  engineer 
had  reached  the  last  driving  box.  com- 
pleting oiling  round;  then,  as  he  stepped 
onto  the  platform,  I  was  introduced  as 
a  Wcstinghouse  air  brake  man,  who  was 
on  the  road  for  the  purpose  of  imparting 
air  brake  information,  the  Super  con- 
cluding by  saying  I  would  like  to  take 
a  ride  on  the  engine  with  him.  After  giv- 
ing me  a  cordial  greeting,  Mr.  Bunting 
sized  me  up  in  a  quizzical  sort  of  way, 

then  remarked:  "Well,  Mr.  K ,  I  am 

glad  to  know  you  and  have  you  take  a 
ride  with  me,  but  I  want  to  tell  you  right 
here  I  ran  the  very  first  air  brake  en- 
gine that  ever  came  out  of  Chicago  and 
have  been  running  one  ever  since,  and 
I  want  to  tell  you  right  here  you  can't 
teach  me  anything  about  air  brakes." 
Now.  I  wasn't  particularly  surprised 
at  the  first  assertion,  for  I  was  cogni- 
zant of  the  fact  that  on  nearly  every  road 
entering  the  western  metropolis  there 
was  from  two  to  a  larger  number  of 
engineers  who  advanced  the  claim  of  be- 
ing the  original  air  brake  man  in  that 
bailiwick,  but  Dan's  latter  assurances 
somewhat  staggered  me  for  a  'moment, 
and  after  recovering  my  equipoise, 
which  had  been  disrupted  by  his  ve- 
hement manner  of  assertion,  I  replied: 
"Mr.  Bunting,  I  am  pleased,  indeed,  that 
some  good  fortune  led  my  footsteps  ip 
this  direction  this  morning.  Like  your- 
self I  began  handling  air  brakes  at  a 
quite  early  date,  so  continuing  for  the 
dozen  years  or  so  immediately  follow- 
ing, the  entire  period  beinc;  put  in  on  an 
air  brake  engine  and  during  which  time 
besides  handling  the   apparatus   I   made 


such  study  of  its  construction  and  op- 
eration as  I  was  able;  then  for  three 
years  I  was  road  foreman  of  engines, 
which)  among  other  duties,  required  my 
filling  the  position  as  best  I  could  of 
an  air  brake  instructor,  and  since  enter- 
ing the  brake  business  have  made  it  a 
special  study,  but  with  all  my  ejvperi- 
cnce  running  on  an  air  brake  engine, 
as  instructor  to  others  and  hard  study 
with  a  view  of  familiarizing  myself  with 
the  business,  I  realize  there  is  yet  very 
much  of  which  I  am  still  in  ignorance, 
and  I  feel  that  during  the  short  time 
I  will  be  permitted  to  spend  with  you 
from  the  abundance  of  your  superior  air 
brake  knowledge  I  will  be  able  to  learn 
what  would  otherwise  have  taken  me 
years  to  obtain  in  the  general  course  of 
gathering  it."  A  self-satisfied  smile  over- 
spread Mr.  Bunting's  countenance  as  I 
began  talking,  but  which  soon  changed 
to  a  more  thoughtful  mood,  and  finally, 
as  I  finished,  he  wore  a  look  of  troubled 
perplexity. 

Immediately  following  he  looked  at  his 
watch,  remarked  it  was  about  leaving 
time,  and  as  he  stepped  through  the 
gangway  into  the  cab  I  followed,  and 
shortly  after  was  comfortably  ensconced 
on  the  fireman's  seat  box.  The  train 
was  of  the  regulation  branch-run  inter- 
mixture, composed  of  a  16x24  in.  en- 
gine, baggage  car,  smoker  and  day 
coach,  the  former  provided  with  a  six- 
inch  pump,  small  main  reservoir  and 
three-way  cock,  all  of  the  brakes  from 
pilot  to  rear  hose  being  of  the  plain 
automatic  variety.  The  conductor,  a 
stocky  individual,  whose  good  nature 
was  apparent,  judging  from  both  his 
pleasant  face  and  manners,  soon  came 
up  with  running  orders,  exclaimed  all 
right,  go  ahead,  but  with  the  admonition 
to  wait  until  he  got  aboard,  and  as  he 
mounted  the  smoker  platform  the  fire- 
man conveyed  the  signal,  and  we  were 
off  across  the  rolling  prairie  of  Illinois. 
The  time  between  stops  was  not  fast, 
perhaps  thirty-five  miles  per  hour,  and 
we  leisurely  loafed  along  and  had  cover- 
ed perhaps  a  half  dozen  miles  when  a 
station  loomed  up  in  the  distance. 

Dan  shut  of?,  sounded  the  station 
whistle,  let  the  train  drift  for  a  time, 
then,  reaching  for  the  three-way  cock 
handle,  gave  it  a  full  sweep,  quickly 
emptying  the  train  pipe.  Immediately 
the  brakes  took  hold  with  a  firm  grip, 
the  train  as  suddenly  responded  to  the 
violent  retarding  efTort.  and  very  qnickly 
the  brake  valve  handle  was  moved  to 
release  position.  A  second  time  the 
handle  went  to  the  "corner"  in  emer- 
gency position  only  to  be  followed  by 
another  release  of  the  brakes.  By  this 
time  the  engine  was  passing  the  station 
and  once  more  the  three-way  cock  han- 
dle reached  the  end  of  its  application 
traverse  and  as  Dan  saw  that  we  were 
going  by  the  platform  he  reversed,  stop- 


ping at  the  proper  place,  but  as  the 
train  came  to  a  standstill  the  engine, 
whose  driving  wheels  picked  up  and 
slipped  shortly  before  stopping,  caught 
the  sand  just  as  the  stop  was  made, 
and  gave  a  tremendous  jolt  against  the 
baggage  car  and  which  was  augmented 
by  the  several  inches  of  link  and  pin 
slack  behind  the  tender. 

"There,"  said  Dan  turning  to  me, 
"you  can  see  how  they  keep  up  the 
brakes  on  this  dod  blasted  train." 
"Why,"  said  I,  "it  was  my  impression 
that  the  car  brakes  were  in  firfe  condi- 
tion to  judge  from  the  way  they  re- 
sponded when  you  applied  them."  This 
apparent  reflection  on  Dan's  idea  of 
good  brakes  nettled  him  not  a  little,  and 
in  a  voice  anything  but  modulated  he  ex- 
claimed, "Perhaps  you  think  you  can 
handle  these  brakes  tetter  than  I  can?" 
"Well,"  said  I,  "while  considerably  out 
of  practice  and  do  not  know  the  road,  I 
can  do  a  whole  lot  better  than  you  did." 
Jumping  from  his  seat  box  he  reached 
across  the  cab,  caught  me  by  the 
shoulder,  pulled  me  over  to  his  side  of 
the  engine  and  shouted,  "Try  ft,"  and  as 
I  mounted  over  the  reverse  lever  quad- 
rant he  took  my  place  on  the  opposite 
side.  Looking  back,  the  signal  was  given 
to  go  and  we  pulled  out  for  the  next 
stopping  place,  where  I  was  to  show 
Dan,  if  possible,  some  improvement  over 
his  method  of  making  service  stops. 

In  reply  to  my  query  he  gave  me  the 
distance  to  the  stopping  point  ahead,  lay 
of  the  land,  time,  etc.,  and  ended  by 
saying  we  would  round  a  long,  easy, 
level  curve  in  approaching  the  station, 
and  that  I  could  plainly  see  where  I 
was  going.  We  soon  reached  the 
whistling  post  where  I  shut  oflf  and 
whistled  and,  when  at  what  appeared  to 
me  the  proper  point,  a  five-pound  train 
line  reduction  was  made,  to  which  the 
brakes  responded  satisfactorily.  Another 
reduction  of  a  few  pounds  followed,  the 
train  drew  up  at  the  station  platform, 
and,  with  a  movement  of  the  three-way 
cock  handle  to  release  just  at  the  proper 
moment,  a  perfect  stop  was  made.  At 
this  time  I  was  congratulating  myself 
on  making  a  stop  so  much  more  perfect 
than  I  had  anticipated,  considering  my 
lack  of  knowledge  of  ihe  road  and  other 
things  so  essential  to  good  braking, 
when  I  was  startled  from  my  reverie  by 
Dan  who.  leaning  well  across  the  cab, 
and  who  had  been  intently  watching  the 
air  gauge  while  the  stop  was  being 
made,  ejaculated:  "Well,  I  will  be  eter- 
nally smashed!  Will  a  little  air  stop  a 
train  like  that?"  And  to  which  I  re- 
plied. "You  saw  what  it  did  do." 

Dan  had  just  began  to  make  another 
exclamation  when  the  conductor  walked 
up  to  the  gangway,  discovered  his  regu- 
lar engineer  sitting  on  the  fireman's 
box.  threw  up  his  hand?,  and,  with  a 
preliminary  remark  that  would  not  look 
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well  in  print,  said  with  emphasis:  "Dan, 
you  can't  fool  me;  I  knew  you  never 
made   that   stop." 

As  the  conductor  turned  about  to 
walk  away,  Dan  resumed  the  conversa- 
tion by  remarking:  "Let's  see  you  do 
that   again." 

"No,"  I  replied,  "I  have  filled  my  part 
of  the  contract;  now  let's  see  you  ex- 
periment a  little  on  my  lines."  I  did  not 
leave  him  for  an  hour  or  more  later, 
and  cluring  that  time  his  braking  showed 
decided  signs  of  improvement,  but  some- 
how he  failed  to  grasp  the  proper  meth- 
od of  releasing  when  coming  to  a  stop 
to  an  extent  that  the  conductor  could  not 
recognize  when  Dan  was  at  the  air  brake 
helm.  During  that  hour,  too,  I  found 
there  were  a  great  many  things  about 
air  brakes  Dan  did  not  know,  but,  be  it 
said  to  his  credit,  he  became  an  earnest 
pupil,  and  many  a  pleasant  and  profitable 
hour  I  spent  with  him  in  years  after 
and  up  to  his  retirement  from  service 
on  a  comfortable  pension  from  the  rail- 
road company  he  had  faithfully  served 
for  a  very  long  term  of  years. 


Annual  Report  of  the  American  Loco- 
motive Company. 

The  fourth  annual  report  of  the 
American  Locomotive  Company,  cover- 
ing the  period  from  July  i,  1904,  to  July 
I,  1905,  shows  .gross  earnings  amount- 
ing to  $24,i,so,20i,  with  expenses 
amounting  to  $19,796,533-  During  the 
year  a  permanent  investment  of  $i.S8,^,- 
557  was  made  in  the  purchase  of  the 
locomotive  works  at  Montreal.  The 
usual  7  per  cent,  has  been  divided 
among  the  shareholders  of  the  com- 
pany's preferred  stock,  and  after  all  de- 
ductions from  net  earnings  a  surplus 
remains   of  $607,924. 

In  the  year  ending  there  were  other 
additions  to  the  property  amounting  to 
$466,952  and  betterments  costing  $131,- 
251,  all  of  which  have  been  charged 
against  the  "extraordinary  improve- 
ment and  betterment  fund"  of  $1,000,000 
created  June  30.  1904.  The  preferred 
stock  of  the  company,  and  on  which  7 
per  cent,  is  guaranteed,  amoimts  to 
$25,000,000.  The  common  stock  amounts 
to  the  same  sum.  Ten  separate  loco- 
motive works  are  now  owned  and  con- 
trolled by  the  company.  These  em- 
brace the  works  at  Schenectady,  N.  Y., 
Dunkirk,  N.  Y.,  Allegheny,  Pa,,  Rich- 
mond, Va.,  the  Rogers  works  and 
Cooke  works  at  Paterson,  N.  J..  Provi- 
dence, R.  I.,  S'cranton,  Pa.,  Manchester, 
N.  H.,  and  Montreal,  Canada. 


The  Helping  Hand. 

It  is  very  gratifying  to  observe  the 
monthlj'  reports  of  the  Employees'  Re- 
lief Fund  for  the  Pennsylvania  Railroad 
lines  east  of  Pittsburgh  and  Erie,  and 
mark  how   well   the  method  of  mutual 


protection  and  benefit  is  carried  into 
effect  by  the  wise  forethought  of  the 
workmen  who,  out  of  their  necessities, 
save  something  for  the  dark  days  of  ad- 
versity that  come  sooner  or  later  to 
many. 

From  the  last  report,  just  published, 
it  appears  that  the  payments  of  benefits 
to  the  members  and  the  families  of  de- 
ceased members  amounted  to  over  $117,- 
000,  of  which  $51,116  was  on  account  of 
disablement  by  sickness  and  accident. 
The  payments  thus  far  amount  to  near- 
ly $14,000,000,  of  which  $5,669,187  was  on 
account  of  death  of  members,  and  the 
balance  on  account  of  disablement. 


the  receipts  for  the  previous  twelve- 
month. The  expenses  are  nearly  $45,- 
000.000.  

Three  of  the  new  roundhouses  of  the 
I'>ie  Railroad  are  to  be  equipped  by  the 
B.  F.  Sturtevant  Co..  of  Boston,  with 
complete  heating  systems,  particularly 
applied  for  thawing  engines  during  win- 
ter. These  include  the  roundhouses  at 
Marion  and  Kent,  in  Ohio,  and  also  at 
Hammond,  Ind. 


The     Time     Record    for    Locomotive 
Building. 

The  fastest  time  in  which  a  locomo- 
tive has  been  completed  is  eight  days. 
The  test  was  made  at  Baldwin's,  at 
Philadelphia,  some  years  ago.  and  a  like 


The  C.  W.  Hunt  Company  have  just 
issued  a  book  of  forty-eight  pages,  deal- 
ing with  Manila  rope  and  especially  re- 
lating to  its  use  for  the  transmission 
of  power  and  hoisting.  It  should  be  in 
the  hands  of  all  who  are  interested  in 
these  subjects. 


When  a  Man's  Poor. 
A    man    is    poor    when    he    has    lost 
the  confidence  of  friends,  when   people 


TEN-WHEELED     LOCOMOTIVE     U-<FD  OVER     THE     ST,    GOTHARD     R.    R.     OF     SWIT- 
ZERLAND    FOR     PASSENGER     SERVICE, 


test  has  not  been  made  since.  The 
Cornwall  &  Lebanon  Railroad  placed 
an  order  for  a  locomotive  which  it 
wanted  for  immediate  service.  The  en- 
gine was  made  from  plans  especially 
prepared  for  it,  and  was  in  no  way  made 
up  from  stock  parts.  It  was  at  work 
ten  days  after  the  order  was  delivered. 


The  Times  of  hidia  is  jubilant  over  the 
introduction  of  parlor  and  sleeping  cars 
on  the  Great  Indian  Peninsula  Railway, 
running  between  Bombay  and  Poona. 
The  distance  is  iig  miles  and  the  time 
occupied  between  the  two  terminals  is 
3  hours  and  45  minutes. 


who  are  nearest  to  him  do  not  believe 
him,  when  his  character  is  honey- 
combed by  deceit,  punctured  by  dis- 
honesty, says  the  Centre  .Campion.  He 
is  poor  when  he  makes  money  at  the 
expense  of  his  character,  when  prin- 
ciple does  not  stand  out  clear,  su- 
preme in  his  ideas.  When  this  is  cloud- 
ed he  is  in  danger  of  the  worst  kind 
of  poverty.  To  be  in  the  poor-house 
is  not  necessarily  to  be  poor.  If 
your  character  stands  four-square  to 
the  world,  if  you  have  never  bent  the 
knee  of  principle  to  avarice,  you  are 
not  poor. 


The  annual  report  of  the  Baltimore  & 
Ohio  Railroad  Company  has  just  been 
issued,  showing  gross  receipts  from 
July  I.  1904.  to  July  I.  1905.  to  be  $67.- 
500.000,  an  increase  of  4  per  cent,  over 


Vast  improvements  are  in  progress 
along  the  route  of  the  Erie,  including  an 
important. cut-ofT  between  Middletowh 
and  Port  Jer\-is.  a  doubling  of  the  track 
east  of  Jamestown,  and  a  shortening  of 
the  track  near  Portage. 
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Busy  Railroads. 

The  prosperity  that  has  settled  like  a 
benediction  on  this  broad  land  of  ours 
speaks  more  eloquently  perhaps  through 
the  reports  of  the  railroad  companies 
than  through  any  other  vehicle  of  in- 
dustrial activity.  The  reports  have  all 
one  glad  story  to  tell.  It  is  of  extraor- 
dinary freight  movement  and  passenger 
traffic,  with  the  result  of  greatly  in- 
creased earnings  and  higher  dividends; 
in  brief,  an  era  of  prosperity. 

It  is  pleasant  to  realize  that  in  this 
national  song  of  joy  there  are  no  dis- 
cordant notes.  Under  this  serene  can- 
opy of  peace  and  plenty  there  are  no 
clouds  to  mar  the  prospect  of  the  na- 
tion's well-being.  There  are  no  serious 
labor  disturbances,  no  foreign  intrigues 
or  malice  domestic  to  add  notes  of  dis- 
cord to  the  jubilant  joy  of  labor  well 
employed  and  well  requited.  There  is 
nothing  to  disturb  the  national  gladness 
in  the  enjoyment  of  the  present  or  dim, 
the  rosy  vision  of  the  future. 

The  railways  are  the  arteries  of  the 
nation.  Like  the  pulse-beats  of 
the  nation's  heart,  they  tell  the  true 
story  of  the  nation's  welfare,  and  when 
they  are  full  and  strong  the  nation  is 
prosperous  and  the  people  contented. 


A  Locomotive  Anniversary. 

It   was  a  happy  thought  on  the   part 
of  the.  Baltimore  &  Ohio  Railroad  Com- 
pany to  mark  the  seventy-fifth  anniver- 
sary of  its  early  experiments  in  the  first 
use  of  steam  for  the  moving  of  passen- 
ger traffic  in  America.      It  was  a  mo- 
mentous  epoch    in   the   world's   history 
that  witnessed  the  development  of  the 
steam   engine   into   a  vehicle   of   trans- 
portation, and  while  it  must  be  admit- 
ted that  George  Stephenson  had  already 
done  a  great  deal  to  introduce  the  use 
of   the    locomotive    among   the    British 
people,   it  must  also   be   admitted  that 
Peter    Cooper    did    much    to    bring    its 
utility   to  the   notice   of  the   people   of 
.\mcrica.      Neither    of    these    eminent 
men  and  great  public  benefactors  was 
an  inventor  in  the  sense  of  creating  or 
developing  a  new  world  power.    James 
Watt's   marvelous   engine   was   already 
perfected.      But   in  the  wide   realm   of 
adaptability,  in  the  readiness  to  seize  on 
what  was  already  invented  and  promi- 
nently place  the  new  uses  to  which  it 
might  be   put  before  the   slow-moving 
force   of  public   opinion,  both   of  these 
notable  men,  by  the  force  of  their  indi- 
viduality,   achieved    marked    triumphs 
which  it  is  proper  to  fittingly  commem- 
orate. 

Without   the    use   of   the    locomotive 
one  can  hardly  imagine  what  America 
might    be    to-day.       From    its    use    the 
whole  modern  system  of  transportation 
has  come.     It  has  been  the  most  potent 
factor  in  the  stupendous  revolution  that 
has  taken  place   in  the  world  of  com- 
merce, and  in  all  the  relations  of  indus- 
trial life.     It  has  opened  up  to  civiliza- 
tion the   trackless   wildernesses   of   the 
West.     Communities  which  under  other 
conditions  would  have  rem.ained  in  com- 
parative isolation  are  brought  into  con- 
stant and  close  relationship  with  each 
other;  in  brief,  the  locomotive  has  made 
possible  the  perfection  of  transportation 
methods  and  opened   the  way   for   the 
fuller  development  of  human  activities. 
If  we  would  appreciate  fully  the  trans- 
formation  that   has   been   wrought,   we 
might   contrast   the   appearance   of   the 
one   or   two   little   locomotives   built   in 
America  seventy-five  years  ago,  weigh- 
ing   about    four    tons,    and    drawing    a 
small   carriage  with   a   half-dozen   pas- 
sengers and  a  few  parcels  of  merchan- 
dise over  a  few  miles  of  road,  with  the 
45,000  locomotives  of  to-day,  traversing 
over  210,000  miles  of  railways,  carrying 
720,000.000  nassengers   annually,  not  to 
speak  of  the  countless  billions  of  tons 
of   merchandise   that   are    moved    from 
State   to   State;    and  yet  these   figures 
convey  but  a  dim  impression  of  the  so- 
cial revolution  that  has  been  wrought, 
of  the   increase   of   comfort,   the   inter- 
change of  commodities,  the  general  up- 
lifting of  humanity  to  a  higher  plane  of 
life   than  could  have  been  possible  but 


lor  the  inception   and  promulgation  of 
the  use  of  the  modern  locomotive. 


A  Conflict  of  Forces. 
The   opening  years  of  the  twentieth 
century  sec  a  commercial  war  of  great 
magnitude    being    waged    between    the 
forces  of  steam,  gas,  electricity  and  oil 
for  supremacy  as  a  motive  power,  and 
the  end  of  which  no  man  knows.    The 
merits   of  the   reciprocating  steam   en- 
gine, the  steam  turbine,  and  the  gas  en- 
gine are  being  tested  with  varying  re- 
sults.     Steam  as  a  tractive  force  is  be- 
ing assailed  by  electricity,  and  now  elec- 
tricity is  being  assailed  by  gas  and  oil, 
which  also  direct  their  powers  against 
steam.      In    spite   of   the    great   efforts 
made   by   these   colossal   forces   to   de- 
throne the  steam  engine,  it  need  not  be 
imagined  that  there  is  any  probability 
that   the   steam    engine   will   become   a 
dead   factor   as   a   transportation   force. 
Indeed,  the  potentialities  of  steam  are 
not  yet  fully  known.    As  far  as  the  gas 
engine  is  concerned,  it  has  been  clearly 
demonstrated  that  the  best  work  of  the 
gas  engine  has  been  rivaled  by  that  of 
the  steam  engine. 

In    regard    to    electricity,    it    already 
seems  as  if  the  drift  of  competent  opin- 
ion is  that  it  has  seen  its  best  days  in 
the  matter  of  lighting,  and  that  its  best 
work  in  the  future  will  be  in  the  rapidly 
expanding   field   of  power   distribution. 
Perhaps   its   most   successful   rival   has 
been  found  in  the  recent  remarkable  de- 
velopment in  the  success  of  the  petro- 
leum-driven car,  not  only  as  a  formid- 
able rival  to  the  electrically  driven  car, 
but  as  raising  the  question  that  if  petro- 
leum can  propel  a  car  at  such  a  high 
speed  on  a  common  highway,  how  much 
better  can  it  drive  it  on  rails?      The  in- 
dications  at   present   point   to   the    fact 
that,  while  the  cost  of  the  rolling  stock 
is  increased  by  the  use  of  oil  as  a  motive 
power,  the   running   cost   per   mile,   as 
compared    with     electricity,    has    been 
greatly    reduced.       It    is    being   further 
definiteli'  established  that,  as  far  as  cap- 
ital outlay  is  concerned,  electricity  could 
not    successfully    compete    with    petro- 
leum,  and   that,   as   already   stated,  the 
running  expenses  w^ould  be  considerably 
less  by  the  use  of  the  latter.    Other  oils 
besides  petroleum  are  being  successfully 
used  for  car  traction;    and  it  is  obvious 
that   if  the  use  of  oil   is   eventually  to 
supplant  electricity,  the  greatest  losers 
will  be  the  municipalities  and  other  cor- 
porations   whose    expensive     electrical 
plants  will  be  doomed  to  an  early  de- 
itruction. 

The  use  of  oil  as  fuel  in  steam  loco- 
motives has  shown  by  recent  experi- 
ments on  the  Santa  Fe  and  Southern 
Pacific  Railroad  that  the  mechanism 
necessary  to  be  attached  to  a  coal-burn- 
ing locomotive  so  that  oil  might  be  used 
as  fuel  involves  a  small  outlay  and  that 
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llu'  iTMill'.  .ii-f  ■'!"  ihc  in">l  ^.-ilisl'ai'li  iry 
kinil;  llu'  cnnliiiiu'd  Micci-ss  nl'  llic  oil- 
biirnuiK  locomotive  depending,  of 
cmirse,  on  the  supply  of  oil,  which  in 
Soiitliern  California  and  uUur  parts  of 
the  Sonthwest  is  said  to  be  illimitable. 
It  is  certainly  an  important  double  ad- 
vantage which  favors  the  continued  use 
of  the  steam  locomotive  on  railways 
when  in  ihe  c  i.il -producing  regions 
means  li.nc  been  found  to  use  the 
small'sl  Uinil  of  coal  dust,  hitherto  con- 
sidereil  enlirely  useless,  while  in  those 
portiin>  of  iiur  eiiuiilry  renmte  from 
the  ctial  I'lelds  petroleum  is  found  in 
such  (|uantities  as  render  its  use  at  a 
cost  even  less  than  that  df  the  culni- 
buriiing  locomotive. 


The  Growth  of  the  Locomotive. 

To  a  railroad  observer,  the  mi  idem  !o- 
eomolive  presents  a  growth  in  the  past 
few  years  over  the  older  form  that  makes 
it  of  great  in.erest  when  investigated 
from  its  several  approaches.  It  is  very 
easy  for  the  layman  even  lo  notice  this 
growth  in  the  larger  outlines  of  the  ma- 
chines of  to-day,  when  compared  with 
those  smaller  of  early  years,  and  here 
Ilie  comparisons  would  end  for  the  lay- 
man; l)ut  to  the  railroad  man,  there  ap- 
pears many  broad  opportunities  for 
comparison. 

The  huge  "battleship"  of  to-day,  with 
its  cars  of  three-fold  increased  capacity 
and  train  of  four-fold  increase  in  length, 
tell  a  tale  of  enormous  advantage  from 
the  traffic  point  of  view ;  and  it  is  per- 
haps the  strongest  comparison,  as  it  ap- 
peals to  the  operative  management  and 
to  the  pocUet-book  of  the  stockholder. 

The  engineering  department  observes 
most  forcibly  the  increase  in  the  strength 
of  bridges,  the  solidity  of  the  rock-bal- 
lasted road  bed,  and  the  greater  weight 
of  rails.  The  locomotive  engineer  finds 
the  handling  of  the  heavy  modern  trains 
a  much  more  delicate  problem  than  he 
did  a  shorter  train  of  a  few  years  ago. 
The  fireman,  instead  of  feeding  a  single 
shovel  of  coal  at  a  firing,  as  was  his  cus- 
tom with  the  smaller  fire  box,  finds  'a 
much  heavier  task  of  keeping  the  grates 
of  a  larger  fire  box  supplied  with  coal. 
Indeed,  so  great  has  the  task  become,  that 
only  a  man  of  exceedingly  robust  and 
rugged  physique  can  stand  the  severe 
manual  strain,  and  the  general  introduc- 
tion of  the  automatic  stoker  seems  to  be 
only  a  short  way  off.  Already  experi- 
mental mechanism  is  now  in  trial  serv- 
ice and  promises  to  reach  a  degree  of 
perfection  to  permit  of  an  early  install- 
ment  of   mechanical   firing. 

It  has  been  a  matter  of  history  that 
.American  railroads  have  not  reached 
their  final  location  until  after  one  or 
more  rebuildings  and  relocations.  Grades 
have  been  reduced,  curves  eliminated, 
until,  as  a   railroad   man  recently  termed 


II,  "  I  lir  niundhouse  is  made  to  pull  the 
contents  of  a  railroad  yard  and  the  cn- 
gineman    requires   a   telescope   to   see   the 

c.'ibnfise." 

Sentiment  That  Promotes  Efficiency. 

"We  must  get  the  maxinuim  possible 
hauling  capacity  out  of  each  pound  of 
locomotive  and  each  pound  of  fuel."  de- 
clared a  president  of  the  .\mcrican  Rail- 
way .Master  Mechanics*  .Association  in 
liis  inaugural  acldress.  and  it  was  ex- 
pressing in  succinct  form  the  sentiments 
constant. y  finding  expression  in  that  as- 
^ociation  since  it  was  formed  thirty-nine 
years  ago.  We  know  of  no  organization 
that  has  labored  so  zealously  and  per- 
sistently for  the. high  ideals  of  its  origin 
than  the  .Master  Mechanics'  Association, 
and  its  e,\aniplc  has  stimulated  others  to 
labiir  in  season  and  out  of  season  to 
make  every  dollar  spent  by  railroad 
conqianies  bring  back  profitable  returns. 
The  prevailing  sentiment  in  favor  of 
high  efficiency  has  been  of  great  benefit 
to  railroad  companies  and  the  associa- 
tion that  has  done  so  much  to  nourish 
and  cultivate  the  sentiment  has  often  re- 
ceived scant  justice  from  its  benefic- 
iaries.   

Pciiiile  who  are  constantly  agitating 
for  the  introduction  of  the  metric  sys- 
tem to  promote  uniformity  in  weights 
and  measures  might  profitably  devote 
their  energies  to  reforming  some  of  the 
glaring  inconsistencies  to  be  found  in 
different  States.  In  Pennsylvania,  for 
instance,  a  bushel  of  coal  weighs  76 
pounds,  while  in  Indiana  it  is  70  pounds. 
In  several  States  the  bushel  of  coal 
weighs  80  pounds  and  there  is  :iot  uni- 
formity even  with  that.  A  bushel  of 
coke  varies  in  the  different  States  from 
,^3  to  50  pounds. 


Revival    of    Compound    Sentiment    in 
Great   Britain. 

When  compound  locomotives  first  be- 
came fashionable  in  France  and  other 
continental  countries,  some  of  the  Brit- 
ish railway  companies  adopted  that  type 
of  engine  to  some  extent,  the  London 
&  North  Western  being  an  exception 
by  building  little  else  for  several  years. 
\'ery  little  experience  with  compounds 
was  enough  for  most  of  the  companies, 
and  in  1904  not  a  single  compound  was 
built  for  any  railway  company  except 
the  London  &  North  Western.  Now 
there  seems  to  be  a  revival  of  the  senti- 
ment in  favor  of  compounds.  We  un- 
derstand that  five  or  six  of  the  larger 
railways  are  having  compounds  built  at 
the  present  time. 

Three-cylinder  compounds  are  being 
built  by  the  Midland  Company  at  Derby, 
the  intention  being  to  use  them  for  haul- 
ing the  Scottish  expresses  between  St. 
Pancras  and  Carlisle,  and  the  Great  Cen- 


tral arc  constructing  an  ininiense  thn  • 
cylinder  "Atlantic"  compound. 

A  four-cylinder  compound  has  been 
coinjjletcd  l)y  tlie  Great  Northern  Kail- 
way,  and  another  has  been  delivered  n> 
them  by  the  Vulcan  Foundry,  Lanca- 
shire. 

The  North-Eastcrn  Company,  who  al- 
ready possess  the  heaviest  and  most 
powerful  engines  in  opcratitm  on  Britisli 
lines,  are  having  two  four-cylinder  com- 
pounds built,  which  will  be  the  heaviest 
ever  run  over  British  rails. 

I-'rench  inakcrs  have  supplied  the 
Great  Western  with  the  two  compoiuKK 
svhich  they  are  about  to  try  on  their 
system.  They  arc  of  Ihc  Ue  Glchii 
type  not  unlike  that  imported  by  the 
Peimsylvania  Railroad  Company  la^t 
year. 

.\  good  thing  about  most  of  the  Brit- 
ish railway  companies  is  that  they  do 
not  follow  a  new  departure  in  motive 
power  design  blindly  and  keep  shouting 
in  its  favor  because  it  is  different  from 
old  forms.  The  record  of  fuel  usc;l  is 
kept  so  accurately  that  the  exact  merits 
of  every  class  of  engine  is  soon  known. 
We  believe  that  the  reports  on  the  per- 
formance of  their  compound  locomo- 
tives which  will  be  made  public  by  Brit- 
ish railway  men  a  year  hence  will  be 
worth  reading. 


Safety  Appliances  on  Cars. 
Considerable  interest  is  being  shown 
in  the  additional  car  orders  to  be  placed 
by  the  various  railroads  late  in  the  sea- 
son. While  the  principal  reason  for 
this  is  the  greater  demand  for  cars,  it 
is  also  said  that  the  railroads  are  anx- 
ious to  be  able  to  make  a  good  report 
to  the  Interstate  Commerce  Commission 
legarding  the  number  of  cars  ecpiipped 
with  air  brakes  and  other  modern  safety 
appliances.  The  commission  has  askcJ 
that  each  road  shall  report  the  number 
of  cars  equipped  with  air  brakes  duri:'."? 
the  past  six  months,  and  on  October  i 
will  demand  that  60  per  cent,  of  th'.- 
cars  of  each  train  shall  have  the  air- 
brakes connected.  Another  object  ik' 
the  railway  companies  is  to  do  away 
with  the  light-weight  cars  and  establ-s'i 
in  their  stead  the  more  up-to-date  steel 
car  equipment.  It  is  understood  that 
the  Pennsylvania  system,  which  prob- 
ably operates  more  cars  equipped  wit'i 
air  brakes  than  any  other  road,  will  in- 
sist that  the  cars  of  foreign  roads  d:r- 
livered  to  them  for  transport  shall  have 
the  air  brakes  and  other  safety  appli- 
ances. Within  the  past  few  years  t'le 
work  of  equipping  freight  cars  w-ith  the 
different  devices  has  progressed  won- 
derfully, and  it  is  estimated  that  in  a 
comparatively  short  time  all  the  freight 
equipment  of  the  country  will  have 
these  devices. 
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The  Unsatisfactory  Big  Locomotive. 

There  is  no  sign  that  the  building  of 
huge  locomotives  is  on  the  wane,  but 
it  is  a  little  difficult  to  understand  what 
influences  urge  into  use  so  many  en- 
gines that  are  nearly  as  large  as  can  be 
used,  for  in  railroad  circles  one  seldom 
hears  a  word  said  in  favor  of  the  mam- 
moth engines,  and  many  people  are 
ready  to  speak  plainly  against  them. 
The  recurring  criticism  is  that  the  en- 
gines fall  far  short  in  efficiency  of  the 
smaller  engines  that  have  preceded 
them.  In  this  connection  the  designers 
and  builders  frequently  come  in  for  un- 
complimentary comment,  the  question 
constantly  being  repeated,  why  are  the 
heavy  engines  not  made  as  good  for 
their  inches  as  the  small  engines  were? 
The  large  engine  ought  to  use  steam 
more  economically  than  a  small  one  in 
proportion  to  its  size,  but  the  conditions 
of  train  service  and  car  hauling  often 
prevent  its  merits  from  being  displayed 
to  the  best  advantage. 

Let  us  compare  a  common  locomotive 
of  thirty  years  ago  with  one  of  the  mod- 
ern powerful  types.  In  the  early  sev- 
enties a  common  and  favorite  form  of 
locomotive  had  cylinders  16x24  inches, 
driving  wheels  6a  inches  diameter  and 
a  boiler  providing  1,000  square  feet  of 
heating  surface,  15  square  feet  of  grate 
area,  the  steam  pressure  being  130 
pounds  gauge  pressure.  The  tractive 
power,  which  is  the  essential  considera- 
tion since  it  hauls  the  trains,  would  be 
about  8,000  pounds.  Total  weight  about 
60,000  pounds,  28,000  pounds  being  on 
the  drivers. 

Among  the  powerful  locomotives 
built  during  the  last  few  years,  it  is 
easy  to  find  one  with  four  time  the  trac- 
tive power  of  ancient  engines  just  de- 
scribed. An  engine  of  this  capacity  will 
have  cylinders  22x28  inches,  driving 
wheels  66  inches  diameter,  a  boiler  70 
inches  diameter,  carrying  steam  at  220 
pounds  guage  pressure;  heating  surface 
about  4,000  square  feet  and  other  di- 
mensions suitable  for  the  great  power 
developed. 

To  make  a  fair  comparison  of  the 
large  engine  with  the  small  one,  we 
must  find  out  how  the  expenses  of  the 
large  engine  compares  with  the  ex- 
penses of  four  small  ones  required  to 
haul  the  load  hauled  by  the  huge  en- 
gine. Apart  from  the  e.xtra  expense  of 
■wages  for  handling  the  four  small  en- 
gines, it  will  be  found  that  the  single 
powerful  unit  uses  considerably  less 
coal  and  a  smaller  quantity  of  lubri- 
cants. The  difference  in  wages  is  the 
most  important  saving  in  the  employ- 
ment of  heavy  motive  power,  but  the 
reduction  in  other  expenses  is  import- 
ant enough  to  promote  sentiment 
among  officials  in  favor  of  large  loco- 
motives. 

We  believe,  however,  that  the  move- 


ment in  favor  of  very  powerful  loco- 
motives has  led  to  the  purchase  of  en- 
gines far  too  heavy  for  the  ordinary 
lun  of  work,  and  that  the  cost  of  train 
operating  is  largely  enhanced  through 
underloading  of  the  motive  power.  All 
over  the  country  we  see  ten-wheel  and 
mogul  engines,  some  weighing  over  si.x- 
ty  tons,  hauling  trains  no  heavier  than 
engine  and  tender.  It  is  all  right  to  pro- 
vide a  fair  margin  of  power,  but  an  en- 
gine pulling  a  train  one-tenth  its  capac- 
i^y,  is  an  expensive  absurdity.  Double 
lieading  of  locomotives  is  not  a  good 
practice,  but  it  is  better  to  put  two  en- 
gines on  a  train  occasionally  than  keep 
in  service  a  stock  of  huge  machines 
that  are  generally  worked  far  below 
their  capacity. 

In  many  cases  railroad  companies 
have  followed  the  fashion  of  ordering 
heavy  locomotives  without  giving  prop- 
er consideration  to  the  traffic  conditions 
under  which  the  engines  will  be  oper- 
ated. Unless  an  engine  is  loaded  near 
its  full  power,  it  will  be  worked  at  a 
loss,  for  its  extra  weight  over  a  smaller 
one  is  wasteful  dead  weight.  If  the  en- 
gines are  loaded  with  trains  that  are  too 
long  for  the  passing  tracks,  delay  and 
annoyance  will  ensue.  The  large  en- 
gine is  also  expensive  to  keep  idle  in 
side  tracks  and  in  front  of  delayed 
trains,  for  they  burn  much  more  fuel 
when  standing  idle  than  small  ones  do. 
That  is  a  source  of  loss  that  has  given 
the  large  engine  a  bad  name  on  many 
divisions.  If  a  railroad  company  does 
not  have  the  facilities  for  giving  a  full 
load  to  heavy  locomotives  and  of  keep- 
ing them  moving  with  few  siding  de- 
lays, they  are  better  to  content  them- 
selves with  engines  that  can  be  fully 
loaded  and  kept  moving. 


Profit  from  By-Products. 

A  few  years  ago  an  investigation  was 
made  of  the  profits  made  by  gas  com- 
panies that  supplied  a  great  American 
city  with  lighting  gas,  and  it  was  dis- 
covered that  the  by-products  of  the  coal 
that  was  used  for  conversion  into  gas 
more  than  paid  the  whole  expenses  of 
the  company.  It  is  to  be  presumed  that 
all  other  gas  companies  use  up  the  by- 
products of  the  coal  in  the  same  profit- 
able manner. 

The  advantage  accruing  to  the  com- 
munity from  the  saving  of  what  used  to 
be  worthless  material  is  one  of  the  tri- 
umphs achieved  by  the  science  of  chem- 
istry. Coal  tar,  one  of  the  by-products 
of  gas-making,  used  to  be  considered  a 
worthless  liquid,  difficult  to  be  got  rid  of. 
Now  the  elements  that  composed  that 
malodorous  stuff  are  separated  and  con- 
verted into  very  valuable  articles  of  util- 
ity and  luxury.  The  first  derivatives 
from  the  distillation  of  coal  are  coal  gas, 
gas  liquor,  coal  tar  and  coke.  From  the 
gas  liquor  are  derived  ammonia  and  sul- 


phate, chloride  and  carbonate  of  am- 
monia. The  coal  tar  is  split  up  into  oils 
lighter  than  water  or  crude  naphtha,  oils 
heavier  than  water,  such  as  creosote  and 
pitch. 

From  the  coal  tar  comes  an  endless 
variety  of  combinations.  The  greatest 
industry  based  upon  their  use  is  the  man- 
ufacture of  dyes,  there  being  over  600 
different  coal  tar  colors  in  use.  Most 
of  the  beautiful  new  colors  used  in  the 
arts  are  derived  from  coal  tar,  and  some 
of  them  are  so  expensive  that  only  very 
rich  people  can  buy  them.  Many  me- 
dicinal preparations  come  from  the 
same  source,  while  pitch  for  paving  pur- 
poses is  one  of  the  commonest  products. 


Book   Notice. 
Practical  Perspective.     By  Frank  Rich- 
ards.     Publishers,   the    Derry-Collard 
Co.,   New    York.      60   pages.      i2mo. 
Price,  50  cents. 

This  excellent  little  work  presents 
in  compact  form  the  principles  of  iso- 
metric projection,  and  will  be  of  much 
value  to  mechanics  generally.  It  is  a 
well  known  fact  that  many  skilled 
mechanics  are  utterly  unable  to  sketch 
anything  in  perspective.  Yet  it  is  of 
great  value  to  the  mechanic.  Working 
drawings  are  in  many  instances  not 
efifectively  descriptive  to  the  ordinary 
artisan.  This  is  particularly  true  in  re- 
gard to  machinery,  where  in  many  in- 
stances more  than  two  views  are  neces- 
sary for  a  comprehensive  vision  of  the 
object.  Mr.  Richards  not  only  explains 
the  principles  of  isometric  perspective, 
but  by  the  use  of  isometric  sketching 
paper  nearly  all  difficulty  disappears, 
and  a  sketch  can  be  made  in  very  short 
order  without  the  use  of  anything  but 
a  pencil.  An  ingenious  sectioning  of 
the  paper  provides  the  lines  necessary 
for  any  angle  of  view,  and  correct 
drawings  can  easily  be  made  without 
tools.  The  able  little  work  ought  to 
find  its  way  into  popular  favor. 


.The  Pennsylvania  Railroad  Company, 
in  compliance  with  the  regulations  of 
the  Interstate  Commerce  Commission, 
will  handle  no  more  freight  cars  for  the 
New  York,  New  Haven  &  Hartford  un- 
less equipped  with  air  brakes  and  other 
safety  appliances.  The  Pennsylvania 
has  also  issued  an  order  in  regard  to 
the  placing  of  a  baggage  car  next  to  the 
locomotive  as  a  means  of  protection  to 
the  cars  carrying  passengers.  This  rule 
will  apply  whether  the  car  is  needed 
or  not.  

The  Texas  &  Pacific  are  building 
two  monster  locomotives  at  their  shops 
at  Marshall,  Texas,  to  be  used  for  the 
fast  passenger  trains — the  Cannon  Ball. 
The  new  engines  will  be  of  the  Atlantic 
type  with  seven-feet  driving  wheels. 
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Powerful  Consolidation  Locomotive  for 
the  Pennsylvania  Railroad  Co. 
The  Pennsylvania  Railroad  Company 
has  added  extensively  to  the  number  of 
freight  engines  employed  on  its  road 
during  the  year,  and  by  the  courtesy  of 
Mr.  Theo.  N.  Ely,  chief  of  motive 
power,  we  are  enabled  to  reproduce  an 
illustration  of  the  most  recent  addition 
to  the  locomotive  force  of  the  company. 
A  large  number  of  the  2-8-0  consoli- 
dated type  have  just  been  placed  in  serv- 
ice, and  the  reports  of  their  work  are 
of  the  most  gratifying  kind.  The  enor- 
mous tractive  power  of  these  engines 
admirably  fits  them  for  the  heavy  serv- 
ice which  the  bulk  of  the  company's 
Imes  entail.  The  steaming  quality  of 
these  engines  is  of  the  very  best,  ow- 
ing,  doubtless,   to   the   vast  amount   of 


wide;  the  travel  of  the  valve  being  6 
ins.  with  a  lap  of  ^  in. 

The  type  of  boiler  is  of  the  Belpairc 
wide  fire-box  variety,  and  is  of  very 
large  proportions.  It  carries  a  work- 
ing pressure  of  205  lbs.  per  square  inch. 
The  smallest  diameter  of  the  boiler  is 
bg'A  ins.  There  are  373  flues,  having 
;in  outside  diameter  of  2  ins.  by  13  ft. 
SVj  ins.  in  length.  The  fire-box  meas- 
ures 66  ins.  by  107  ins.  The  total  heat- 
ing surface  of  the  boiler  is  2,842  sq.  ft. 
and  the  grate  area  50  sq.  ft. 

The  diameter  of  the  wheels  under  the 
tender  is  36  ins.,  with  axle  journals 
measuring  s'A  ins.  by  10  ins.,  the  weight 
of  the  tender  loaded  amounts  to  143,- 
000  lbs.  The  tractive  power  of  the  en- 
gine is  estimated  at  39,688  lbs.,  with 
maximum  pressure  equal  to  fi  of  boiler 


length  of  the  car.  Another  novelty  con- 
cerns the  raising  and  holding  in  place 
the  temporary  platforms,  that,  when  the 
outside  doors  of  the  car  vestibules  are 
closed,  cover  the  steps.  In  the  new  car 
the  brakeman  presses  a  lever  and  a 
spring  lifts  the  platform  and  keeps  it 
out  of  the   passenger's  way. 


Your  Watch  a  Compass. 
Every  watch  is  a  compass.  If  you 
point  the  hour-hand  to  the  sun,  the 
south  is  exactly  half-way  between  the 
hour  and  the  figure  XII  on  the  dial. 
Suppose,  for  instance,  it  is  4  o'clock. 
Point  the  hand  indicating  IV  to  the 
sun,  and  II  on  the  watch  is  exactly 
south.  If  it  is  8  o'clock,  point  the  hand 
indirnting  to  the  sun.  and  the  figure  X 
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heating  surface  which  is  a  marked  fea- 
ture of  their  boiler  construction. 

This  type  of  engine  is  now  exten- 
sively used  in  America,  and  it  is  gener- 
ally considered  as  having  now  been 
developed  into  something  approaching 
a  final  stage  in  respect  of  its  dimen- 
sions. The  four  pair  of  driving  wheels 
have  a  diameter  of  56  ins.,  with  axle 
journals  measuring  9  ins.  by  13  ins.,  the 
length  of  the  driving  wheel  base  being 
16  ft.  3  ins.,  the  total  wheel  base  of  en- 
gine, including  the  front  truck,  is  24  ft. 
9  ins.,  and  including  tender  trucks,  the 
wheel  base  amounts  to  58  ft.  1V2  ins. 
The  engine  truck  wheels  have  a  diam- 
eter of  30  ins.,  with  axle  journals  sJ^ 
ins.  by  10  ins.  The  cylinders  are  22  ins. 
by  28  ins.,  with  a  spread  of  88  ins.  The 
valves  are  of  the  piston  kind,  12  ins. 
ill    diameter,    with    steam    ports    2    ins. 


pressure.  The  equipment  includes 
W'estinghouse  American  locomotive 
brakes  on  all  coupled  wheels,  as  well 
as  on  those  of  the  tender.  As  will  be 
seen  in  the  illustration,  the  valve  gear- 
ing is  of  the  Walschaert  type. 


on  the  dial  is  due  south.  No  man  need 
get  lost  if  he  carries  a  watch  and  can 
see  the  sun. 


New  Railroad  Appliances. 

The  desire  for  improvements  in  rail- 
way appliances  has  reached  the  New 
York,  New  Haven  &  Hartford  Railroad 
Company.  A  new  car  window  has  been 
adopted  whereby  the  passengers  may 
easily  raise  the  window  to  any  desired 
height.  It  works  as  readily  as  a  win- 
dow shade  and  is  a  much  needed  im- 
provement. The  small  bundle  racks 
over  the  seats  in  passenger  cars  have 
also  been  abolished;  themodern  car  con- 
tains  a  rack    that    extends    the    entire 


New    Signal    System    on   the    Erie. 

The  Erie  Railroad  has  arranged  for 
the  immediate  expenditure  of  $225,000 
for  the  installation  of  one  of  the  most 
modern  and  efficient  railway  signals 
that  has  yet  been  put  on  the  market. 
It  is  known  as  the  Hall  electric  sema- 
phore normal  clear  system  and  is  op- 
erated by  stationary  storage  batteries. 
The  line  between  Bergen,  N.  J.,  and 
Middletown,  a  distance  of  68  miles,  is 
to  be  equipped  at  once.  For  the  first 
^2  miles  the  signals  will  be  put  two- 
thirds  of  a  mile  apart:  for  the  rest  of 
the  distance  about  one  and  one-third 
miles  apart.     It  will  require  five  power 
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-plants  for  charging  the  batteries,  which 
will  be  located  at  RiitherlDrcl  Junction. 
Ridgewood  Junction,  SufFern,  Oxford 
and  Middletowp.  The  line  to  be  pro- 
tected has  two  and  four  tracks  at  dif- 
ferent places  and  is  the  most  congested 
part  of  the  Erie  system.  Hitherto  a 
manual  block,  which  is  a  tower  with 
signals  operated  by  a  towerman.  has 
been  used  as  a  block  protection,  but  it 
has  been  deemed  best  to  install  an  au- 
tomatic system  for  further  protection 
and    to    accelerate     the     movement     of 


Pennsylvania    division    of   the    Delaware 
and   Hudson   Company  will   be   tested. 


Educational  Work. 

The  railroad  branch  of  the  Y.  M.  C. 
A.  at  Topeka,  Kansas,  opened  the  edu- 
cational classes  for  the  winter  with  an 
address  by  Governor  Hoch  on  "The 
value  of  an  Education."  An  excellent 
schedule  is  outlined  for  the  coming 
year.  Lectures  by  practical  railroad 
men  will    form  a  leading  feature.    Among 


Pyi-onu'ter  FlltiDff 


FRONT  END  OF  ERIE  PASSENOER,  SHOWING  COLE  SUPERHE.4TEK  AND 
DIFFERENT  TYPES  OF  MAIN  VALVES  USED. 


trains.     The  new  system  will  be  extend- 
ed over  the  entire  line  in  the  future. 


Testing  Locomotives. 

The  Delaware  and  Hudson  Railroad 
Company  is  now  testing  the  speed  and 
pulling  capacity  of  all  its  locomotives 
with  the  aid  of  its  improved  dynometer 
car.  While  the  capacity  of  locomotives 
has  heretofore  been  determined  by  the- 
oretical measurements,  the  dynometer 
will  ascertain  the  same  thing  in  a  prac- 
tical way,  giving  results  by  which  the 
capacity  of  a  locomotive  will  be  closely 
gauged.        Every     locomotive     on      the 


the  instructors  in  the  various  classes 
are  several  of  the  railroad  foremen. 
There  are  sixteen  classes  in  all,  being 
an  increase  of  four  over  that  of  last 
year. 

On  the  List. 

On  one  of  the  old  turnpikes  yet  re- 
maining in  the  South,  says  Mariner's 
Weekly,  a  big  touring  car  had  twice 
rushed  through  the  gate  without  pay- 
ing toll.  The  third  tiine  they  made  the 
attempt  the  tollman  shut  his  gate  and 
brought  them  to  a  stand.  With  indig- 
nation the  half  dozen  occupants  of  the 
car  declared  they  were  entitled  to  a 
free   ride. 


"Look  at  your  own  board,"  said  the 
spokesman;  "it  says,  'Every  carriage, 
cart  or  wagon  drawn  by  one  beast,  2 
cents ;  every  additional  beast,  2  cents.' 
We're  not  drawn  by  any  beast  at  all." 

"No,  but  here's  where  yew  come  in, 
suh,"  replied  the  tollman,  pointing  to 
another  clause,  as  follows:  "Every 
half-dozen  hogs,  4  cents."  "And  three' 
times  four  is   twelve,"  he  added. 

The  twelve  cents  was  paid. 


For  a  long  time  the  engineering  scien- 
tist kept  aloof  from  gas  engines  of  all 
kinds,  regarding  them  contemptuously 
as  expensive  toys,  with  no  prospect  oi 
future  usefulness.  It  was  the  same  kind 
of  attitude  that  earlier  scientists  held 
toward  the  steam  engine  and  towards 
nearly  every  other  machine  and  appa- 
ratus that  under  the  hands  of  practical 
inventors  have  become  useful  helps  to 
mankind.  We  notice  now  that  the  scien- 
tists are  beginning  to  pet  and  patronize 
the  gas  engine,  particularly  the  kind 
used  for  automobiles.  We  are  anxiously 
awaiting  the  appearance  of  the  automo- 
bile whose  engine  is  built  according  ti> 
the   ideas  of  the  pure  scientist. 


The  great  philosopher  Socrates,  one 
of  the  pioneer  learned  men,  acquired  in- 
formation mainly  through  the  practice  of 
asking  questions.  When  he  felt  that 
some  one  knew  more  about  any  subject 
than  he  did.  he  proceeded  to  possess 
himself  of  the  other  man's  knowledge 
by  asking  questions.  Some  modern 
people  are  so  afraid  of  displaying  igno- 
rance that  they  are  ashamed  to  ask  ques- 
tions. People  of  that  kind  pass  through 
life  woefully  ignorant  and  arc  never 
much  use  among  the  forces  that  keep 
the  world  moving. 


SerpoUet,  the  w-ell-known  automobile 
designer,  is  said  to  be  working  on  a 
motor  capable  of  maintaining  a  steady 
speed  of  125  miles  an  hour.  We  wonder 
where  a  public  highway  can  be  found 
where  such  a  rocket  can  be  shot  with 
safety.  

The  Boston  &  Maine  Railroad  Com- 
pany has  been  experimenting  with  peat 
as  fuel,  and  the  result  is  said  to  be  very- 
satisfactory.  The  peat  has  great  heat- 
ing power,  is  free  from  smoke,  and  can 
be   purchased   for  less   than   coal. 


Mahogany  has  one  great  advantage 
over  almost  any  other  timber.  Dry  rot 
hardly  ever  attacks  it.  The  finest  ma- 
hogany comes  from  Cuba,  the  largest 
from  Central  .America. 


One  of  the  most  disheartening  of  all 
things  is  to  be  associated  in  an  under- 
taking with  a  person  whose  promise  i"; 
not  to  be  depended  upon. 
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Our  Correspondence  School. 

^0  thlB  department  we  propose  givinf  the  information  that  will  enable  trainmen  to  paaa  the  examinatlona  they  are  subjected  to  before  being  pro- 
moted. If  any  of  our  atudenta  fail  to  underatand  any  part  of  the  instructiona,  we  will  gladly  try  to  make  them  plainer  if  they  write  to  ua. 
All  letters  intended  for  Our  Correspondence  School  ought  to  be  addrcaaed  to  Department  E. 


Rai'way   and    Locomotive    Engineering 
Educational  Course. 

UY   .\Nt;US   SINCL.MR. 

When  we  began  on  the  puljlication  of 
llicsc  lessons  il  was  done  llirough  an 
urgent  demand  fur  answers  to  the  code 
of  questions  prepared  for  the  examina- 
tion of  train  men  ])elonging  to  the  Van- 
dcrbilt  system  of  railroads.  That  course 
is  now  finished  and  we  consider  it  wise 
to  keep  up  this  educational  feature  of 
Railway  and  Locomotive  Engineering. 
Many  railroad  companies  now  have  a 
code  of  questions  of  their  own  for  the 
examination  of  their  employees.  We  be- 
lieved that  it  would  be  of  benefit  to  our 
readers  to  answer  the  questions  used  by 
the  leading  railroad  companies  and  we 
procured  a  collection  of  the  pamphlets 
for  the  purpose,  but  on  examination  we 
found  they  differ  so  little  from  the 
answers  that  we  have  published,  that  we 
determined  to  arrange  a  new  set  of 
questions  and  answers  which  will  for 
months  constitute  the  leading  feature  of 
Railw.w  and  Loco.motive  Engineering 
Correspondence  School, 

.\ny  of  our  readers  belonging  to  oth- 
er railroads  where  questions  are  used 
that  do  not  appear  in  the  Vanderbilt 
code,  can  have  them  answered  in  our 
Question  and  Answer  Departiuent  if 
they  will  send  them  in.  In  this  connec- 
tion we  will  again  assure  our  correspond- 
ents that  their  names  will  not  be  re- 
vealed or  anything  said  by  which  their 
identity  may  be  found  out. 

When  considering  what  kind  of  in- 
struction we  should  give  in  the  new 
course,  the  writer  reflected  that  thou- 
sands of  our  readers  must  be  striving 
to  follow  a  course  of  self-education  sim- 
ilar to  what  he  had  acquired  by  many 
a  weary  hour  of  unaided  labor  over  facts 
and  problems  hard  to  understand.  He 
found  that  a  serious  waste  of  mental 
grade  climbing  was  done  through  ignor- 
ance of  easy  paths  that  might  have  been 
followed  in  the  search  after  knowledge. 
He  found  by  experience  and  by  search- 
ing that  the  books  treating  on  Natural 
Philosophy  contained  the  most  valuable 
Tcind  of  information  underlying  the  prob- 
lems of  railroad  mechanics,  and  were 
■easily  applied  when  necessity  arose.  He, 
therefore,  resolved  to  publish  those 
elementary  portions  of  Natural  Philos- 
ophy which  will  serve  as  a  foundation 
for  vvliat  some  of  our  readers  may  con- 
sider the  real  practical  parts. 

To  some  wdio  have  acquired  intimate 
knowledge    of    Natural    Philosophy,    the 


preliminary  questions  may  appear  too 
elementary,  but  we  presume  to  be  deal- 
ing mostly  with  people  who  need  ele- 
mentary instruction.  These  questions 
and  answers  I  intend  callings 

iiiE  A.Murnuus  man's  catechism. 

1.  What  is  matter? 

A. — Everything  that  occupies  space  : 
solids,  liquids  and  gases;  otherwise  earth, 
water  and  air  are  cfassed  as  matter. 

2.  Describe  tlie  leading  properties  of 
a  solid? 

A. — A  substance  that  adheres  strong- 
ly enough  to  oppose  decided  resistance 
to  fracture,  impression  or  penetration  by 
"ther  bodies. 

3.  What  are  the  leading  i)roperties  of 
a  liquid? 

A. — The  coherence  of  the  particles  are 
so  slight  that  they  can  move  about  with 
little  resistance  and  are  easily  permeated 
by  more  rigid  substances. 

4.  What  are  the  leading  features  of 
aeriform  or  gaseous  matter? 

A. — It  exists  in  such  an  attenuated 
condition  that  the  particles  repel  each 
other,  tending  to  separate  and  spread 
out  indefinitely  as  in  the  case  of  uncon- 
tined  steam. 

5.  What  is  a    body? 

A. — It  is  a  unit  of  matter  either  solid, 
liquid  or  gaseous. 

6.  Do  solid,  liquid  and  aeriform 
bodies  always  remain  in  the  same  con- 
dition? 

A. — No.  All  substances  change  under 
the  forces  of  heat  and  cold.  Heat  will 
convert  the  most  refractory  solid  into  a 
gas,  and  cold  and  pressure  will  solidify 
the  lightest  gas. 

7.  What   is   a   fluid? 

.■^. — Liquids  and  gases  are  classed  as 
Huids. 

8.  What  are  the  essential  properties 
of  bodies? 

A. — Impenetrability,  Extension,  Fig- 
ure. Divisibility,  Inertia,  Porosity,  Inde- 
structibility, Compressibility,  Expansibil- 
ity, Mobility,  Gravitation,  Cohesion.  Ad- 
hesion, Hardness.  Tenacity,  Elasticity, 
Brittleness,  Malleability  and  Durability. 

9.  Define  impenetrability. 

A. — That  property  which  bodies  have 
of  occupying  a  certain  space,  so  that 
where  one  body  is  another  cannot  be 
without  displacing  the  first  one. 

10.  What  is  extension? 

-A. — The  property  of  occupying  a  cer- 
tain space — length,  breadth  and  depth, 
which  arc  called  the  dimensions  of  ex- 
lension. 

11.  What  is  meant  bv  figure? 


.•\. —  The   shape   taken   by  any  body. 

12.  Define  divisibility? 

■\. — The  susceptibility  of  matter  for 
dividing  into  minute  parts.  This  pe- 
culiarity is  most  noticeable  in  the  vast 
particles  of  coloring  that  proceeds  from 
a  grain  of  the  substance  and  in  the  itn- 
mciise  range  of  perfumes  and  odors. 

13.  What  arc  the  properties  of  in- 
ertia? 

A. — Inertia  is  the  tendency  of  a  body 
to  remain  at  rest  or  in  uniform  mo- 
tion unless  interfered  with  by  outside 
forces.  Inertia  keeps  the  train  at  rest 
until  the  engine  starts  it,  then  the  same 
tendency  keeps  it  moving  after  steam  is 
shut  off,  and  it  is  brought  to  rest  by 
the  outside  forces  of  friction,  otherwise 
it  would  go  on  forever.  The  friction 
may  come  from  brakes,  the  track,  the  at- 
mosphere and  from  a  variety  of  other 
sources. 

14.  What  is  meant  by  the  term 
porosity? 

-A. — Owing  to  the  atomic  arrangement 
of  the  particles  of  bodies  there  are  small 
channels  or  interstices  between  the  more 
solid  parts  which  are  called  pores.  .Ml 
substances  are  porous,  but  in  metals  and 
some  rocks  the  pores  are  so  minute 
that  they  can  be  detected  only  by  the 
most  powerful  microscopes. 

15.  What  is  that  property  of  matter 
known    as    indestructibility? 

A. — It  is  the  peculiarity  which  makes 
all  bodies  incapable  of  being  destroyed. 
Wood  or  coal  may  be  burned,  water  may 
be  evaporated  and  sugar  may  be  melted, 
but  no  atom  of  their  elements  has  been 
destroyed.  They  merely  assume  new 
forms. 

16.  What  is  the  compressibility  of 
matter? 

-A. — The  property  possessed  by  all 
matter  of  being  squeezed  into  smaller 
size.  It  is  the  closing  up  of  the  pores 
in  solid  bodies  and  the  pushing  of  the 
particles  into  closer  contact  in  gases. 
The  working  of  an  air  pump  illustrates 
how  easily  air  is  compressed.  The 
forcing  of  bolts  into  close  fitting  holes 
illustrates  the  compression  of  metals. 
Cold  compresses  nearh-  all  substances. 

17.  What  is  the  expansibility  of  mat- 
ter? 

.•\. — In  a  general  way  it  may  be  regard- 
ed as  the  reverse  of  compressibility. 

18.  What  is  the  meaning  of  the  term 
inobility? 

.A. — It  is  the  property  which  renders 
the  shape  of  a  body  capable  of  being 
readily  changed.    Water,  for  instance,  is 
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highly  mobile  because  it  can  be  easily 
moved  about  in  its  bed  or  vessel,  al- 
though it  is  practically  incompressible, 
much  more  so  than  steel. 

19.     What  is  gravitation? 

A.  It  is  a  force  or  tendency  in  every 
body  to  attract  other  bodies  to  itself. 
The  attraction  of  the  earth  is  the  best 
example  of  gravitation,  but  all  other 
bodies  possess  the  same  attribute  in 
proportion  to  their  mass. 


Questions  Answered 


NUMBER    OF    LOCOMOTIXXS    IN    SWEDEN. 

(92)  L.  L.  M..  East  Grand  Forks, 
Minn.,  writes: 

How  many  locomotives  are  there  in 
Sweden?  A. — There  are  about  1,500  lo- 
comotives in  Sweden,  of  which  700  are 
m    the   government    service. 

RL-NNING    LOCOMOTIVE   BOTH    \V.\YS. 

(93)  W.  D.  C.,  Allegheny,  Pa.,  writes: 
Would    it   be    as    safe    to    run    a    4-4-0 

engine  backwJards  as  fast  as  forwards, 
the  tires  being  all  good?  A. — The  eight- 
wheel  American  type  locomotive  can  be 
run  just  as  safely  backwards  as  for- 
wards. The  element  of  flexibility  is 
equally  as  efficient  in  the  tank  truck  as 
in  the  engine  truck. 

DISHING     OF     DRIVING     WHEELS. 

(94)  C.   G.   p.,   Chicago,   111.,  writes: 
Why  is  a  driving  wheel  on  a  locomotive 

dished  from  outside  to  inside?  A. — 
There  are  several  causes  which  make 
this  preferable.  It  affords  greater 
space  for  flanges  of  driving  boxes  and 
.wedges,  and  allows  the  frames  to  be 
set  wider  apart  than  if  the  wheels  were 
dished  outwardly.  It  also  allows  the 
center  of  crank  pin  to  approach  nearer 
the  body  of  the  wheel.  It  may  be  add- 
ed that  dishing  adds  to  the  resiliency 
of  wheels. 

HEAT    CAPACITY    OF     METALS. 

(95)  L.  B.,  Davenport,  la.,  writes: 
We    have    silver    teaspoons    that    my 

wife  turns  out  when  we  have  company, 
and  I  noticed  that  the  silver  spoons  get 
much  hotter  in  the  tea  than  the  com- 
mon plated  articles.  I  have  experiment- 
ed with  the  spoons  in  water  of  different 
temperatures  and  find  that  the  silver  is 
always  hotter  than  the  other  metal. 
What  is  the  cause?  A. — The  difference 
lies  in  what  is  known  as  the  heat  ca- 
pacity of  the  different  metals.  The 
amount  of  heat  needed  to  raise  the  tem- 
perature varies  greatly  in  different  sub- 
stances. Brass,  from  which  common 
spoons  are  made,  has  almost  double  the 
capacity  for  heat  that  silver  has,  and  will 
take  in  about  twice  the  amount  to  raise 
it  to  a  given  temperature. 

CUTTING    SPEED    FOR    METALS. 

(96)   F.   p.,  Springfield,  Mass.,  writes: 
What    are   the   highest    speeds    in    lathe 


and  drill  press  work  in  cutting  steel, 
wrought  iron  and  brass?  A. — The  ex- 
treme degree  of  speed  in  cutting  mild 
steel  in  a  lathe  is  100  ft.  per  minute,  the 
estimate  being  from  20  ft.  to  100  ft.  ac- 
cording to  the  hardness  of  the  metal 
and  the  quality  of  the  tool.  Iron,  per 
minute,  120  ft.,  and  brass,  per  minute, 
200  ft.  The  rates  of  speed  for  drill  press 
work  are,  in  revolutions  per  minute,  as 
follows: 

Diam.  of  drill.        Steel.        Iron.        Brass. 
'/s  in.  912  1,064  1,824 

V2  in.'  228  266  456 

1  in.  114  133  228 

2  in.  57  67  114 

DISTANCE     TRAIN     SHOULD     STOP    IN — DIFFI- 
CULTY  OF  DETERMINING. 

(97)     P.  S.,  Laredo,  Tex.,  writes : 
A  train  running  at  the  rate  of  30  miles 
per  hour  is  reduced  in  speed  to  16  miles 
per  hour,  by  making  a  full  service  ap- 
plication of  the  brakes.     Brakes  are  re- 
leased,  and   train   line  pressure    run   up 
to  about  80  lbs.    At  that  instant  a  switch 
is   discovered    thrown    wrong,    and    an 
emergency    application    is    made.      How 
far    would    this    train    travel    before    it 
could  be  brought  to  rest,  brakes  in  fair 
condition    and   working    on    engine    and 
entire   train.     Train   consists    of   engine 
and  five  cars?    Would  also  like  to  know 
how   many   seconds    it   takes    for   brakes 
to  be  applied  after  a  full  service  appli- 
cation has  been  made,  and  you  release 
and  at  the  same  instant  you  find  it  neces- 
sary to  make  the  emergency  application. 
A. — As  we  have  replied  before  to  such 
questions,    it    is    exceedingly    difficult    to 
attempt    an    intelligent    answer    to    such 
a  question  at  long  range,  not  knowing 
the    exact    data    regarding   the    braking 
power  on   the  cars,   condition   of  brake 
on    engine,    tender    and    cars,    grade    of 
track   and   condition   of   rail.     The   best 
we    can   do    would   be   to    refer  you    to 
tests   which   have    been    made,    and    in 
which  the  brakes  on  the  ca-s  are  in  per- 
fect condition.     We  would  refer  you  to 
the  five  car  train  brake  tests  held  on  the 
N.,  C.  &  St.   L.  R.   R..   in  1904,  and  as 
described  in  the  Air  Brake   Association 
Proceedings  of  that  year,  also  in  Black- 
all's  Catechism.     The  time  required  be- 
tween a  release  and  possible  overcharge 
of  the  train  pipe  and  a  subsequent  ap- 
plication, is  variable  and  dependent  up- 
on  the  length   of  train   and  the   excess 
pressure   sent   from   the   main   reservoir 
to  the  train  pipe.     In  an  emergency  ap- 
plication   this    latter    item    would     not 
amount  to  so  much,  as  would  the  time 
elapsing  between  the  release   of  brakes 
and  the  subsequent  application,  the  same 
being  the  time  given  to  partly  recharge 
the  auxiliary  reservoir. 

AUTOMATIC    OIL    CUP — RATE    OF    FEED. 

(98)     J.   A.  J.,   Corbin,  Ky.,  writes: 
With  the   No.   i   Westinghouse  Auto- 
latic    -Mr    Cylinder    Lubricator,     how 


many  drops  per  hour  is  proper  for  lubri- 
cating the  average  of  air  pump  air  cyl- 
inders? A. — This,  of  course,  varies  with 
the  number  of  cars  in  the  train,  the 
condition  of  the  air  pump,  the  number  of 
leaks  in  the  train  pipe,  etc.  In  some 
cases  a  cupful  of  oil  has  run  an  ordi- 
nary freight  train  engine  two  round 
trips,  lubricating  the  cylinder  and  keep- 
ing it  in  excellent  condition.  This,  of 
course,   will  vary  with  conditions. 

EMERGENCY    APPLICATION  —  PERCENTAGE    OF 

TRAIN    PIPE   AIR   GOING   TO    BRAKE 

CYLINDER. 

(,99)  E.  A.  B.,  Brunswick,  Ga., 
writes: 

There  is  a  question  I  would  like  to 
have  you  answer.  When  we  use  the 
emergency  with  the  quick-action  triples, 
we  get  both  auxiliary  reservoir  and  train 
pipe  pressures  in  the  brake  cylinders, 
which  equalizes  at  about  60  lbs.  Now, 
what  per  cent,  of  each  pressure  do  we 
get  in  the  brake  cylinder?  A. — About 
22  lbs.  of  train  pipe  pressure  goes  to 
the  brake  cylinder,  and  the  remainder 
comes  from  the  auxiliary  reservoir.  The 
22  lbs.  is  gauge  pressure,  and  is  really 
about  36  lbs.  absolute  pressure,  as  the 
vacuum  in  the  cylinder  has  to  be  filled 
before  the  gauge  begins  to  register. 

.SLACK    ADJUSTER — RUNNING   AND    STANDING 
TRAVEL. 

(100)  B.  R.  M.,  Ludlow,  Ky.,  writes: 
We  have  some  cars  that  have  the 
.■\merican  Automatic  Slack  Adjuster  on 
them.  We  find  the  cylinder  is  drilled  to 
give  8  in.  travel,  but  we  find  on  meas- 
uring the  piston  travel  that  it  is  only 
614  in.  Why  does  not  the  adjuster  reg- 
ulate the  travel  at  8  in.;  what  its  cylin- 
der is  drilled  for?  A. — While  the  slack 
adjuster  connection  in  the  brake  cylin- 
der is  drilled  to  apparently  give  8  in. 
piston  travel,  still  the  adjustment  is 
made  by  the  slack  adjuster  when  the 
car  is  running  and  all  the  lost  motion 
in  the  journals,  trucks,  etc.,  is  jolted 
together,  making  those  parts  more  com- 
pact than  when  standing  still,  thus  tak- 
ing up  the  slack  closer  than  could  be 
done  if  the  car  was  standing  still  and 
the  lost  motion  in  the  parts  were  not 
jolted  together.  The  difference  in  the 
running  and  standing  travel  represents 
the  amount  of  slack  motion  in  the  run- 
ning gear  parts,  the  tightening  of  parts 
during  brake  application,  etc.  There- 
fore, you  may  expect  to  find  an  inch  or 
two  difference  between  running  and 
standing  travel. 

BRAKE  APPLICATION   WITH  LIGHT  REDUCTION 
ON    REAR    CARS 

(loi)  J.  B.  CD.,  Freeland,  Pa., 
writes  : 

In  studying  your  Question  and  Ans- 
wer Department  I  see  a  question  I  do 
not  understand.  If  you  have  100  cars 
cut    in    with    Westinghouse    Air    Brake. 
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and  engineer  makes  a  10  lb.  reduction, 
how  many  pounds  pressure  will  he  get 
in  the  brake  cylinder  on  the  last  car; 
he  has  3,000  ft.  of  brake  pipe?  A.— A  10 
lb.  reduction  would  hardly  get  the  pis- 
tons past  the  leakage  grooves  on  the 
rear  cars,  as  the  brake  pipe  reduction 
in  such  a  long  train  would  necessarily 
be  so  gradual  at  each  triple  valve,  that 
only  the  head  brakes  would  be  sufficient- 
ly influenced  so  they  would  respond  to 
the  reduction.  Possibly  the  ten  or  fif- 
ten  rear  brakes  would  not  get  set,  espe- 
cially if  they  were  not  in  prime  work- 
ing condition. 

HIGH       SPKEI)       BRAKE — TEN       POUNDS'       RE- 
DUCTION. 

(102)  R.  L.  B..  ProviiU'ncc,  R,  I.. 
writes: 

We  have  just  gone  into  high  speed 
brakes,  and  I  find  when  I  set  my  brakes 
exactly  as  I  used  to,  the  brakes  catch 
up  and  hold  tighter  and  better  than  with 
the  70  lb.  brake.  Air  brake  men  say 
that  10  lbs.  reduction  from  no  lbs. 
brake  line  will  give  same  braking  power 
as  10  lbs.  reduced  from  the  70  lbs.  train 
line.  I  find  this  is  not  so.  Why  is  it? 
A. — 10  lbs.  reduced  from  a  1 10  lbs.  brake 
line  will  give  the  same  pressure  in  the 
brake  cylinders  as  lO  lbs.  reduced  from 
a  70  lbs.  brake  line.  You  will  find  this 
true  if  you  watch  it  closely.  It  must 
be  remembered  that  10  lbs.  from  a  no 
lbs.  train  line  will  escape  at  the  brake 
valve  much  quicker  than  a  10  lbs.  reduc- 
tion from  a  70  lbs.  pressure.  You  have 
probably  misjudged  your  time  of  re- 
duction, and  actually  more  pressure  has 
been  discharged  at  the  brake  valve  than 
the  amount  you  believe.  Look  a  little 
closer  at  this  and  write  again  if  you 
find  our  advice  is  not  correct. 

PECULIAR    BOILER    ACCIDENT. 

(103)  W.   S.,   La  Junta,   Col.,   writes; 
A     peculiar     accident     happened     here 

while  testing  a  boiler.  A  few  flues  were 
cracked  and  plugs  driven  in.  About  fif- 
teen minutes  after  testing,  when  the  pres- 
sure was  entirely  oft",  one  of  our  men 
touched  one  of  the  plugs  with  his  ham- 
mer and  the  plug  flew  out,  and  two  men 
were  badly  burned,  one  of  them  being 
severely  injured  by  being  struck  with 
the  flying  plug.  My  opinion  is  that  the 
pressure  in  the  flue  was  greater  than  the 
boiler  pressure,  thereby  closing  the  crack. 
Would  the  same  thing  have  happened  if 
the  boiler  had  been  tested  without  firing 
up?  A. — The  pressure  in  the  flue  could 
not  have  been  any  greater  than  the  high- 
est pressure  in  the  boiler,  but  when  the 
steam  pressure  in  the  boiler  was  let  off, 
the  pressure  in  the  flue  had  decreased  at 
a  much  slower  rate  than  the  boiler,  the 
pressure  in  the  flue  probably  entirely 
closing  the  crack.  The  same  thing 
would  have  occurred  with  a  hydrostatic 
test,  if  the  operation  had  lasted  long 
enough  to  have  allowed  the  cracked  flue 


to   fill    up.     The   plugs    should    not    have 
been  disturbed  so  soon  after  the  test. 

THE     NAME     MOGUL. 

(104)  Student,  Buffalo,  asks: 
I.  What  is  the  origin  of  the  name 
"Mogul"  applied  to  a  locomotive?  2. 
Who  was  the  first  maker  of  that  style 
of  locomotive?  A. — I.  In  a  general  way, 
the  name  Mogul  was  applied  to  mean 
something  unusually  powerful.  The 
title  Mogul  was  applied  to  the  emperors 
of  India.  The  greatest  of  these  was 
Akbar,  born  October  14,  1542.  He  be- 
gan to  reign  when  he  was  but  twelve 
years  old,  and  over  three  provinces  only, 
but  he  extended  his  empire  over  nearly 
tlic  whole  of  India.  His  wisdom  and 
justice  earned  for  him  the  title  "Guar- 
dian of  Mankind."  His  Court  at  Agra 
was  magnificent.    Akbar's  real  name  was 


main  rod  key  to  work  loose  with  set 
screw  in  good  condition? — A.  This 
might  happen  if  the  key  was  quite  slack 
laterally,  especially  if  the  key  had  a 
round  back.  Under  such  conditions  the 
set  screw  tends  to  tighten  the  key 
against  the  brass  by  pushing  in  the  key, 
away  from  its  proper  scat  on  the  round 
back  of  the  key-way.  When  the  brass 
wears  down  it  relieves  the  pressure  and 
the  key  comes  loose.  Looseness  from 
this  cause  cannot  take  place  if  the  key  is 
the  proper  thickness. 

LINER  BOUND   BRASS. 

2.  What  is  meant  by  a  brass  being 
liner  bound? — A,  The  term  "liner 
bound"  is  applied  to  a  case  where  the 
liner  takes  part  of  the  pressure  of  the 
key  of  the  brass,  or  where  by  reason  of 
any  irregularity,  such  as  being  taper,  it 
forces  the  brass  slightly  away  from  the 
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.K-lal-ed-Deen,  but  when  he  reached  the 
height  of  his  power  he  became  known 
by  the  shorter  name,  which  means  very 
great,  or  greatest,  and  in  English  he 
was  called  the  Great  Mogul.  He  is  said  to 
have  kept  five  thousand  elephants,  twelve 
thousand  choice  horses,  and  a  thousand 
hunting  leopards.  Akbar  died  in  1605. 
was  buried  in  a  magnificent  mausoleum 
near  Agra,  and  was  succeeded  by  his 
son.  2.  Several  locomotive  builders 
tried  a  pair  of  carrying  wheels  in  front 
of  three  pairs  of  coupled  driving  wheels, 
the  wheel  arrangement  of  the  Mogul, 
but  we  believe  that  John  Laird  was  the 
first  to  secure  the  pair  of  leading  wheels 
in  a  Bissell  truck. 

GOOD   SET    SCREW    AND    SLACK    KEY. 

(105")    J.   R.   B..   South   Chicago,   asks: 
I,  ^\■hat   will    cause   the   back   end   of 


proper  bearing  on  the  pin.  A  liner  may 
bind  on  the  corners  or  it  may  be  too 
short  and  cause  the  trouble. 

LocoMOTm:  valve  balance. 

3.  Does  steam  bear  on  the  top  ot 
valve  balanced  or  unbalanced  all  the 
time  or  not? — A.  When  steam  is  shut 
off  there  is  no  pressure  on  the  valve. 
When  the  engine  is  working,  if  the 
valve  is  what  is  called  "balanced,"  the 
pressure  of  the  steam  is  applied  only 
to  the  portions  outside  the  valve  strips. 
If  the  valve  is  unbalanced  the  steam 
pressure  is  exerted  upon  the  entire  area 
of  the  top  of  the  valve.  The  inside  ad- 
mission piston  valve  is  the  most  per- 
fectly balanced  valve  in  locomotive 
work. 

DIRECT  AND  INDIRECT  VALVE   MOTION. 

4.  What  is  meant  by  direct  or  in- 
direct engines  ?    A. — This  term  is  applied  ta 
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valve  motions.  Indirect  motion  is 
'where  a  rocker  arm  pivoted  about  ;i 
point  in  the  center  is  used.  When  one 
end  of  such  a  rocker  swings,  say  to 
the  east,  the  other  swings  to  the  west. 
This  kind  of  a  rocker  causes  the  for- 
ward movement  of  the  link  block  to 
produce  backward  movement  of  the 
valve.  Direct  motion  is  where  the 
movement  of  link  block  and  valve  are 
;ilways  in  the  same  direction. 

BROKEN  V.^LVE  YOKE. 

S.  Please  tell  me  some  quick  way  to 
discover  a  broken  valve  yoke. — A.  It 
the  valve  yoke  is  broken  entirely  off, 
t!ie  \alve  will  be  left  on  the  front  end 
of  the  stroke,  and  irregularities  in  the 
fxhaust  must  be  looked  for,  according 
til  the  type  of  valve,  that  is,  inside  or 
iiutside  e.xhaust.  If  the  yoke  is  cracked 
it  will  let  the  valve  drag  on  the  back- 
ward pull,  and  so  be  out  of  beat.  On 
ll'c  nush  stroke  it  will  be  regular. 

U06)  C.  S,  1)..  Americus,  Ga.,  writes: 
Can  you  tell  nie  how  high-speed  too! 
sieel  should  be  worked  to  get  best  re- 
sults? Sometimes  our  blacksmith  hits 
it  ju.-t  right,  but  docs  nit  know  what 
he   does   to   it   that   lime. 

.\.  Overheating  and  overworking  are 
the  chief  causes  of  failure  in  using  tool 
steel.  The  heating  should  be  uniform 
in  a  furnace  if  possible.  When  heated 
the  work  should  be  done  rapidly,  the 
hammer  blows  being  lightened  as  the 
metal  cools,  lu  hardening,  the  heating 
should  be  uniform  and  as  low  as  will 
give  the  required  hardness.  A  tool  is 
mined  if  the  heat  be  variable.  High 
heat  spoils  the  metal,  changing  the  fine 
molecules  into  coarse,  irregular,  crys- 
talline grains,  which  break  readily. 
^\'hcn  hardening  it  should  be  cooled 
rajiidly.  Running  streams  are  best  for 
large  tools.  In  tempering  the  heating 
should  again  be  uniform  and  slow. 
It  will  be  found  that  the  tool  brought 
slowly  to  the  desired  temper  will  stand 
more  work  than  quickly  tempered  tools. 
Some  kinds  of  steel  are  improved  by 
being  cooled  in  an  air  blast.  Manufac- 
turers generally  furnish  directions  for 
using  their  special  brands  of  steel.  We 
may  add  that  there  is  a  tendency  at  the 
present  time  to  run  lathes  and  other 
machines  at  a  speed  perhaps  higher 
than  need  be  for  the  best  use  of  fine 
tools.  A  deeper  cut  and  slower  speed 
would  show  better  results. 


The   New   York   Elevated   Railroad 
Disaster. 

The  immunity  from  serious  disaster 
which  characterized  the  running  of  the 
IClevated  Railroad  of  New  York  for 
twenty-seven  years,  or  as  long  as  the 
road  made  use  of  steam  locomotives, 
has  been  rudely  changed  since  the  in- 
troduction of  electricity.  Rear-end  col- 
lisions have  been  painfully  frequent,  but 


tlie  appalling  tragedy  last  month  of  a 
car  full  of  passengers  falling  from  the 
structure  with  the  resultant  death  of  12 
persons,  and  42  others  seriously  in- 
jured, marks  a  new  epoch  in  luetropoli- 
tan  passenger  traffic.  The  causes  are  not 
far  to  seek.  Increase  of  speed,  introduc- 
tion of  a  large  number  of  new  and  in- 
experienced men  and  the  retention  of 
old  means  and  methods  in  new  and  com- 
plex combinations,  have  met  with  the  in- 
evitable result.  The  accident  was  of  the 
most  spectacular  kind.  Though  the  evi- 
dence so  far  is  not  conclusive,  it  appears 
that  the  motorman,  Paul  Kelly,  who 
came  into  the  service  of  the  company 
during  the  recent  strike,  ran  his  train 
of  six  cars  on  to  the  curve  at  Ninth 
.ivenue  and  Fifty-third  street,  his  sig- 
nals set  for  Ninth  avenue,  while  the 
signals  at  the  curve  were  set  for  Sixth 
tivenue,  which  is  reached  by  a  section 
on  Fifty-third  street.  The  report  states 
that  the  signal  man  was  absent  from 
his  post,  but  the  signals  were  there 
and  Kelly  should  have  seen  them  in  time 
to  stop  before  coming  to  the  switch. 
Instead,  he  kept  on  at  a  rate  of  speed 
said  to.  be  about  fifteen  miles  an  hour. 
The  rate  of  speed  allowed  in  taking  the 
curve  is  eight  miles  an  hour.  Kelly 
evidently  saw  his  mistake  at  some  dis- 
tance from  the  curve.  He  applied  the 
brakes  and  the  front  car  came  to  a  full 
stop  before  completing  the  curve,  which 
has  a  radius  of  one  hundred  and  twenty- 
five  feet.  The  train  of  cars  buckled  be- 
tween the  second  and  third  cars  at  a 
point  thirty  feet  before  the  second 
car  had  readied  the  switch,  the  impact 
of  the  third  and  succeeding  cars  being 
of  sufficient  force  to  push  the  rear  truck 
of  the  second  car  off  the  track  and 
continuing  on  their  course,  the  second 
car  was  literally  swept  off  the  structure. 
'I'he  second  car.  after  leaving  the  track, 
turned  completely  over  sidewise  and  the 
end  nearest  the  third  car  fell  to  the 
street,  a  distance  of  about  twenty  feet. 
The  truck  wheels  in  jamming  over  on 
the  electrically  charged  third  rail  flashed 
into  flames  of  blinding  fire.  When  the 
second  car  had  fallen  into  the  street, 
the  front  truck  of  the  third  car  left  the 
track  and  fell  over  into  the  wreckage. 
The  third  car  swung  over,  and,  for- 
tunately, struck  into  the  window  of  an 
adjoining  building,  the  passengers  es- 
caping through  the  window.  The  sec- 
ond car  was  nearly  rent  to  pieces  before 
it  reached  the  ground.  The  bulk  of  the 
passengers  fell  in  a  heap  in  the  end  of 
the  shattered  car  and  the  heavy  truck 
^of  the  third  car  with  its  motor  attach- 
ments falling  upon  them  was  the  chief 
cause  of  the  casualties  that  ensued.  The 
Board  of  Railroad  Commissioners  in 
their  report,  on  September  23,  holds  that 
Paul  Kelly,  the  motorman,  who  has  dis- 
appeared, was  chiefly  to  blame,  but  adds 
that  the  tower  man.  C.  A.  Jackson,  also 


contributed  to  the  accident.     The  equip- 
ment was  said  to  be  in  good  order. 


Railway  Rates  in  Europe  and  America. 

Compilations  made  from  foreign  and 
domestic  statistics  show  a  freight  rate 
on  English  roads  of  nearly  two  cents 
per  mineral  ton-mile.  The  actual  fig- 
ures are  1.93  cents.  A  ton-mile  of  mer- 
chandise or  live  stock  costs  2.94,  and  on 
all  commodities  an  average  of  2.32. 
.\gainst  these  the  figures  of  the  United 
States  are  startlingly  small,  being  0.58 
cent.  On  German  roads  it  is  1.42  cents; 
on  French,  1.55;  Austrian,  1.16,  and 
Hinigarian,   1.30. 

England's  passenger  rates  per  mile 
according  to  the  business  magazine,  on 
the  same  classes  as  there  cited  for  the 
United  States,  were  4  cents,  Germany's 
3.8  cents.  For  their  average  day's 
wages  workmen  can  travel  as  follows: 
Anierican,  65  miles;  British,  35;  Ger- 
man, S3;  French.  40;  Belgian,  39;  Ital- 
ian, 38,  and  East   Indian,  21, 

On  .\merican  roads  locomotive  engi- 
neers average  $4  a  day;  En.glish,  $1.62; 
Belgian,  $1.01;  .-Xmerican  fireinen  get 
$2.28;  British,  gi  cents;  Belgian,  72 
cents.  Railroad  laborers  in  the  United 
States  get  from  two  to  four  times  as 
much  as  laborers  on  foreign  roads. 
Forty  per  cent,  of  the  gross  earnings 
of  .'\merican  railroads  goes  to  labor, 
while  only  25  per  cent,   goes  to  capital. 


New  Engines  for  the  Clover  Leaf. 

The  Clover  Leaf  Railroad  has  just 
placed  an  order  with  the  American  Lo- 
comotive Company  for  15  locomotives 
of  the  consolidation  type.  They  will 
be  ready  early  in  the  winter,  and  will 
increase  the  number  of  engines  in  ser- 
vice on  the  Tolcdo-St.  Louis  line  to 
III.  They  will  be  used  exclusively  for 
freight  service.  Their  weight  will  av- 
erage 189,000  lbs;  size  of  boiler  68j4 
ins.,  with  322  flues  14  ft.  6  ins.  in  length; 
drivers  57  ins.  in  diaineter.  The  size  of 
cylinders  are  21  ins.  diameter  by  28  ins. 
length  of  stroke. 


The  more  sensible  portion  of  the  au- 
tomobiling  people  in  Europe  are  decid- 
edly opposed  to  road  racing  and  to  the 
use  of  cars  on  common  roads  that  can 
be  speeded  above  twenty  miles  on  hour. 
People  are  coming  to  believe  that  per- 
sons deficient  in  good  sense  with  a  fast 
motor  under  their  command  will  always 
be  a  source  of  danger  to  all  users  of  the 
highways.  There  is  a  strong  public  sen- 
timent growing  in  favor  of  sending  peo- 
ple to  jail  who  have  caused  accidents  by 
reckless  speeding  of  motors. 


In  Germany  locomotive  engineers  are 
said  to  receive  a  gold  medal  and  $500 
for  every  ten  years  of  service  without 
accident. 
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Air  Brake  Department. 


Value    of    Best    Brakes. 

A  iailn>,iil  :Ki-iiK'iil  is  an  aui'ul  ami 
laiiiciilal)lc  tiling,  especially  when  attend- 
ed with  the  horrors  of  burning  wreck- 
age, loss  of  life,  and  maiming  of  human 
beings  who  have  entrusted  their  lives 
to  the  kioping  of  railway  companies  on 
whose  train  lliey  select  transportation. 
Foreigners  have  stood  aghast  at  the  .ip- 


CONDUCTBD      BT      F.     M.      NBLLIS. 

a    striking    evidence    favorable    tr.    their  as  but  one  life  was  lost,  wlicreas,  under 

in.inagenieiU.  slightly   diflferent  circumstances  the   cn- 

^'et.  in  the  midst  of  it  all,  some  do  not  tire  train-load  of  passengers  would  have 

see  that  much  of  the  costs  and  many  of  accompanied  the  brave  engineer  to  death 

the   accidents   could  be   averted   if  more  in  the  waters  of  the  drawbridge. 
attention  were  paid  tn  brakes,  both  with         A  retrospection  of  conditions  attending 

re--pect    to    care   of   the    present    brakes  this  accident  is  interesting.    A  year  and 

anil  the  availability  of  best  brakes.  a    half   ago     the    officials    of     the   road. 

We  arc  prompted  to  present  the  above  realizing  thai  letter  and  best  brakes  were 


VVESI-INGHOISE     TRACTION     BRAKE     EXHIBIT    AT     ELECTRIC     STREET     CAR     CONVENTION,     SEPTEMBER    St.,     PHILADELPHIA.     PA. 


parent  utter  recklessness  of  American 
railroad  practices,  and  we  have  grown  in 
a  measure  to  look  upon  them  as  a  nat- 
ural consequence  of  railroad  transporta- 
tion and  a  heritage  of  our  system  and 
methods,  feeling  satisfied  that  we  are 
slowly  but  surely  improving,  as  the  loss 
of  life  statistics  show,  and  that  we  are 
gradually  diminishing  our  accidents  per 
passenger  mile. 

On  our  American  railroads  each  fresh 
accident  horror  is  met  with  submissive 
sorrow  and  honest  but  vain  regret.  Then 
follows  the  usual  damage  suits  and  settle- 
ment of  obituary  claims,  railroad  man- 
agers meanwhile  realizing  that  such  costs, 
if  possible  nf  elimination,  would  result  in 


facts  for  more  serious  consideration  be- 
cause of  a  recent  accident  on  one  of  the 
prominent  lines,  whose  traffic  is  dense, 
and  train  speeds  high.  A  sw^iftly  moving 
train  had  sudden  and  urgent  need  to 
stop  on  account  of  an  open  drawbridge. 
The  stop  was  made,  but  not  before  the 
locomotive,  with  its  brave  sacrificing  en- 
gineer, had  toppled  over  and  sunk  to  the 
bottom  of  eighteen  feet  of  water.  The 
first  car  overhung  the  drawbridge,  so 
nearly  balanced  that  it  might  have  been 
shoved  over  by  the  pressure  of  the  hand. 
The  remaining  several  cars  of  the  train, 
crowded  with  passengers,  remained  safe- 
ly on  the  tracks  of  the  trestle.  The  ac- 
cident niav  be  characterized  as  fortunate. 


obtainable,  discarded  a  substitute  high 
speed  brake  for  a  brake  of  super- 
ior type,  and  a  real  high  speed 
brake  was  installed.  The  reorganization 
of  the  brake  system  cost  many  thousands 
of  dollars  to  the  railroad  company,  but 
in  the  above  accident  the  best  brakes 
proved  their  real  value  by  saving  the 
hundreds  of  lives  in  the  passenger  cars 
behind. 

Not  only  has  this  accident  proved  in 
a  mechanical  way  that  best  brakes  have 
a  superior  value,  but  a  confidence  is  im- 
parted to  the  traveling  public  that  such 
lines  as  the  one  above  is  prepared  to 
care  for  its  passengers'  safety  to  the  full- 
est extent  that  the  brake  manufacturers" 
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skill  can  achieve.  Apart  from  the  de- 
plorable death  of  the  brave  and  sacri- 
ficing engineer,  there  is  an  absence  of 
the  usual  lamentations  and  vain  re- 
grets, this  being  replaced  by  the  se- 
cure and  congratulatory  feelings  that 
all  was  done  that  could  possibly  be  done 
by  providing  in  the  fullest  measure  best 
brake  precautions  for  the  safety  of  pas- 
sengers.   

A  Duplex  Brain. 

The  story  is  current  that  Mr.  George 
Westinghouse,  while  playing  a  winning 
hand  of  whist  at  a  social  party  one  even- 
ing, worked  out  simultaneously  the  de- 
tails of  a  gas  meter  which  had  baffled  his 
ingenuity  at  other  times. 

This  recalls  an  anecdote  of  Mr.  West- 
inghouse on  his  trip  home  from  the  now 
famous  Burlington  brake  trials  in  1887. 
The  disappointment  at  the  failure  of  hi'; 
trial  50  car  freight  train,  equipped  witli 
the  plain  triple  valves  of  that  time,  to 
perform  satisfactorily  had  affected  the 
inventor  deeply,  especially  with  refer- 
ence to  the  severe  shock  on  the  rear  end 
of  the  train,  due  to  the  slowness  of  the 
rear  brakes  going  on,  after  the  head 
brakes  had  applied. 

He  saw  that  a  much  quicker  applica- 
tion throughout  the  train  would  be  nec- 
essary to  eliminate  the  shocks,  and  make 
the  brake  applicable  to  long  train  con- 
ditions. He  also  realized  that  whatever 
change  was  made,  it  must  be  of  a  kind 
that  would  work  harmoniously  with  the 
brake  then  in  service.  The  change  in  the 
system  should  not  throw  away  the  old 
triple  valves,  which  must  work  har- 
moniously with  the  new  triple  valves, 
during  the  transition  period,  until  a 
complete  change  could  be  effected  and 
full  benefits  of  the  new  brake  be  secured 
with  the  new  valve. 

Sitting  in  the  car,  these  thoughts  run- 
ning in  his  mind,  he  was  aroused  by  the. 
superintendent  of  the  road,  who  asked  if 
he  would  not  like  to  ride  on  the  engine. 
He  replied  that  he  would,  and  at  the  next 
stop  climbed  up  on  the  engine,  and  sat 
down  on  the  forward  end  of  the  fireman's 
seat  box.  the  superintendent  sitting  be- 
hind him. 

Mr.  Westinghouse  gazed  abstractedly 
at  the  rails  ahead,  evidently  thinking 
hard  on  his  air  brake  problem.  The 
engineer,  doubtless  with  mischief  in  his 
mind,  called  across  the  footboard: 

"Come  over  here  and  make  this  stop. 
You  can  build  brakes  all  right,  but  show 
us  what  you  can  do  in  making  stops  with 
them." 

Mr.  Westinghouse  roused  from  his 
study,  and  the  engineer  persisted: 

"Show  us  what  kind  of  a  stop  you  can 
make!" 

Mr.  Westinghouse  took  the  engineer's 
seat  and  inquired: 


"Where  i>  ilic  station — how  far  off?" 

".Around  that  curve,  on  the  right,  about 
half  a  mile  ahead.  Better  shut  off  now, 
and  catch  'er  up." 

Mr.  Westinghouse  shoved  the  throttle 
lever  in  and  grasped  the  brake  valve 
handle. 

"Better  catch  'er  up  a  bit,"  cautioned 
the  engineer;  "the  tank's  just  around 
that  curve,  opposite  the  station.  Don't 
let  'er  get  by!" 

"All  right,"  rejoined  the  air  brake's 
inventor,  as  he  struck  the  curve,  "I  see 
it   now." 

The  engineer  chuckled,  for  according 
to  his  calculation  the  train  would  slide 
by  about  three  car  lengths,  and  would 
have  to  be  backed  up,  evidently  to  the 
decided  discomfort  of  the  presumptuous 


AN  AIR  BRAKE  INSTRUCTION  TABLE  USED 
ON   THE        FRISCO"  ROADS. 


"tenderfoot  engineer";  for  hadn't  he, 
great  inventor  though  he  was,  the  rank- 
est kind  of  a  cheek  to  tackle  the  most 
difficult  stop  on  the  road — a  stop  on  a 
curve,  and  on  a  down  grade,  which  not 
one  of  the  regular  engineers  on  the  di- 
vision made  once  in  five  times  without 
"plugging"  the  engine,  or  using  steam? 

Whether  it  was  superior  skill,  good 
luck,  or  that  the  brakes  knew  their  mas- 
ter, is  not  recorded,  but  it  is  said  that 
the  stop  was  made  beautifully. 

The  fireman  dropped  the  spout  into 
the  mathematical  center  of  the  manhole 
and  stood  gazing  in  open-mouthed  as- 
tonishment at  the  unusual  achievement, 
too  bewildered  to  turn  on  the  water  un- 
til sharply  reminded  of  that  omission  by 
the  brakeman,  who  had  come  over  to 
investigate  the  cause  of  the  unusual  phe- 
nomena. 

With  a  light  second  application  hold- 


ing till-  tr.iiii.  reverse  lever  in  back  cor- 
ner notch,  to  permit  the  engineer  to 
"drop  a  bit  o'  oil  on  her  links  and  ec- 
centrics," Mr.  Westinghouse  sat  gazing 
thoughtfully  at  tlie  steam  cylinder  of 
the  air  pump,  projecting  above  the  run- 
ning board,  apparently  oblivious  to  his 
splendid  achievement,  as  the  others  saw 
it.  To  him  more  important  things  were 
transpiring. 

Suddenly  he  awaked  into  activity,  slid 
from  the  high  seat  box  to  the  deck,  and 
slapping  the  superintendent  on  the  knee, 
exclaimed  delightedly: 

"Jones,  I've  got  it — got  it,  sure!  Can 
do  it,  too,  with  air  pressure  alone!  Won't 
need  electricity." 

He  hesitated  and  his  eyes  glowed  un- 
der the  inspiration  of  his  new  concep- 
tion. 

■"And  I'll  put  the  train  pipe  air  into  the 
brake  cylinder,  too!  I  won't  waste  it! 
I'll  make  it  do  work,  and  there'll  be  no 
shock  to  the  rear  cars,  either." 

The  engineer  had  finished  his  oiling 
and  climbed  up  into  the  gangway.  He 
had  evidently  had  time  to  recover  from 
his  surprise  and  to  prepare  his  little 
speech. 

"That  was  a  fine  stop,  sir;  I  couldn't 
liave " 

"What's  that?"  interrupted  the  great 
inventor,  the  erstwhile  "tenderfoot  en- 
gineer." 

"  'Twas  tlie  best  stop  I  ever  saw  made 
at  that  tank.  Couldn't  have  done  better 
myself,  and  not  half  as  good  two-thirds 
of  the  time." 

"Oh,  yes;  that's  so,"  was  the  rejoinder, 
"I  did  make  the  stop,  didn't  I?  I  was 
thinking  of  something  else.  Come  on, 
Jones,  let's  get  back." 

Back  in  the  car  Mr.  Westinghouse  un- 
folded his  scheme  for  venting  train  pipe 
air  locally  to  each  cylinder,  thereby  ap- 
plying serially  all  brakes  from  head  to 
rear  end  as  fast,  if  not  fster,  than  the 
slack  could  run  in;  and  his  scheme  had 
been  conceived  while  making  the  difficult 
stop  at  the  water  tank. 


The  New  Westinghouse  Quick  Service 
Triple   Valve. 

Elsewhere  in  this  number  will  be  found 
a  series  of  demonstrations  made  with  the 
new  Quick-Service  triple  valve  as  com- 
pared with  the  standard  triple  valve.  We 
will  give  a  brief  description  of  this  valve 
for  the  benefit  of  a  number  of  corre- 
spondents requesting  the  same,  but  are 
unable  at  present  to  accompany  the  de- 
scription with  an  illustration  of  this 
valve. 

As  the  name  implies,  the  valve  gives  a 
quicker  service  application  than  does  the 
standard  triple.  Service  applications  are 
made  with  this  triple  valve  similar  in  a 
measure  to  the  emergency  application  of 
the  standard  triple  valve,  but  in  less  de- 
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gree.  In  other  words,  a  train  pipe  re- 
duction is  made  at  the  brake  valve, 
which  influences  the  first  triple  valve, 
and  this  valve  takes  into  its  brake  cylin- 
der a  part  of  the  train  line  pressure, 
making  a  reduction  in  the  train  pipe  of 
the  second  car,  which  also  takes  a  por- 
tion of  the  train  line  pressure  into  its 
cylinder,  and  so  on  serially  throughout 
the  entire  train.  In  this  way  the  rear 
brakes  on  a  very  long  train  are  applied 
with  an  equal  force  and  degree  that  the 
head  brakes  are  applied,  and  in  about 
the  saine  time  that  an  emergency  appli- 
cation is  made.  Auxiliary  reservoir 
pressure  goes  into  the  brake  cylinder  on 
top  of  the  train  pipe  pressure  already 
there,  similar  to  an  emergency  applica- 
tion  with   the   plain   triple. 

As  the  train  pipe  pressure  is  used  in 
performing  useful  work  of  augmenting 
brake  cylinder  pressure,  and  not  wasted 
by  being  thrown  away  to  the  atmosphere 
as  usual,  a  five-pound  reduction  in  the 
train  pipe  will  give  about  as  much  brak- 
ing power  on  each  car  as  a  fifteen-pound 
reduction  with  the  standard  triples.  Also, 
all  brakes  are  applied  in  service  stop 
with  equal  force  throughout  the  train, 
regardless  of  train  length,  as  perfectly 
on  the  hundredth  car  as  on  the  first. 

In  releasing,  when  main  reservoir  pres- 
sure is  admitted  from  the  main  reservoir 
to  the  train  pipe,  the  greater  pressure  in 
the  head  end  of  the  pipe  throws  the  trip- 
les on  that  portion  of  the  train  to  the 
extreme  release  position,  compressing  a 
spring,  and  opening  a  small  exhaust  port 
for  the  escape  of  cylinder  pressure.  The 
pressure  in  the  train  pipe  at  the  rear  end 
of  the  train,  being  lower  than  that  in  the 
head  end,  due  to  the  friction  in  the  pipe, 
is  not  sufficient  to  drive  the  rear  triples 
against  the  opposition  of  the  spring,  to 
extreme  release  position,  where  the  small 
exhaust  port  is  brought  into  play.  When 
the  spring  is  not  compressed,  or  only 
partly  compressed,  a  main  or  larger  ex- 
haust port  is  brought  into  play,  which 
allows  the  brake  cylinder  pressure  to 
escape  more  rapidly.  In  this  way  the 
rear  brakes  on  a  long  tniin  are  released 
before  those  on  the  head  end,  thus  doing 
away  with  the  shock  of  the  slack  run- 
ning out,  which  breaks  the  train  in  two, 
as  it  is  now,  by  allowing  the  heavy  en- 
gine and  head  portion  of  the  train  to 
lunge  forward,  the  rear  brakes  remain- 
ing on,  or  tardily  releasing,  and  anchor- 
ing the   rear   cars. 

Fifteen  to  seventeen  pounds  train  pipe 
reduction  will  apply  the  brake  fully  in 
service  application  and  will  give  three  to 
five  pounds  higher  pressure  in  the  brake 
cylinder  than  is  obtained  with  the  pres- 
ent standard  triple  valve. 

In  emergency  applications  the  opera- 
tion is  practically  the  same  as  with  the 
standard  triple  valve. 


Oil   Cup   For  Air   Pumps. 

The  accompanying  illustration  shows 
an  oiling  device  which  I  have  been  using 
with  good  success  for  some  time  past, 
and  the  men  all  like  it. 

Fig.  I  shows  the  cup  ready  to  receive 


is  simple  in  construction  and  operation. 
Simply  fill  the  cup,  then  turn  opening 
down.  R.  N.  Martin, 

Penna.  R.  R. 
Rcnovo,  Pa. 


OIL  CUP  KOR    AIR    CYLINDER.    WITH    SPEC- 
IAL FITTING  FOR  CENTER    PIECE. 


oil,  also  screwed  into  a  special  fitting 
which  I  have  made  to  accommodate 
the  cup  to  the  close  quarters  required 
by  the  8  inch  pump.  The  cup  will  gen- 
erally screw  into  the  9H  inch  pump  with- 
out using  the  connection,  and  will  go  into 
II  inch  pumps  without  the  connection. 

I  intend  to  arrange  a  connection  so  it 
can  be  easily  attached  to  any  pump  with- 
out removing  the  key  to  do  so. 

Fig.  I  also  shows  the  cup  in  position 
to  receive  oil,  which  is  put  in  at  the  cup 
part  A,  passes  then  into  chamber  B,  the 
hollow  cavity  in  cock-key.     By  t'brning 


Sff.  i  Loco.  Eng. 


POSITION  OF  HANDLE  FOR  EMPTYING  OIL 
INTO    CYLINDER. 


down  the  handle  the  inlet  is  closed,  and 
the  oil  is  spilled  through  port  C,  D,  E 
and  F  to  the  pump  cylinder. 

The  cup  so  far  has  proven  convenient, 
and  an  oil  saver,  the  oil  reaching  the  cyl- 
inder, none  flowing  back,  as  the  stroke 
of  the  piston  can't  blow  the  oil  out.     It 


An  Air  Brake  Object  Lesson — A  Few 

Facts  in  Terms  of  Dollars 

and  Cents. 

Jennings  had  again  been  summed  to 
his  General  Manager's  presence,  and  as 
he  entered  the  outer  office  he  was  greet- 
ed by  both  Burns,  the  chief  clerk,  and 
Phil,  the  office  boy. 

"Hello!  Jennings,"  said  Burns,  "we 
haven't  seen  you  for  a  coon's  age. 
You've  been  off  the  carpet  too  long. 
The  G.  M.  wants  to  rub  off  the  rust  and 
polish  you  up  a  bit." 

"Bumps  for  yours,  Mr.  Jennings,"  said 
Phil. 

To  these  greetings  Jennings  made  the 
single  rejoinder: 

"Will  the  Boss  see  me?" 

"Betcher  life,"  said  Phil,  "and  that's 
not  all  he'll  do.  Bumps,  fine  and  dandy, 
for  yours,  Mr.  Jennings." 

"Go  right  in,  Jennings,"  said  Burns. 
"I'll  have  the  ambulance  ready  for  you 
when  the  green  door  swings  outward." 

Jennings  pushed  inward  through  the 
green  swinging  door  and  stood  before 
the  flat-top  desk,  behind  which  sat  the 
General  Manager,  sphinx-like  and  se- 
vere. 

"Jennings,"  began  the  G.  M.,  "on  your 
recommendation  I  equipped  all  our  pas- 
senger trains  with  high  speed  brakes. 
We  have  had  a  lot  of  trouble  on  the 
"Blue  Streak"  and  "Chain  Lightning" 
from  undesired  emergencies  and  break- 
in-twos." 

"Yes,  sir;"  replied  Jennings.  "But  we 
have  eliminated  all  that.  I  have  rode 
with  the  engineers  and  they  don't  use 
steam  any  more  until  they  are  dead  sure 
the  hind  brakes  are  off.  We  have  in- 
stalled a  test  plant  with  a  "K"  valve  at 
each  terminal  that  searches  out  the  bad 
triples,  and  we  have  got  away  from  that 
trouble.  We  keep  the  equalizing  piston 
of  the  brake  valve  clean  and  well  oiled, 
and  they  don't  jump  on  the  brakes  any 
more  like  they  used  to.  We  are  using 
a  good  grade  of  oil  to  lubricate  the  slide 
valves,  and  we  have  not  had  a  single  bit 
of  trouble  from  this  source  for  six 
months." 

,  "Yes,  that's  true!"  rejoined  the  G.  M. 
"But  that's  not  what  I  called  you  here 
lor.  It's  about  the  accident  at  Lawrence, 
and  I  want  you  to  explain  why  the  train 
did  not  stop  in  time  to  save  the  '909" 
which  cost  me  $18,000  not  three  months 
ago.  You  gave  me  to  understand  that 
high  speed  brakes  would  prevent  acci- 
dents." 

"Not  exactly,  sir;"  replied  Jennings, 
"not  prevent  all  accident,  but  prevent  a 
good   many   in  which   insufficient  brake 
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power  cuts  a  figure.  At  Lawrence  the 
further  abutment  span  of  the  bridge 
washed  out,  and  the  stupid  flag  boy  that 
the  watchman  sent  back  to  flag  the 
'Chain  Lightning'  went  off  in  the  bush- 
es picking  blackberries,  and  the  'Chain 
Lightning'  came  around  the  curve,  strik- 
ing the  bridge  going  fifty  miles  an  hour, 
and  as  soon  as  he  saw  the  red  flag  of 
the  watchman  the  engineer  shut  oflf  and 
applied  his  brakes.  The  train  stopped 
on  the  brink  of  the  missing  span,  the 
engine  breaking  her  shackle  and  drop- 
ping ofif  into  the  river,  leaving  the  first 
express  car  hanging  ready  to  topple  over, 
if  given  a  good  healthy  push.  The  en- 
gineer and  fireman  having  done  all  they 
could  to  stop  the  train,  rushed  back  over 
the  coal  pile  and  top  of  the  tank,  just 
in  time  to  reach  the  toppling  express 
car.  as  the  engine  shackle  broke  and  let 
her  drop  40  feet  to  the  rocky  bottom  of 
the  raging  stream  below.  The  engineer 
and  fireman  pounded  on  the  end  door 
and  grew  ten  years  older  while  waiting 
for  somebody  to  come  and  let  them  in 
out  of  their  dangerous  positions,  and 
when  they  reached  the  trestle  they  were 
too  frightened  to  answer  the  quizzing 
of  newspaper  reporters  and  questions  of 
the  passengers.  The  fireman  liasn't 
worked  since." 

"Yes,"  replied  the  G.  M.,  "I'm  told 
that  the  passengers  were  loud  in  their 
denunciation  of  tlic  management  that 
would  bring  them  into  an  accident  so 
close  to  death,  and  a  vote  was  taken  that 
managers  who  could  not  run  their  road 
better  than  that  ought  to  be  hung.  But 
why  didn't  the  high  speed  brakes  stop 
that   train.  Jennings?" 

''I  believe,  sir,"  replied  Jennings, 
"'that  an  exceptional  good  emergency 
stop  was  made  in  less  than  1,000  feet. 
The  train  was  running  50  miles  an 
hour." 

"That's  all  right,  but  what  good  did  it 
do  us  to  make  that  lot  of  tests  a  year 
or  two  ago  that  cost  us  about  $20,000 
and  yet  did  not  save  us  this  $18,000  en- 
gine?" 

"We  lost  the  engine,  but  saved  the 
train  and  passengers.  Ordinarily  we 
would  have  lost  everything.  The  test 
taught  us  that  the  brake  on  the  forward 
truck  wheels  of  a  locomotive  will  cut 
off  easily  60  feet  of  the  stop  at  50  miles 
per  hour  on  such  a  train.  Sixty  feet 
more  and  that  express  car  would  have 
been  dangling  in  its  place.  That  first  ex- 
press car  contained  five  cages  of  lions  and 
tigers  from  Barnum  &  Bailey's  Circus, 
going  into  winter  quarters  at  Bridge- 
port. Those  animals  are  worth  a  lot  of~- 
money,  and  would  have  brought  from 
$1,000  to  $5,000  each,  csppcially  if  they 
were  killed.  That  truck  brake  cost  us 
$200,  and  saved  the  express  car  and  at 
least  $20,000  in  wild  animals." 

"Whew!"  whistled  the  G.  M.,  "that's 
more  than  we  paid  for  the  engine.     Cost 


of  truck  brake,  $200;  saved  $20,000. 
That's  one  hundred  fold.  Good  invest- 
ment! Now  that  appeals  to  me  when 
you  put  it  in  terms  of  dollars  and  cents. 
Go  on.  This  is  getting  interesting. 
What  else?" 

Jennings  continued:  "Using  the  quick 
action  triple  valve  on  tender  probably 
cut  off  20  feet  of  the  stop.  This  distance 
would  save  the  second  car,  dangling  over 
the  water.  The  triple  cost  $1500,  and 
saved  the  car  whose  cost  was  about 
$3,000,  or  about  two  hundred  fold. 

"Another  good  investment,"  rejoined 
the  G.  M.    "Go  on." 

"By  using  triple  valves,  which  vented 
train  pipe  pressure  to  the  brake  cylinder, 
instead  of  wasting  it  to  the  atmosphere 
as  the  old  triples  did,  gave  us  10  per 
cent,  greater  braking  power  and  re- 
duced speed  about  120  feet.  This  greater 
distance  would  have  put  the  second  bag- 
gage car  over  into  the  river  on  top  of 
the  engine,  and  two  express  cars,  leaving 
the  passenger  cars  on  the  bridge.  The 
cost  of  changing  the  inferior  triples  to 
the  superior  type  cost  possibly  $150,  a  sav- 
ing in  cost  of  baggage  cars  alone,  aside 
from  valuable  contents,  doubtless 
amounted  to  $8,000,  or  a  saving  of  forty 
fold." 
"Good!    Go  on." 

"The  high  speed  brake  cuts  off  one- 
third  of  the  ordinary  stop.  The  half 
way  substihite  which  we  used  to  have — 
merely  90  pounds  pressure  in  train  pipe 
with  no  automatic  reducing  valve — prob- 
ably cut  off  about  one-sixth  of  the  stop, 
say,  or  about  200  feet,  or  about  three 
passenger  car  lengths.  This  would  have 
dumped  the  cafe  car,  chair  car  and  ladies" 
coach  into  the  river  on  top  of  tlie  en- 
gine, baggage  cars  and  express  cars,  leav- 
ing the  smoking  cars  alone  standing  on 
the  bridge.  The  cost  of  high  speed 
brakes  on  that  train  was  aI)out  $200^  but 
we  can't  compare  it  with  the  incalcuable 
saving  of  passengers'  lives  that  were 
saved.  I  think  that  is  enough  to  justify 
the  expenditure  of  mon.-y  we  have  made 
to  equip  our  rii.ul  with  the  best  brakes 
obtainable." 

"You're  right,  Jennings,  and  I  want 
to  thank  you  right  here  for  the  judg- 
ment you  have  used  in  the  matter,  and 
your  success  in  overcoming  the  objec- 
tions we  all  raised  at  the  outset  when 
you  recommended  better  brakes.  You 
may  go." 

As  Jennings  swung  the  green  door 
outward  and  passed  through  the  outer 
office,  his  bright  eyes  'and  flushed  face 
betrayed  to  Burns  the  fact  that  an  am- 
bulance was  not  needed.  As  he  passed 
through  the  outer  door  Phil  called,  faceti- 
ously: 

''Good-bye,  Mr.  Jennings.  Don't  take 
any  wooden  money." 

Inside  the  green  door  the  G.  M.  was 
musing  to  himself: 

"That     young     fellow,     Jennings,     is 


worth  his  weight  in  gold.  He  can  show 
in  terms  of  dollars  and  cents  the  saving 
he  is  making,  not  only  in  the  matter  of 
brake  equipment,  but  in  preventing  loss 
of  rolling  stock  and  eliminating  law 
suits." 

Cunlinuing.  lie  muttered  to  himself: 
"If  I  had  half  a  dozen  officials  as  effi- 
cient in  their  positions  as  Jennings  is  in 
his,  I  would  fire  the  rest  of  my  whole 
official   force  to-morrow." 


A  Splendid  Bargain. 

W'e  have  secured  a  limited  number  of 
ciilored  charts  from  the  publishers  of 
Blackall's  Catechism,  showing  in  eight 
colors  both  the  passenger  train  equip- 
ment .Tud  freight  train  equipment.  The 
passenger  train,  consisting  of  engine, 
tender  and  one  car,  shows  all  of  the 
valves  in  section  as  well  as  the  other 
brake  parts;  also  the  whistle  signal  sys- 
tem on  these  three  vehicles.  The  freight 
chart  shows  in  a  similar  way  the  parts 
common  with  the  freight  equipment. 
So  long  as  these  charts  last  we  will 
send  them  to  our  readers  at  half  usual 
rates.  This  includes  one  of  the  freight 
charts  ami  one  'if  the  passenger  charts, 
13  ins.  by  36  ins.  in  size,  on  fine  paper 
for  framing.  Should  be  in  every  lodge 
room,  instruction  room  and  Y.  M.  C.  A. 
Price,  50  cents,  postage  prepaid. 


Unique  Triple  Valve  Model. 

.\  iniique  and  serviceable  educational 
device  is  found  in  the  triple  valve  model 
designed  and  manufactured  by  Mr.  W. 
Van  Name,  and  as  illustrated  elsewhere 
in  this  issue.  The  triple  valve  model  is 
made  of  hardwood,  nicely  finished  and 
painted  in  cohirs.  showing  in  section  the 
inner  working  parts  of  the  valve  in  the 
same  manner  as  the  more  bulky  and 
heavier  metal  valve  usually  employed. 
We  cheerfully  recommend  this  model  to 
students  and  others  in  pursuit  of  air 
brake  information.  For  sale  at  this  office 
exprcssage  prepaid,  for  $2.50. 


One  of  the  great  railroad  achievements 
during  last  month  was  the  Erie  securing 
control  of  the  Cincinnati,  Hamilton  & 
Dayton  System.  Details  are  not  worked 
out  yet,  but  we  understand  that  the  C, 
H.  &  D.  system  will  be  managed  as  part 
of  the  Erie.  When  the  organization  is 
completed,  it  is  expected  that  one  of  the 
officials  of  the  Erie  will  be  appointed 
general  manager  of  the  new  lines. 


The  annual  report  of  the  New  York, 
New  Haven  &  Hartford  Railroad  shows 
gross  receipts  of  $49,981,947.  The  oper- 
ating expenses  amounting  to  71.7  per 
cent,  of  the  total  earnings.  The  New 
Y'ork  &  Ontario  Cotupany,  largely 
owned  by  the  New  York  &  New  Haven, 
showed  gross  receipts  of  over  $4,500,000. 
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Thirteenth    Annual    Convention    of   the 

Traveling  Engineers'  Association 

at   Detroit,    Mich. 

l)i-lroil,  Midi.,  haviiiK  liccn  clvscn  fur 
tlio  place  of  meeling  of  the  thirtciMilh  an- 
nual convention  of  llie  Traveling  Engi- 
neers' Association,  llu-  niombers  in  good- 
ly numbers,  many  of  llicm  accompanied 
liy  ladies,  gathered  al  the  Cadillac  llfilcl 
on  the  morning  of  September  12.  That 
Secretary  Thomiison  and  his  advisors 
have  a  happy  faculty  of  ])rognoslicating 
future  wealhir  rondilions  is  apparent 
frnui  iIk-  fact  lliai  llir  traveling  engineers 
seldiini  if  ever  gather  when  the  clenionis 
arc  not  of  a  character  to  gladdcu  the 
hearts,  particularly  of  the  ladies  wlio 
come  to  the  meetings  with  the  intention 
of  doing  the  town,  wlu'chcvcr  it  happens 
to    be. 

Everybody  knows  Detroit  makes  strong 
claims  of  being  a  model  convention  city, 
that    it   has   manv  attractions   both    uithiu 


to  locomotives  as  a  step  in  the  right  di- 
rection, and  concluded  by  referring  to 
the  satisfactory  condition  of  the  finances 
of  the  association  and  increased  mem- 
bership. 

Kolbnyiiig  tin-  delivery  of  the  address 
ilie  convention  was  duly  declared  for- 
m.ally  opened   and   ready   for  business. 

SKC  HET.\l<v's   HEI'OHT. 

First  came  the  reading  of  the  secre- 
tary's report,  after  which  a  recess  was 
taken  both  to  permit  the  ladies  to  retire 
from  the  hall  and  give  the  members  an 
opportunity  to  balance  their  accounts 
with  the  secretary.  The  report  shows  a 
most  satisfactory  state  of  affairs.  Sep- 
tember I,  1904,  there  were  503  members. 
Since  that  time  71  new  names  have  been 
enrolled  and  one  member  has  been  re- 
instated, making  the  present  member- 
ship S7S'  witli  Siime  thirty  applications 
to    be    T'ted    uiioii.      Rusiness    being    re- 


proven  satisfactory."  The  commif.ce 
look  for  best  results  with  one  fireman, 
and,  if  necessary,  shorter  divisions  for 
men  firing  heavy  locomotives.  Quite  an 
animated  discussion  followed  the  paper, 
the  consensus  of  opinion  being  Mnt  the 
third  man  was  not  necessary  and  that 
much  could  be  done  in  the  way  of  light- 
ening the  fireman's  work  by  proper  in- 
struction from  traveling  firemen.  The 
question  was  asked,  Why  have  two  fire- 
men on  an  engine  when  the  firemen 
themselves  do  not  request  it?  The  dis- 
cussion was  closed  by  a  motion  which 
was  seconded  and  carried  that  each  road 
and  switch  engine  should  have  one  engi- 
neer and  one  fireman. 

At  this  stage  of  the  proceedings  a  re- 
port of  committees  who  attended  the  last 
Master  Mechanics'  convention,  and  which 
referred  to  the  work  of  that  convention. 
was  read,  accepted  and  ordered  primed 
in  the  T,  E.  .\ssociation  proceedings. 
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and  without  its  limits,  a  beautiful  river 
and  the  Cadillac  Hotel,  second  to  none 
as  a  convention  entertainer.  Promptly 
at  10  o'clock  President  Benjamin  called 
the  convention  to  order  in  a  fine  hall  in 
the  hotel  set  apart  for  the  meetings  and 
introduced  Rev.  Dr.  Moekridgc,  who 
offered  a  fervent  prayer. 

Mr.  C.  B.  Conger  then  presented  the 
president  with  a  gavel,  who  follow-ed 
with  an  alile  address.  He  referred  to 
the  last  convention,  then  stated  that  his 
hearers  were  again  together  to  take  up 
the  work  mapped  out  at  that  time.  Ref- 
erence was  made  to  the  care  and  thought 
given  by  the  committees  in  preparing 
papers  to  be  read,  and  urged  all  to  take 
part  in  the  discussion.  The  importance 
was  pointed  out  of  co-operation  of  the 
traveling  engineers  with  both  the  men 
under  them  and  the  mechanical  otticers ; 
difhculties  encountered  with  modern 
power  as  compared  to  the  old ;  new  de- 
vices ;  superheated  steam ;  greater  effi- 
ciency ;   application   of  mechanical   stokers 


sunied.    the    treasurer's    report    was    read 
and   accepted. 

No  new  or  unfinished  business  being 
on  the  secretary's  desk,  an  auditing  com- 
mittee was  elected  to  perform  the  usual 
duties   of   such   committee. 

THIRD   M.\X   ON   THE  LOCOMOTIVE. 

The  first  paper  presented  was  one  un- 
der the  caption,  "The  Third  Man  on  the 
Modern  Locomotive."  The  conclusions 
of  the  committee  w-ere  that  "neither  the 
men  nor  the  company  would  be  benefited 
by  having  the  third  man :"  "the  modern 
locomotive  has  not  sut'ticient  room  for 
the  third  man;"  "trouble  detrimental  to 
the  service  would  ensue  with  two  fire- 
men ;"  "the  hardship  of  a  fireman  is 
largely  eliminated  since  his  only  duties 
are  to  put  coal  in  the  fire  box;"  "would 
make  promotion  slower,  and  as  that  is 
the  one  thing  for  which  the  fireman  is 
striving,  the  procuring  of  good  men 
would  be  diflicult  :"'  "with  the  third  man 
on    an    engine    whore    tried    it    had    not 


C.RE.\SE  .\S  .\   LUBRICA.VT. 

The  second  paper  was  entitled,  Grease 
as  a  Lubricant.  The  committee  believed, 
after  investigation,  that  "grease  as  a 
lubricant  on  any  but  driving  journals. 
main  and  connecting  red  pins,  is  not 
economical  or  safe  practice,  and  while  it 
has  been  used  as  a  lubricant  for  several 
years  has  only  recently  come  into  ex- 
tended use  on  locomotive  driving  jour- 
nal bearings,  main  and  connecting  rod 
bearings." 

The  committee  believes  oil  a  more 
natural  and  better  lubricant  for  loco- 
motive bearings  than  grease,  but  chang- 
ing conditions  incident  to  modern  rail- 
road methods,  pooling  of  engines,  etc.. 
has  led  to  the  use  of  grease  on  driving 
journals  and  rod  pins  on  all  types  of 
locomotives  and  classes  of  service. 

Grease  used  as  outlined  above  tends 
to  reduce  engine  failure  through  oflfering 
more  resistance  to  motion  than  does  a 
fluid  lubricant,  but  the  committee  is  em- 
phatic  on    the   importance   of   "the   clear- 
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ance  of  the  brasses  on  each  side  of  the 
journal  to  prevent  the  scraping  off  of 
the  lubricant,"  though  "it  has  been  found 
to  be  bad  practice  to  give  the  main  driv- 
ing box  brass  too  much  clearance."  A 
use  of  grease  on  any  of  the  other  bear- 
ings is  opposed,  and  on  driving  journals 
and  crank  pins  because  these  parts  are 
the  most  difficult  to  maintain,  due  to 
the  following  reasons: 

1.  Driving  journal  bearings  are  exposed 
to  high  temperature  radiating  from  the 
fire  box  and  ash  pan. 

2.  Careless  handling  of  engines  by  ash- 
pit men. 

3.  Difficulty  of  removing  and  replac- 
ing driving  box  cellars  on  modern  loco- 
motives. 

4.  Waste  settling  from  the  journal,  due 
to  packing  down  and  poor  quality  pro- 
vided. 

5.  Neglect  in  putting  movable  plates  on 
collars  to  prevent  packing  from  working 
out. 

The  paper  was  very  exhaustively  dis- 
cussed, both  pro  and  con.  the  latter  by 
the  way  being  in  a  minority,  and  a  mo- 
tion   was    finally   made    and    carried    that 


the    enginemcn    and    increase    their    com- 
fort. 

PNEUMATIC   SANDERS   AND  BELL  RINGERS. 

The  second  day's  meeting  of  the  as- 
sociation was  called  to  order  by  Presi- 
dent Benjamin  at  9  A.  M.,  and  like  the 
preceding  one,  was  a  lively  session  from 
start  to  finish.  The  last  subject  of  the 
previous  day  was  quickly  disposed  of, 
and  paper  No.  4,  subject,  "Pneumatic 
Track  Sanders  and  Bell  Ringers,"  was 
presented.  The  salient  points  brought 
out  by  the  paper  were  that  pneumatic 
Sanders  are  considered  a  necessary  part 
of  the  equipment  of  all  locomotives  re- 
gardless of  their  assigned  class  of  serv- 
ice, and  that  for  heavy  engines  it  would 
be  difficult  to  dispense  with  their  use; 
that  this  device  relieves  the  engineer  and 
allows  his  attention  to  be  given  to  other 
duties ;  the  importance  of  knowing  be- 
fore starting  out  that  the  track  sanders 
and  appurtenances  are  in  proper  working 
condition ;  that  they  furnish  sand  at  the 
critical  moment  and  are  at  the  same  time 
sand  economizers ;  that  the  quality  and 
condition  of  sand  must  be  given  attention 


following:  That  modern  lubricators  are 
not  radically  different  from  those  of 
earlier  years  and  operated  on  the  same 
general  principle,  though  the  points  of 
.difference  in  the  modern  cups  should  be 
understood  in  order  to  operate  them  cor- 
rectly. The  paper  pointed  out  as  the 
most  radical  change  in  late  designs,  the 
£h;ipe  and  location  of  the  sight  feed  and 
register  glasses  and  continued  by  call- 
ing attention  to  engine  failures  and  in- 
juries to  enginemen  by  bursting  of  glass 
tubes  in  the  old  type  of  cups.  This  was 
attributed  possibly  to  the  higher  steam 
pressure  and  temperature  of  modern  lo- 
comotive boilers. 

-Among  improvements  was  cited  the 
reduced  number  of  screwed  joints  and 
separate  parts  and  a  general  tendency  to 
simplify  and  make  all  parts  to  suit  the 
hard  service  they  receive ;  cups  with 
four  or  more  feeds  for  service  on  four- 
cylinder  and  cross  compounds ;  larger 
steam  pipes  or  equalizing  tubes  which 
are  apparently  necessary  to  maintain  full 
boiler  pressure  in  the  oil  pipes,  and  the 
steam  supply  should  come  from  the 
steam  dome  direct,  rather  than   from  the 
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the  convention  endorse  the  first  and  sec- 
ond  opinions   only   of   the   committee. 

TO  LIGHTEN   THE  WORK  OF  ENGINEMEN. 

The  third  paper  read  was,  "What  De- 
vices for  the  Arrangement  of  Engine  and 
Tenders  Will  Lighten  the  Work  of  the 
Engineer  and  Fireman  ?"  and  the  com- 
mittee had  the  following  suggestions  to 
offer:  "Locomotives  should  be  kept  in 
the  best  possible  condition  at  all  times;" 
"should  have  a  regular  engineer  and 
fireman  if  possible;"  "firemen  should  do 
no  cleaning  on  large  engines ;"  "engi- 
neers on  such  engines  should  be  relieved 
of  the  care  of  the  wedges;"  "suitable 
rest  houses  should  be  provided;"  "cabs 
be  provided  with  wing  windows  to  pro- 
tect eyes  of  engineers ;"  and  many  other 
suggestions,  all  tending  to  increase  the 
comfort  of  the  men.  This  paper,  like  its 
predecessor,  was  very  thoroughly  dealt 
with,  many  suggestions  being  made  in 
addition  to  those  proposed  in  the  paper, 
and  it  was  greatly  in  evidence  that  the 
members  of  the  T.  E.  Association  have 
very  much  at  heart  the  subject  of  what 
should  be   done   to   lighten   the   work   of 


and  that  inside  sanders  are  objection- 
able. During  the  discussion  which  fol- 
lowed many  suggestions  were  made  re- 
garding the  proper  location  of  the  sand- 
ers and  size  of  pipes  best  suited  for  use 
in  connection  with  them ;  troubles  from 
moisture  carried  by  the  air ;  causes  con- 
tributing to  such  moisture,  etc.,  and  how 
best  to  prevent  the  annoyance  and  pos- 
sible stalling  of  trains  from  improper  op- 
eration. The  discussion  very  generally 
favored  track  sanders,  but  not  to  the 
exclusion  of  hand  sanders,  the  latter  at 
limes  being  a  valuable  and  needful  ad- 
junct. 

During  the  discussion  of  this  paper 
business  was  suspended  for  a  short  time, 
the  president  introducing  Mr.  J.  B.  Cor- 
lis,  of  the  Michigan  Lubricator  Company, 
who  in  a  pleasant  and  concise  speech  en- 
tertained  the   members. 

LATEST   MAKE  OF  LUBRICATORS. 

Paper  No.  5  was  entitled,  "The  Latest 
Makes  of  Lubricators,  Their  Operation 
and  Maintenance."  The  paper  was  a 
well  prepared  treatise  on  the  subject, 
among  the  topics  touched  upon  being  the 


turret.  Sharp  bends  or  pockets  in  any 
of  the  pipes  is  depreciated ;  oil  must  be 
kept  free  of  small  pieces  of  coal  or 
waste ;  interior  of  cups  should  be  kept 
clear  of  foreign  matter  and  the  con- 
denser should  be  full  of  water  before 
the  oil  feed  is  started.  A  discussion  of 
the  paper  was  indulged  in,  several  lubri- 
cator representatives  participating,  and 
tlic  subject  had  not  been  exhausted  when 
adjournment   took  place   for   the   day. 

The  third  day's  session  opened  at  9.45 
Thursday  morning.  President  Benjamin 
presiding. 

The  first  business  was  the  taking  up 
of  the  paper  under  discussion  when  ad- 
journment took  place  the  preceding  day, 
and  the  subject  was  finally  disposed  of 
by  the  following  motion,  which  was 
adopted:  "That  the  discussion  be  closed 
and  subject   carried  over  to   1906." 

DESIGN  AND  LOCATION  OF  INJECTORS. 

No.  6  being  the  next  paper  taken  up, 
was  read,  followed  by  a  very  interesting 
lecture  illustrated  with  numerous  stere- 
opticon  views.  Among  the  points  em- 
phasized  in  the   paper  were  these:   "That 
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during  the  last  decade  there  has  been 
considerable  modification  in  the  details 
of  constriicliun  of  locomotives  and  that 
this  has  been  reflected  in  the  design  and 
location  of  injectors,  this  change  having 
been  caused  partly  by  the  increase  in 
size  of  the  boilers  and  partly  by  the  if 
fort  to  make  each  and  every  attachnicni 
of  the  locomotive  more  reliable  and 
more  convenient  to  operate;'  thai  "all 
the  efforts  of  the  injector  designer  ni.iy 
be  set  at  naught,  unless  there  be  |)riiper 
co-operation  on  the  part  of  the  railroad 
officials  and  the  locomotive  builder;"  "at 
high  steam  pressure  the  injector  is  more 
sensitive  to  height  of  lift  and  to  in 
■creased  temperature  of  water  supply  than 
at  lower  boiler  pressures;"  "that  proper 
provision  must  be  made  that  the  water 
supply  be  led  to  the  injector  as  easily  as 
possible  and  with  as  little  resistance 
both  on  account  of  the  additional  lift 
now  required  and  on  account  of  the  in- 
creased duty;"  "change  in  the  boiler  do- 
sign  which  permits  an  added  convenience 
in  the  location  of  injectors;"  "good  re- 
sults of  placing  the  injector  on  the  back 
head  of  the  boiler  which  permits  the 
operating  of  steam  lever  and  the  water 
valve,  or  lazy  cock,  to  be  placed  within 
easy  reach  of  the  engineer  and  fireman  ;" 
"the  effect  of  lime  and  scale  upon  the 
operation  of  injectors;"  "improvement 
in  check  valves,"  and  "modern  practice 
iinplies  the  use  of  the  most  approved 
devices."  The  discussion  of  the  paper 
turned  to  water  waste  and  methods  of 
prevention;  tendency  of  localizing  tin 
collection  of  foreign  matter  inside  the 
boiler,  when  double  check  valves  are  em- 
ployed ;  danger  attending  locating  check 
valves  on  boiler  head ;  advantage  of  lo- 
cating check  valve  on  top  of  the  boiler ; 
leaky  valves  in  double  check  valves  lo- 
cated on  side  of  boiler  and  importance 
of  vertical  location  of  injector.  The  en- 
tire morning  session  was  taken  up  with 
the  paper  until  the  lunch  hour,  when  the 
convention    adjourned    imtil    2    P.    M. 

THE     MECHANICAL    STOKER. 

Following  adjournment,  the  ne.xt,  or 
seventh,  paper  read  was  that  entitled, 
"  fhe  Mechanical  Stoker,"  and  the  de- 
ductions of  the  committee  indicated  the 
Iielief  that  "it  was  not  necessary  to  men- 
tion the  fact  that  the  question  of  a  lo- 
coinotive  stoker  is  one  of  the  most  vital 
before  the  railroad  world  to-day;"  "from 
a  mechanical  standpoint  as  well  as  that 
af  efficiency,  no  exception  can  be  taken 
to  the  stoker,  but  to  send  one  or  two  of 
them  to  a  railroad  and  have  them  used 
by  firemen  unacquainted  with  the  device 
was  neither  fair  to  the  company  nor  the 
men  operating  them ;"  'they  are  applica- 
ble to  both  wide  locomotive  fire  boxes 
and  long  fire  boxes;"  "maintain  an  even 
temperature  which  results  in  a  marked 
effect  on  the  cost  of  repairs  to  the  loco- 
motives ;"  "an  engine  coming  into  a  ter- 
minal with  a  clean  fire,  such  as  is  pos- 


sible with  this  machine,  eludes  the  clink- 
er pit  and  dumping  of  fire;'  "practical 
tests  have  proven  that  the  stoker  has  a 
cMpacity  of  feed  of  18,000  pounds  of  run- 
of-niine  coal  per  hour"  and  "by  reliev- 
ing the  fireman  of  the  ordinary  work  of 
hand  firing,  the  railroads  are  enabled  to 
secure  a  class  of  men  of  more  than  ordi- 
nary intelligence  to  do  the  work  of  firc- 
nien,"  and  in  conclusion  the  paper  states 
"there  is  only  one  thing  necessary  to 
make  the  mechanical  stoker  a  success, 
and  that  is  for  the  railway  companies 
that  adopt  them  to  require  the  engineer 
and  firemen  to  familiarize  themselves 
with  the  construction  and  operation  of 
the  machine,  which  will  largely  guaran- 
tee it  as  both  an  economical  and  labor- 
saving  device."  The  paper  brought  forth 
a   warm    discussion   among   several    mem- 


slide  valve  are — cost,  maintenance,  steam 
distribution  and  fuel  economy."  Each  of 
these  were  quite  fully  considered  in  the 
paper  which  staled  facts  and  figures  as 
such  appeared  to  the  writer,  and  the 
paper  as  a  whole  was  a  very  able  and 
fair  argument  of  the   subject. 

In  the  consideration  of  the  paper  by 
the  members  many  points  were  can- 
vassed pertaining  to  it,  and  so  very 
much  was  said  relating  to  piston  valves 
that  space  forbids  repeating  them  here, 
though  it  was  clearly  evident  that  the 
subject  was  of  great  interest  and  the 
consensus  of  opinion  favored  the  piston 
valve. 

BREAKING    IN   TWO   OF   TRAINS. 

The  fourth  and  final  day  of  the  con- 
vention opened  at  9  A.  M.,  President 
r.enjamin  in  the  chair.  The  remaining 
I)aper  for  the  consideration  of  the  asso- 
ciation pertained  to  air  brakes  and  was 
entitled,   "Breaking    in     Two  of     Long 
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bers  who  had  tested  stokers  and  who  in 
the  large  majority  of  instances  had  found 
them  economical  in  coal  consumption 
when  intelligently  operated,  and  the  be- 
lief appeared  to  be  somewhat  general 
that  the  device  would  be  still  further  im- 
proved and  in  time  become  a  recognized 
fixture. 

SLIDE    VALVE    AND    PISTON    V.\LVE. 

Paper  No.  8,  treating  on  "Slide  Valve 
Versus  Piston  Valve,"  was  the  last  one 
of  the  day  and  the  main  points  presented 
in  its  reading  were:  "That  the  piston 
valve  was  not  modern,  having  been  used 
as  long  ago  as  1833,  and  whether  they 
are  to  become  a  fixture  and  force  the 
D  valve  to  the  museum  remains  to  be 
seen ;"  "which  of  the  two  tj-pes  is  doing 
the  best  work  failed  to  be  disclosed  on 
inquiry;"  "either  badly  designed  will  do 
poor  work;"  "the  essential  points  to  be 
considered    in    the    piston    valve    over   the 


Trains,  Passenger  and  Freight,  at  Low 
Speeds  When  Releasing  Brakes,  and 
Methods  of  Prevention."  The  leading 
points  brought  out  in  the  paper 
were  :  "  The  causes  of  breaking 
in  two  when  releasing  brakes  and 
difficulty,  if  not  impossibilitj',  of 
always  preventing  them,  this  being 
especially  true  of  modern  trains, 
both  passenger  and  freight,  since  the 
weight  of  the  cars  has  increased  rapidly 
without  a  corresponding  increase  in  the 
strength  of  the  draft  gear;"  importance 
of  the  "engineers  to  realize  that  the 
brakes  are  capable  of  exerting  shocks 
and  pulls  on  the  draft  gear  whose  cul- 
minative  effect  when  concentrated  upon 
any  particular  coupling  is  several  times 
as  great  as  any  pull  the  locomotive  can 
exert ;"  "that  the  use  of  chokes  or  re- 
strictions in  the  driver  brake  triple  valve 
exhaust  has  proved  an  efficient  preventa- 
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live  of  break-in-twos,  though  in  the  use 
of  these  chokes  it  should  be  borne  in 
mind  that  the  proper  manipulation  of  the 
brake  valve,  when  releasing  at  slow- 
speed,  is  of  iIk'  utmost  importance;" 
"that  the  rear  triple  on  a  passenger 
train  of  twelve  or  more  cars  cannot  be 
expected  to  release  simultaneously  with 
those  of  the  engine  and  forward  cars, 
and  why;"  "proper  method  of  handling 
the  brake  valve  and  operating  the  pumps 
to  prevent  breaking-in-two  *of  long  pas- 
senger trains  and  the  importance  of  en- 
gines handling  such  trains  being  pro- 
vided with  large  pump  capacity ;"  how  to 
handle  the  throttle  when  brakes  are  re- 
leased at  slow  speed  and  a  stop  is  not 
intended  ;'  that  "break-in-tw'os  may  be  al- 
most entirely  prevented  by  proper  in- 
struction to  engineers,  co.upled  in  some 
cases  with  a  little  wholesome  discipline ;" 
that  "the  application  of  friction  draft 
GEAR  to  modern  car  equipment  is  also  a 
great  help  toward  the  elimination  of 
break-in-twos;"  that  the  old  time  "prac- 
tice of  kicking  off  brakes  should  never 
be  indulged  in  with  long  passenger 
trains ;"  with  long  freight  trains  the  in- 
structions to  "bring  them  to  a  full  slop, 
before  releasing  the  brakes  cannot,  the 
writer  believes,  be  very  well  changed  un- 
less the  .locomotive  is  ecjuipped  with  the 
combined  automatic  and  straight  air 
brake,  and  even  with  this  equipment 
steam  snould  not  be  used  until  all 
brakes  have  had  lime  to  release."  The 
paper  in  closing  calls  the  attention  of  the 
association  to  the  benefits  to  be  had  from 
the  use  of  the  large  air  pumps  when  re- 
leasing brakes,  also  that  "the  better  the 
condition  of  the  general  air  brake  equip- 
ment with  respect  to  clean  triple  valves, 
uniform  piston  travel,  tight  packing 
leathers,  tight  brake  pipes,  hose  and  coup- 
lings, the  greater  will  be  the  freedom 
from  danger  of  breaking  the  train  in 
two  when  releasing  at  any  speed.  During 
the  discussion  which  followed,  partici- 
pated in  by  traveling  engineers  and  rep- 
resentatives of  air  brake  companies,  the 
subject  matter  was  discussed  to  quite  an 
cNtent,  though  not  exhaustively,  owing 
to  a  lack  of  time. 

LARGE  PUMP  CAPACITY. 

The  principal  points  covered  during 
the  discussion  of  the  paper  were  the 
importance  of  large  pump  capacity  re- 
gardless of  whether  one  or  two  air 
pumps  were  employed  on  an  engine ;  re- 
hition  of  the  Interstate  Commerce  Com- 
mission laws  to  the  question  of  one  or 
two  pumps;  make-up  of  train  as  regards 
the  location  of  new  and  old  cars,  emp- 
ties and  loads ;  the  question  of  chokes  or 
no  chokes  in  driver  brake  triple  valves 
was  a  somewhat  mooted  one,  though  not 
much  discussed ;  advantages  of  provid- 
ing passenger  engines  as  well  as  freight 
and  switcli  engines  with  straight  air 
brakes ;  the  methods  of  preventing  break- 
in-twos    of    both    freight    and    passenger 


trains,  each  of  which  were  considered 
equally  important;  good  results  from 
stopping  freight  trains  short  of  coal 
chutes,  water  cranes,  etc.,  and  detaching 
engine ;  and  gradually  improved  brake 
conditions,  also  education  of  employees 
in   matters   i)ertaining   to   air   brakes. 

The  discussion  was  once  interrupted 
by  the  entrance  into  the  hall  of  De- 
troit's chief  magistrate,  Mayor  Codd,  and 
the  secretary  of  the  Board  of  Commerce, 
both  of  whom  made  brief  addresses  of 
welcome,  offered  congratulations  to  the 
association  and  urged  that  it  might 
again   visit   their   city   next   year. 

TO    .\I)MIT   ELECTRICIANS    AS    MEMBERS. 

In  tlio  absence  of  the  writer,  (a  mem- 
ber of  the  association  )  the  secretary  of 
the  association  read  a  paper  urging  the 
importance  of  having  instructors  for 
motormcn  on  elevated  and  stu'face  elec- 
tric railroads  by  whom  should  be  given 
instructions  on  both  electric  and  air 
brake  equipment,  and  in  the  discussion 
which  followed  in  wdiich  the  suggestions 
were  favorably  entertained,  the  members 
were  urged  to  make  efforts  to  familarize 
themselves  with  railway  electrical  appli- 
ances, as  the  future  mechanical  officers 
would  be  more  and  more  brought  in  con- 
tact with  the  electrical  field.  Following 
considerable  discussion  on  the  advisa- 
bility of  admitting  electrical  men  to 
membership  in  the  association,  the  mat- 
ter was  .disposed  of  by  a  motion  that 
"Electricians  of  steam  railroads  and  elec- 
tric lines  lie  accepted  as  members,  the 
executive  committee  to  decide  who  are 
eligible,"   and   which   was   adopted. 

The  committee  on  changes  in  Consti- 
tution and  By-Laws  made  a  few  recom- 
mendations of  that  character  which  the 
executive  committee  were  instructed  to 
incorporate. 

A  special  vote  of  thanks  was  given  to 
the  committee  of  arrangements;  numer- 
ous supply  firms ;  various  railroads  and 
the  PuHman  company;  technical  press; 
retiring  president;  associate  officers, 
with  special  mention  of  the  secretary; 
authors  of  papers  and  the  official  sten- 
ographer. 

NEW  0Fl-"lrERS. 

In  the  selection  of  officers  of  the  asso- 
ciation the  following  were  unanimously 
elected: 

President.   A.   L.   Beardsley. 

First   vice-president,   W.   J.    Hurley. 

Second  vice-president,   A.   M.   Bickel. 

Third   vice-president,  J.   A.   Talty. 

Secretary.  W.  O.  Thompson. 

Treasurer.    C.    B.    Conger. 

E.xecutive  committee.  G.  H.  Horton. 
C.  F.  Richardson.  D.  L.  Enbank. 

In  indicating  the  choice  of  a  place  for 
holding  the  next  annual  convention 
three  places  were  chosen,  Chicago,  To- 
ronto and  Denver,  and  it  was  left  for  the 
executive  cominittee  to  determine  at 
which  place  the  1906  meeting  will  be 
held. 


WELL   niXDL'CTEn   rO.VVENTlOX. 

1  he  regular  order  of  business  now  be- 
ing concluded,  addresses  were  listened 
to  from  Messrs.  Curry.  Hutchins.  Talty, 
Conger.  Hogan  and  Mast,  among  them 
being  several  charter  members,  and  at 
the  conclusion  of  the  speaking  the  presi- 
dent's gavel  fell,  passing  the  thirteenth 
annual  convention  into  the  .-irchives  of 
history. 

'1  he  convention  was  perhaps  the  most 
successful  one  in  its  history,  going  far 
to  prove  that  13  is  not  so  unlucky  a 
number  as  is  too  generally  believed.  The 
attendance  was  the  largest,  and  that 
great  interest  was  manifested  is  evidenced 
by  the  fact  that  at  no  time  during  the 
entire  convention  did  the  president  have 
occasion  to  call  on  members  to  prevent 
the  discussion  of  papers  from  lagging ; 
in  fact,  that  officer  was  compelled  to  de- 
clare the  discussions  closed  in  order  to 
transact  all  the  business  there  was  to  do' 
in    the   time   allotted    for   it. 

An  announcement  by  the  secretary  on 
the  last  day  that  the  convention  wmiM 
adjourn  with  more  than  600  -memlurs 
indicates  the  wry  gratifying  increase  dur- 
ing the  ]iast  year. 

ENTERTAINMENTS. 

That  the  entertainment  committee  hid 
been  indefatigable  in  their  efforts  both 
before  and  during  the  convention  wis 
self-evident,  to  judge  from  the  smooth- 
ness with  which  everything  in  the  en- 
tertainment line  passed  off.  Tuesda..- 
evening  an  imperial  reception  and  ball 
concluded  the  day.  Wednesday  a  some- 
w-hat  early  adjournment  permitted  the- 
members  to  take  a  boat  ride  and  dinner 
on  Detroit  river,  and  upon  their  return 
to  the  hotel  a  representative  of  the  Ger- 
li  ck  Packing  Company  entertained  them 
with  a  fine  slight  of  hand  and  prestidig- 
itateur  performance,  displaying  in  a 
highly  creditable  manner  his  prolic- 
iency  in  the  "  Black  Art."  which 
provoked  much  applause  and  en- 
joyment. Thursday  evening  every- 
body was  highly  entertained  wit'i 
vaudeville  at  the  Temple  Theritre 
Last,  but  not  least,  the  ladies  were  the 
special  solicitude  of  the  committee,  and 
if  they  missed  any  of  the  attractions  of 
the  city  it  was  a  result  of  physical  ina- 
bility rather  than  inclination  or  lack  of 
effort. 

Fifteen  new  locomotives  have  just  been 
added  to  the  equipment  of  the  Santa  Fc 
Railroad.  The  new  engines  are  mad' 
by  the  Baldwin   Locomotive  Works. 


The  annual  report  of  the  New  York 
&  New  Haven  Railroad  shows  gro<s 
receipts  over  $50,000,000.  .A.  dividend  of 
2  per  cent,  on  $80,000,000  stock  was  de- 
clared for  the  quarter  ending  June  ,?o 
The  net  surplus  exceeds  $300,000.  Im- 
provements are  on  foot  which  will  co-t 
about  $4,000,000. 
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Baldwin's    Ten-Wheeler    for    Rock 
Island. 

The  rapid  advances  in  recent  years  in 
locomotive  construction  has  brought  sev- 
eral excellent  types  of  engines  into  use, 
and  in  the  widening  field  of  fast  freight 
traffic  the  proportions  of  the  locomotives 
have  been  advanced  to  an  extent  un- 
known in  other  countries.  It  has  been 
thoroughly  demonstrated  that  the  em- 
ployment of  locomotives  of  such  size  and 
power  has  been  made  with  due  regard 
to  economy.  The  American  builders  have 
been  peculiarly  fortunate  in  developing 
types    of    powerful    fast    freight    engin<-s 


The  accompanying  illustration  is  a  fine 
example  of  the  4-6-0  type  constructed  by 
the  Baldwins  for  the  Chicago,  Rock  Isl- 
and and  Pacific  Railway  Company.  It 
embraces  all  of  the  leading  improvements 
in  detail  of  construction,  including  the 
Walschaert  valve  gear,  which  is  rapidly 
coming  into  use  in  America,  and  may 
be  said  to  be  the  only  radical  change  in 
locomotive  construction  that  has  come 
from  Europe  in  many  years,  the  fact  be- 
ing that  engineers  in  other  countries  are 
accustomed  to  look  to  America  for  nearly 
all  improvements  in  modern  locomotive 
building. 


charcoal  iron,  329  in  number,  2  ins.  in 
diameter,  14  ft.  2  ins.  in  length.  The 
total  heating  surface  is  2,586  sq.   ft. 

The  cylinders  are  22  ins.  in  diameter 
by  26  ins.  in  length,  the  slide  valves  are 
of  the  balanced  type.  Th.:  driving  wheels 
have  an  outside  diameter  of  63  ins.,  the 
main  journals  being  10  ins.  by  12  ins., 
the  other  9  ins.  by  12  ins.  Diameter  of 
truck  wheels  30M  ins.  with  axle  journals 
6  ins.  by  12  ins.  The  driving  wheel  base 
measures  15  ft.,  the  total  engine  wheel 
base  being  26  ft.  6  ins.,  the  extreme 
length  of  engine  and  tender  amounting 
to   56    ft.    s'/4    ins.     The    weight    on    the 


4-i;-l]     FOR     THR     CHICAGO.     ROCK     II-LA.ND     &     I'ACIVIC. 
T.  S.  Lloyd.  General  Superintendent  of  Motive  Power. 


tlaldwin  Locomotive  Works,  Builders. 


that  are  coming  into  great  popular  favor 
especially  in  the  long  distance  roads  in 
the  West. 

With  regard  to  size  it  may  be  said 
that  the  leading  gauge  in  America  per- 
mits a  locomotive  being  built  having  a 
height  from  rail  to  top  of  smokestack  of 
nearly,  if  not  actually,  16  ft.  In  Great 
Britain  the  height  is  limited  to  13  ft.  6 
ins.,  while  on  the  Continent  of  Europe 
it  approaches  14  ft.  6  ins.  The  American 
builders  thus  have  an  advantage  in 
height,  with  a  corresponding  advantage 
in  width,  of  which  they  have  taken  due 
advantage  so  that  boilers  and  cylinders 
are  beyond  the  reach  of  European  builders. 


The  boiler  is  of  the  wagon  top  variety, 
with  a  diameter  of  68  ins.  in  the  front 
ring,  the  thickness  of  the  steel  sheets 
being  11/16  ins.  and  ^  in.  The  staying 
is  of  the  radial  kind,  calculated  to  a 
working  pressure  of  206  lbs.  The  fire 
box  is  also  of  steel  with  sides,  back  and 
crown  ^  in.  in  thickness,  the  tube  sheet 
being  9/16  in.  thick,  and  is  adapted  for 
burning  soft  coal.  The  dimensions  of 
the  fire  box  are  96  ins.  in  length  by  67 
ins.  in  width,  with  a  depth  at  the  back 
of  58  ins.  sloping  14  ins.  downward  to 
the  front  of  the  fire  box.  The  water 
space  in  front,  sides  and  back  is  4%  ins. 
The    tubes    are    of    No.    1 1    wire    gauge. 


driving  wheels  is  131,200  lbs. ;  on  truck, 
42,520  lbs. ;  the  total  weight  of  engine 
and  tender  is  estimated  at  304,000  lbs. 
The  tank  has  a  capacity  of  7,000  gallons 
of  water  and  12  tons  of  coal.  The  total 
tractive  power  of  this  type  of  engine 
approaches  40,000  lbs.,  giving  a  coeffi- 
cient of  adhesion  of  4.35.  This  type  of 
engine  is  admirably  adapted  for  long  dis- 
tance freight  service. 


The  Illinois  Central  will  spend  $300.- 
000  in  enlarging  its  present  shops  at 
Burnside  and  making  that  town  the 
main  building  and  repair  point  of  the 
entire  system. 
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consider  the   results  of  tests  of   a   new      while    it    appears    the    same,    is    almost 
locomotive  of  much  importance.     What     entirely  different. 


it  will  do  when  hard  service  has  worn 
divers  parts  away  from  original  dimen- 
sions, and  how  many  hours  the  engine 
has  been  in  the  repair  shop  as  compared 
with  a  simple  engine  during  200,000 
miles  train  hauling  would  make  a  more 
valuable  basis  of  comparison  than  any 
number  of  so-called  scientific  tests. 


Upon  entering  the  car  one  sees  no 
sign  of  berths,  but  a  porter,  with  an 
auger-like  tool,  lifts  a  swinging  door 
in  the  floor  and  placing  the  tool  in  a 
lock  turns  it  rapidly.  Then  come  into 
view  two  bed-like  boxes,  which  rise, 
one  above  the  other,  and  are  automat- 
ically locked;  curtains  are  thrown  into 
position,  the  covers  turned  back  and 
■  the    berths    are    ready    for    occupancy. 

Steam  Chest  Lifter.  Ezch  berth  is  the   full   size  of  a  single 

Mr.  W.  S.  Buchanan  send  us  a  sketch  bed  and  has  a  comfortable,  springy 
of  a  device  for  liftingthe  covers  of  steam  mattress.  There  is  much  more  space 
chests,  which  is  in  operation  at  the  rail-  between  the  berths  and  also  a  wider 
road  repair  shops  in  Urbana,  111.  As  aisle  than  in  the  ordinary  sleeper, 
will  be  seen  from  the  accompanying  After  the  berths  are  again  lowered 
sketch  there  is  a  link  in  the  end  of  the  beneath  the  flooring  of  the  car  the 
lever  to  hang  a  staple  with  plate  riveted  chairs,  which  have  been  taken  from  be- 
to  it,  with  a  hole  in  the  center  of  the  neath  the  lower  berth,  are  again  placed 
plate  to  slip  over  the  oil  plug  in  steam  in  position,  and  at  the  proper  time 
chest  cover.     The  lever  is  attached  to  a      tables  are  put  in  position,  and  what  are 


-Atlantic  Compound  for  Great  Northern 
Railway  of  England. 
(Illusirattd  on  pilots  4(>J-4(>s  ) 
As  a  rule  British  locomotive  super- 
intendents are  very  conservative  in  ad- 
hering to  the  accepted  types  of  motive 
power  and  changes  are  seldom  made 
without  deliberate  consideration.  Rail- 
way men  of  other  countries  have  com- 
mented upon  the  reluctance  displayed  by 
British  railway  men  in  making  use  of 
the  compound  principle  in  their  locomo- 
tives, and  the  answer  has  been,  "we  see 
no  advantage  in  using  compound  loco- 
motives; most  of  the  men  who  have  tried 
compounds  have  given  them  up." 

The  undoubted  success  of  the  "At- 
lantic" type  of  balanced  compound  in 
France  and  in  the  United  States  has 
moved  various  locomotive  superintend- 
ents in  the  British  Isles  to  find  out  by 
practical  experience  how  the  balanced 
compound  will  compare  with  the  ad- 
mirably designed  simple  express  loco- 
motive which  continues  to  maintain  en- 
viable popularity  on  the  other  side  of 
the  Atlantic. 

Among  the  locomotive  superintendents 
who  have  decided  to  put  the  balanced 
compound  to  the  test  of  train  service  is 
Mr.  H.  A.  Ivatt.  of  the  Great  Northern 
Railway  of  England.  We  here  present 
four  engravings  showing  an  engine  of 
this  form,  the  designs  of  which  were 
worked  out  by  Mr.  Bodmer  of  the  Mod- 
el  Engineer,  since  deceased,  from  specifi- 
cations provided  by  Mr.  Ivatt.  Although 
only  one  of  these  engines  has  been  built. 
we  feel  justified  in  putting  it  before  our 
readers  because  it  is  attracting  great  at- 
tention in  Great  Britain  and  is  looked 
upon  as  the  type  of  the  future  express 

locomotive.  fulcrum    which    rests    on    the    front    end      apparently  mirrors  are  swung  open,  re- 

The  leading  dimensions  of  the  engine  of  the  engine.  The  lever  may  be  made  vealing  the  silver  for  each  table  snugly 
are:  cylinders,  14x23  in.  by  26  in.  stroke;  as  long  as  can  be  conveniently  used  packed  away, 
driving  wheels.  80  in.  diameter,  carrying  between  the  front  of  the  engine  and 
about  84.700  pounds.  The  total  weight  the  roundhouse  wall.  The  nut  used  in 
of  the  engine  in  working  order  is  about  holding  down  the  steam  chest  casing 
160,000  pounds.  Total  wheel  base.  28  ft.  can  be  used  to  hold  the  plate.  Consid- 
3  in.  Traction  power,  21,000:  coeflicient  erable  diffitulty  is  often  experienced  in 
of  adhesion,  4.  raising  the  covers  of  steam  chests  and 

As  will  be  noticed,  the  boiler  is  the  difficulty  is  increased  by  leaking 
straight  and  is  very  large  for  a  British  throttles.  With  this  readily  adjustable 
engine.  It  is  61^  in.  outside  diameter,  lever  the  operation  may  be  rendered 
the  tubes  are  11  ft.  11  in.  long,  providing      comparatively   easy. 

2,344  sq.  ft.  of  heating  surface,  while  the  

fire  box  provides  170  sq.  ft.  more,  mak- 
ing a  total  of  2.S14  sq.  ft.    The  fire  box  Combination  Railroad  Car. 
is  10  ft.  long  and  has  31  sq.  ft.  of  grate          "Columbia,"      a      combined      sleeping. 


STEAM     CHEST     LIFTEK. 


surface.     Boiler  pressure  200  pounds  to  dining  and   parlor  car  of  the   American 

the  square  inch.    No  advantage  is  taken  Palace      Car      Company,      was      recently 

of  the  facility  for  spreadmg  the  fire  box  examined  at  Camden  Station  by  a  num- 

over  the  frames,  as  is  usually  done  with  ber     of     capitalists,     railroad     men     and 

Atlantic  type  locomotives,  the  necessity  travelers.       For     their     benefit     it     was 

for  keeping  the  engine  short  enough  for  shown    how    easily   the    interior,    exhib- 

the  turn  tables  causing  the  designers  to  ited  as  a  parlor  car,   in   a   few   minutes 

forego  this  valuable  feature.  could    be    converted    into    a    dining    car 

The    engineers    under    Mr.    Ivatt    are  and    then    into     a     most     comfortable 

making  exhaustive  tests  of  this  engine,  sleeper. 

and  we  shall  try  to  advise  our  readers  The  kitchen  is  much  like  that  of  the 

of   the   results.     We    do   not,    however,  regular  diner,  but   the   main  apartment. 


Demand  for  Mechanical  Stokers. 

The  Westinghouse  Machine  Com- 
pany have  received  a  larger  number  of 
orders  for  the  Roney  Mechanical  Stok- 
er this  year  than  they  have  received  for 
the  corresponding  period  of  any  other 
year  since  they  began  the  exclusive 
manufacture  of  the  article.  The  succes- 
sive improvements  have  enabled  them 
to  produce  a  machine  that  meets  all  the 
lequirements  of  heavy  modern  service. 

Fifty-one  orders  were  received  last 
month,  the  largest  order  being  from  the 
Pennsylvania  Railroad  for  six  132  ins. 
by  36  ins.  grate  stokers,  and  five  100  ins. 
by  20  ins.  grate  stokers.  The  Balti- 
more &  Ohio  office  building  in  New 
York  city  is  also  being  equipped  with 
the  Roney  stoker. 


The  horse  is  perhaps  the  only  animal 
known  that  doesn't  breathe  through  its 
mouth — it  breaths  through  its  nostrils 
only. 
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Of  Personal  Interest. 


Mr.  O.  O.  Winter  has  resigned  as 
division  superintendent  of  the  Canadian 
Pacilic  at  Fort  William,  Ont.,  Can. 

Mr.  E.  Madden  has  been  appointed 
road  foreman  of  engines  of  the  South- 
ern, with  headquarters  at  Selma,  Ala. 

Mr.  W.  S.  Tinsman  has  been  appoint- 
ed president  of  the  Arkansas  Southern, 
with  headquarters  at  Little  Rock,  Ark. 

Mr.  F.  S.  Lewis  has  been  appointed 
superintendent  of  the  Southern  Indiana, 
with  headquarters  at  Terre  Haute,   Ind. 

Mr.  James  F.  Parr  has  been  appoint- 
ed assistant  engineer  of  the  Missouri 
Pacific  with  headquarters  at  St.  Louis, 
Mo. 

Mr.  N.  J.  O'Brien  has  been  appointed 
general  manager  of  the  Panhandle  & 
Gulf,  with  headquarters  at  Sweetwater, 
Tex. 

Mr.  W.  J.  Raef  has  been  appointed 
general  manager  of  the  Texas  South- 
■eastern,  with  headquarters  at  DiboU, 
Te.x. 

Mr.  George  J.  Kobush  has  been  chosen 
vice-president  of  the  Mobile,  Jackson  & 
Kansas  City,  with  headquarters  at  New 
York. 

Mr.  C.  O.  Tulloch  has  been  appointed 
general  foreman  of  shops  of  the  Central 
of  Georgia,  with  headquarters  at  Savan- 
nah,  Ga. 

Mr.  J.  H.  Harris  has  been  appointed 
general  superintendent  of  the  Midland 
Valley,  in  charge  of  maintenance  and 
■operation. 

Mr.  G.  P.  Troutman  has  resigned  as 
assistant  division  engineer  of  the  Le- 
high Valley,  with  headquarters  at  Cen- 
•tralia,   Pa. 

Mr.  E.  W.  Dickson  has  been  appoint- 
■ed  general  superintendent  of  the  Paris  & 
•Great  Northern,  with  headquarters  at 
Paris,  Tex. 

Mr.  E.  J.  Chamberlin,  formerly  general 
manager  of  the  Canada  Atlantic,  has  been 
appointed  president  of  the  Morelia  & 
Tacambaro. 

Mr.  C.  B.  Sumers  has  been  appointed 
road  foreman  of  engines  of  the  St. 
Louis  division  of  the  Toledo,  St.  Louis 
&  Western. 

Mr.  W.  A.  Mitchell  has  been  appoint- 
ed master  car  builder  of  the  Missouri, 
Kansas  &  Texas,  with  headquarters  at 
Sedalia,  Mo. 

Mr.  R.  Mallen  has  been  appointed  road 
foreman  of  engines  of  the  Baltimore  & 
•Ohio  Southwestern,  with  headquarters  at 
Oillicothe,  O. 


Mr.  H.  M.  Atkinson  has  been  elected 
president  of  the  Atlanta  &  Birmingham, 
at   Atlanta,   Ga.,   to   succeed   Mr.    W.    G. 

Raoul,   resigned. 

Mr.  Charles  IL  Hi.x  has  been  appoint- 
ed general  superintendent  of  the  Sea- 
board Air  Line,  with  headquarters  at 
Portsmouth,   Va. 

Mr.  J.  F.  Graliam  has  been  appointed 
superintendent  of  motive  power  of  the 
Columbus  Southern,  with  headquarters 
at  Portland,  Ore. 

Mr.  J.  F.  Cook  has  been  appointed 
terminal  trainmaster  of  the  Baltimore 
&  Southeastern,  with  headquarters  at 
Cincinnati,  Ohio. 

Mr.  C.  J.  Bushmeyer  has  been  ap- 
pointed acting  master  mechanic  of  the 
Denver,  Enid  &  Gulf,  with  headquar- 
ters at  Enid,  Okla. 

Mr.  Chas.  Montgomery,  traveling  en- 
gineer on  the  Missouri  Pacific,  has  re- 
signed to  accept  a  similar  position  with 
the  Pere  Marquette. 

Mr.  M.  W.  Wells  has  been  appointed 
general  manager  of  the  Chicago  South- 
ern, with  headquarters  at  Grand  Central 
Station,   Chicago,   111. 

Mr.  C.  M.  Jones  has  been  appointed 
division  superintendent  of  the  Chicago, 
Rock  Island  &  Pacific,  with  headquar- 
ters at  Dalhart.  Tex. 

Mr.  George  Geiger  has  been  appoint- 
ed assistant  superintendent  of  the  Fort 
Worth  &  Denver  City,  with  headquar- 
ters at   Childress,   Tex. 

Mr.  V.  A.  Riton  has  been  appointed 
superintendent  of  the  Norfolk  division 
of  the  Norfolk  &  Western,  with  head- 
quarters   at    Crewe,   Va. 

Mr.  J.  H.  Eaton  has  been  appointed 
master  car  builder  of  the  western  lines 
of  the  Canadian  Pacific,  with  headquar- 
ters at  Winnipeg,  Man. 

Mr.  A.  W.  Nelson  has  been  appoint- 
ed division  foreman  of  the  St.  Louis  & 
San  Francisco,  with  headquarters  at 
Beaumont  Junction,  Kan. 

Mr.  C.  E.  Rowe  has  been  appointed 
assistant  engineer  of  the  Southwest  Sys- 
tem of  the  Pennsylvania  lines,  with  head- 
quarters  at   Pittsburg,   Pa. 

Mr.  W.  S.  Becker  has  been  appointed 
superintendent  of  the  Pocahontas  division 
of  the  Norfolk  &  Western,  with  head- 
quarters at   Bluefield,   W.   Va. 

Mr.  W.  R.  Baker,  formerly  «»fstant 
to  the  vice-president  of  tb«  Canadian 
Pacific,  has  been  appointed!  assistant  to 
the  president  of  the  Stale  road. 


Mr.  E.  M.  Grime  has  been  appointed 
division  engineer  of  the  Chicago  Great 
Western,  with  headquarters  at  St.  Paul, 
Minn.,  to  succeed  Mr.  H.  W.  Church. 

Mr.  L.  U.  Morris,  formerly  division 
superintendent  of  the  Atchison,  Topeka 
&  Santa  Fe,  has  been  appointed  super- 
intendent of  the  El  Paso  &  Southwestern. 

Mr.  H.  H.  Hab  has  been  appointed  as- 
sistant master  mechanic  of  the  Grand 
Rapids  district  of  the  Pere  Marquette, 
with  headquarters  at  Grand  Rapids,  Mich. 

Mr.  J.  C.  Collins,  formerly  trainmaster 
of  the  Southern  Indiana,  has  been  ap- 
pointed superintendent  of  the  Illinois 
Southern,  with  headquarters  at  Sparta, 
III. 

.Mr.  G.  L.  McDougald  has  been  ap- 
pointed signal  engineer  of  the  Chicago 
&  Alton,  with  headquarters  at  Bloom- 
ington.  111.,  to  succeed  Mr.  W.  R.  Davis, 

resigned. 

Mr.  Hugh  Wilson  has  been  appointed 
superintendent  of  the  White  River  di- 
vision of  the  St.  Louis,  Iron  Mountain 
&  Southern,  with  headquarters  at  Au- 
rora,  Mo. 

Mr.  F.  B.  Archibald,  formerly  with 
Messrs.  Berry  Bros.,  Ltd.,  of  Detroit, 
has  accepted  a  position  as  representative 
for  the  National  Lock  Washer  Co.,  of 
Newark,  N.  J. 

Mr.  J.  G.  Sullivan,  engineer  of  con- 
struction on  the  western  lines  of  the 
Canadian  Pacific,  has  resigned  to  be- 
come assistant  chief  engineer  of  the 
Panama  Canal. 

Mr.  H.  K.  Mudd,  formerly  general 
foreman  of  the  Wabash,  has  been  ap- 
pointed district  master  mechanic  of  the 
Missouri  Pacific,  with  headquarters  at 
Little  Rock,  Ark. 

Mr.  C.  A.  Strom,  formerly  mechan- 
ical engineer  of  the  Isthmian  Canal 
Commission,  has  been  appointed  superin- 
tendent of  motive  power  and  machinery 
of  the  Canal   Commission. 

Mr.  H.  B.  Hunt,  who  recently  re- 
signed as  assistant  mechanical  superin- 
tendent of  the  Erie,  has  become  general 
inspector  with  the  .American  Locomotive 
Co.,  at   Schenectady,   N.   Y. 

Mr.  W.  H.  Bush,  assistant  engineer  of 
the  Missoon  Pacific,  has  resigned  that 
position  to  become  engineer  of  mainte- 
nance of  way  of  the  Kansas  City  South- 
ern, with  headquarters  at  Pittsburg,  Kan. 

Mr  J.  M.  R.  Fairbairn  has  been  ap- 
pointed acting  division  engineer  of  the 
eastern  division  of  the  Canadian  Pacific, 
with    office   at    Montreal,    Can.,    succeed- 
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ing    Mr.    D.    MacPherson,    who    has    re- 
"  signed. 

Mr.  James  Kuril,  formerly  trainmas- 
ter of  the  Atchison,  Topeka  &  Santa  Fe 
at  Las  Vegas,  N.  M.,  has  been  appoint- 
ed division  superintendent  of  the  same 
road,  with  headquarters  at  San  Mar- 
cial,  N.  M. 

Mr.  J.  F.  Emerson,  a  prominent  mem- 
ber of  the  Brotherhood  of  Locomotive 
Engineers,  at  Macon,  Ga.,  has  been  ap- 
pointed road  foreman  of  engines  for  the 
Macon  division  of  the  Central  of  Geor- 
gia Railroad. 

Mr.  L.  J.  Mclntyre,  formerly  engi- 
neer of  the  New  York  terminal  divis- 
ion of  the  Erie,  has  been  appointed  an 
assistant  engineer  of  the  Chicago  & 
Northwestern,  with  headquarters  at 
Chicago,  111. 

Mr.  J.  W.  Leonard  has  been  appoint 
ed  general  superintendent  of  transpor 
tation  of  the  eastern  lines  of  the  Cana- 
dian Pacific,  with  headquarters  at  Mon- 
treal, Can.,  to  succeed  Mr.  C.  W.  Spen- 
cer, resigned. 

Mr.  F.  H.  Riley  has  been  appointed 
general  foreman  of  roundhouse  and  re- 
pair shops  of  the  Chicago  &  Eastern 
Illinois,  with  headquarters  at  Terre 
Haute,  Ind.,  to  succeed  Mr.  Curtis  A 
Weiser,  resigned. 

We  are  advised  that  Mr.  Charles  J. 
Thompson,  who  formerly  represented  the 
Hendrick  Mfg.  Co.,  of  Carbondale,  Pa., 
as  manager  of  their  New  York  office  at 
149  Broadway,  is  no  longer  connected 
with   the   company. 

Mr.  R.  H.  Lanham,  an  engineer  on 
the  Missouri  Pacific,  has  been  chosen  to 
fill  the  position  of  traveling  engineer  on 
the  same  road.  His  many  friends  will 
be  pleased  to  note  his  appointment  and 
offer    congratulations. 

Mr.  W.  L.  Hope  has  been  appointed 
trainmaster  of  the  Dakota  division  of  the 
Chicago,  Rock  Island  &  Pacific,  with 
headquarters  at  Estherville,  la.  Mr. 
Hope  was  formerly  division  engineer  of 
the   Rock  Island   system. 

Mr.  Walter  Hale,  heretofore  superin- 
tendent of  the  Seaboard  Air  Line,  at 
Savannah,  Ga.,  has  been  appointed  su- 
perintendent of  the  same  road,  with 
headquarters  at  Jacksonville,  Fla.,  to 
succeed   Mr.   H.   B.   Grimshaw. 

Mr.  George  H.  Burgess,  assistant  en- 
gineer of  the  Northwest  system  of  the 
Pennsylvania  lines  West,  has  been  ap- 
pointed assistant  engineer  of  the  Erie. 
Mr.  Burgess  will  have  charge  of  the 
Jersey    City    terminal    improvements. 

Mr.  C.  W.  Spencer  has  been  appoint- 
ed general  manager  of  the  Canadian 
Northern  lines  east  of  Fort  William.  Mr. 
Spencer    was    until    recently    general    su- 


perintendent    of     transportation     on     the 
eastern  lines  of  the  Canadian   Pacific. 

Mr.  Thomas  J.  Tonge  has  been  ap- 
pointed master  mechanic  of  the  Zuni 
Mountain  Railway,  with  headquarters  at 
Thoreau,  N.  M.  Mr.  Tonge  was  for- 
merly roundhouse  foreman  of  the  Atchi- 
son,  Topeka  &  Santa   Fe  Coast  Lines. 

Mr.  W.  A.  James,  formerly  assistant 
engineer  of  the  Canadian  Pacific,  at 
Kenora,  Ont.,  has  been  appointed  di- 
vision engineer  of  the  same  road,  in 
charge  of  grade  revision  and  double- 
track  work  on  western  lines  east  of 
Winnipeg. 

Mr.  A.  S.  Grant  has  been  appointed 
master  mechanic  of  the  Missouri  division 
of  the  Missouri  Pacific,  with  headquar- 
ters at  De  Soto.  Mo.,  vice  Mr.  W.  J. 
Haynen,     resigned,     to    take    position     as 


w.    P.    API>LEY.\RI). 

superintendent    of    motive    power    on    the 
Detroit,  Toledo  &  fronton  Ry.  Co. 

Mr.  Joseph  Lindley  has  been  promoted 
from  passenger  enginei;r  to  be  road  fore- 
man of  engines  of  the  Pere  Marquette 
system,  with  headquarters  at  Ionia,  Mich. 
Mr.  Lindley  has  been  very  popular  among 
his  fellow  trainmen,  and  is  certain  to 
make  a  success  as  traveling  engineer. 

Mr.  G.  B.  Obey  has  been  appointed 
superintendent  of  the  Monongahela, 
with  headquarters  at  Brownsville.  Pa., 
to  succeed  Mr.  John  Ermire.  resigned. 
Mr.  Obey  was  formerly  superintendent 
of  the  Monongahela  and  Youghiogheny 
division  of  the  Pittsburg  &  Lake  Erie. 

Mr.  C.  L.  Barnaby,  formerly  assistant 
engineer  maintenance  of  way  of  the  Chi- 
cago Terminal  division  of  the  Grand 
Rapids  &  Indiana,  at  Chicago,  has  been 
promoted  to  engineer  of  maintenance  of 
way  of  the  southern  division  of  the  same 
road,  with  headquarters  at  Fort  Wayne. 
Ind. 

Mr.  P.  J.  Harrigan,  general  foreman 
of    the    Baltimore     &     Ohio    shops,     has 


been  appointed  master  mechanic  of  the 
same  road,  with  headquarters  at  Con- 
nellsville.  Mr.  Harrigan  has  been  in 
the  employ  of  the  Baltimore  &  Ohio  for 
37  years,  and  the  promotion  is  well  mer- 
ited. Heretofore  there  has  been  no  mas- 
ter mechanic  at  Connellsville,  and  the 
duties  of  general  foreman  will  be  con- 
solidated with  those  of  master  mechanic. 

Mr.  M.  E.  Wells  has  been  appointed 
traveling  master  mechanic  of  the  Wheel- 
ing &  Lake  Erie,  with  such  special  du- 
ties as  may  be  assigned  to  him  from 
time  to  time.  In  the  circular  announc- 
ing the  appointment  Mr.  Wells'  duties 
are  defined  as  follows:  "For  the  present 
Mr.  Wells  will  have  general  supervision 
of  roundhouse  service,  the  care  of  loco- 
motive boilers  on  the  road  and  at  ter- 
minals, the  character  of  the  water  sup- 
ply, etc.  He  goes  out  not  to  find  fault 
or  criticise,  but  to  assist  all  concerned  in 
getting  better  results." 

Mr.  Oscar  Tyler,  a  locomotive  engineer 
from  Cleveland,  and  a  member  of  Divi- 
sion 31  of  the  Brotherhood  of  Locomotive 
Engineers,  has  served  a  term  in  the  Ohio 
Legislature,  and  is  a  candidate  for  re- 
election at  the  November  election.  Mr. 
Tyler  has  been  a  verj  faithful  and  effi- 
cient member  of  the  Legislature,  and  de- 
serves to  be  re-elected  We  trust  thai  the 
railroad  men  in  his  district  will  combine 
together  to  see  that  this  worthy  man  goes 
back  to  work  in  the  interests  of  railroad 
men  in  a  legislature  where  his  services 
are  very  much  required. 

Mr.  G.  M.  Basford,  for  many  years 
editor  of  the  American  Engineer  and 
Railroad  Journa',  has  been  appointed  by 
the  American  Locomotive  Company  as 
head  of  their  new  department  of  pub 
licity.  Mr.  Basford  is  an  accomplished 
and  scholarly  writer  on  engineering  sub- 
jects and  the  American  Locomotive  Com- 
pany are  fortunate  in  securing  his 
services.  He  assumes  his  new  duties 
on  October  i  at  the  general  offices  of 
the  company,  iii  B-roadway,  New 
York.  Mr.  Basford  has  the  good 
wishes  of  all  who  have  the  honor  of  his 
acquaintance. 


Death  of  Mr.  William  P.  Appleyard. 

Railroad  men  generally  will  be  greatly 
,2;rieved  to  hear  of  the  untimely  death 
of  William  P.  Appleyard,  superintendent 
of  construction  of  the  Pullman  Company, 
the  sad  event  occurring  at  Chicago  on 
September  19.  From  the  reports  that 
have  reached  us,  it  appears  that  he  had 
gone  to  meet  his  wife  at  the  Thirty-ninth 
street  station  of  the  Illinois  Central  Rail- 
road, and,  finding  that  the  train  was  late, 
he  proceeded  along  the  tracks  to  the 
Sixty-third  street  station,  and  was  struck 
and  killed  by  another  train. 

Mr.  Appleyard  was  very  popular 
among    railroad    men.       He     graduated 
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-AND- 


TRIPLE  VALVE 

GREASE 

Positil^eh  prevents 
all  undesired  quick 
action  of  the  brakes 
el^en  in  the  coldest 
<winter  ^we  at  her  I 


No  practical  railroad  man 
needs  to  be  told  more  than  this. 
Every  engineer  knows  the  dif- 
ficulty of  handling:  a  train 
when  the  triples  arc  clogged 
and  s'iff. 

Every  master  mechanic 
knows  the  damage  and  repairs 
as  a  result  of  undesired  quick 
action  of  brakes. 

From  the  engineman  up  to 
the  superintendent  of  motive 
power,  the  need  of  better  air 
brake  lubricants  is  recognized. 


AIR  BRAKE 
LUBRICATION 


WRITE    FOR    NEW 

BOOKLET   69-1 

and 

FREE  TEST 
SAMPLE 

JOSEPH  DIXON  CRUCIBLE  CO. 
JERSEY  CITY,  N.  J. 


from  Notre  Dame  University  in  1874, 
and  was  engaged  in  engineering  work 
on  the  Capitol  building  at  Lansing, 
Mich.  He  engaged  in  the  practice  of 
engineering  and  architecture  until  1889, 
when  he  went  to  the  Pullman  Company 
as  mechanical  inspector,  later  becoming 
superintendent  ot  repairs.  In  1895  he  be- 
came master  car  builder  of  the  New 
York,  New  Haven  &  Hartford  Railroad, 
where  he  remained  until  February,  1904, 
at  which  time  he  returned  to  the  Pull- 
man Company  as  superintendent  of 
equipment.  He  was  closely  identified 
with  many  of  the  railway  and  manufac- 
turing associations  and  was  elected 
president  of  the  Master  Car  Builders' 
Association  at  Saratoga,  in  June,  1904. 


Mr.  F.  W.  Cox,  formerly  master  me- 
chanic on  the  Chicago,  Milwaukee  &  St. 
Paul,  has  been  appointed  assistant 
works  manager  of  the  Westinghouse 
Electric  and  Machine  Co..  Pittsburgh. 
Pa. 


to   refer   to   it   again,   you    will    find   the 
ifillowing  words: 

".  .  .  the  cell  is  a  very  complex 
organism,  and  between  inorganic  sub- 
stance and  the  cell  there  may  have  been 
as  long  a  course  of  evolution  as  between 
the  cell  and  the  highest  existing  animal 
or  vegetable." 

Since  the  opinion  which  your  note  at- 
tributed to  me  is  manifestly  absurd,  I 
should  be  much  obliged  if  you  could 
kindly  insert  a  correction  in  your  pages. 
Such  a  correction  would  not  only  be  an 
act  of  justice  to  me;  it  would  also  safe- 
guard your  readers  against  the  effects  of 
a   piece   of   false   science. 

F.  J.  Allx N. 

[This  letter  ought  to  have  appeared  in 
our  August  issue,  and  was  by  mistake 
filed  among  copy  intended  for  the  in- 
spection of  the  editor. — Ed.) 


A  new  candidate  for  the  favor  of  read- 
ers has  reached  our  desk  in  the  shape  of 
the  Maple  Leaf  Bulletin,  published  by 
the  employees  of  the  Chicago  Great 
Western  Railway,  at  St.  Paul,  Minn. 
They  start  out  with  a  picture  of  Presi- 
dent Stickney  as  a  frontispiece,  and  fill 
up  32  pages  of  the  small  standard  size 
with  very  readable  matter.  The  publi- 
cation is  well  edited  under  the  control 
of  Messrs.  J.  H.  Sayle,  T.  M.  Flynn. 
and  J.   F.   Richards. 


Theory  of  the  Origin  of  Life. 

Editor: 

I  thank  you  for  your  courtesy  in  send- 
ing me  a  copy  of  your  journal  for  June, 
containing  a  note  on  my  theory  of  the 
Origin  of  Life.  In  a  subject  so  abtruse 
it  is  easy  to  be  misunderstood,  an-d  I  am 
not  surprised  to  find  that  the  writer  of 
your  note  has  inadvertently  given  a 
wrong  impression  of  my  meaning,  when 
he  says:  "One  of  Dr.  Allen's  theories  is 
that  cells  of  vital  life  may  be  produced 
by  the  deoxidation  of  compounds  con- 
taining nitrogen,  oxygen,  carbon  and  hy- 
drogen by  the  action  of  light,  heat  and 
electricity.     .     .     ." 

Allow  me  to  say  emphatically  that  I 
don't  suppose  cells  could  be  produced  by 
any  such  simple  process.  It  is  true  that 
I  regard  this  form  of  deoxidation  as 
the  most  fundamental  function  of  living 
substance;  it  is  the  most  prominent 
function  now,  and  was  probably  the  most 
prominent  at  the  very  beginning  of  life. 
But  we  can  hardly  suppose  that  the  be- 
ginning of  life  was  a  cell;  it  must  have 
been  something  immensely  simpler. 

You  have  probably  seen  a  letter  from 
me  on  the  Origin  of  Life  in  Nature  for 
November  17.  1904.     If  you  have  leisure 


The  proceedings  of  the  Association 
of  Transportation  and  Car  Accounting 
Officers  has  just  been  published,  giving 
a  full  account  of  the  transactions  of  that 
body  at  their  meeting  in  Toronto,  Cana- 
da, last  June.  It  forms  a  bulky  volume 
of  222  pages,  and  contains  much  matter 
of  importance  to  all  interested  in  rail- 
way transportation,  especially  in  freight 
traffic.  The  work  is  published  by  the 
Railway  Equipment  and  Publication 
Company,  at  24  Park  Place,  New  York. 


The  seventy-second  annual  report  of 
the  Boston  &  Maine  Railroad  Company 
has  just  been  issued,  showing  gross 
earnings  from  June  30,  1904.  to  June  30, 
190S,  of  $36,213,245.  The  operating  ex- 
penses amount  to  73,5  per  cent.  The 
total  increase  in  earnings  during  the 
year  amounts  to  $1,329,342.  After  pay- 
ing all  expenses,  $136,285  is  added  to  the 
sinking  fund.  2.286  miles  of  road  are 
now  operated  by  the  company.  Thirty- 
eight  locomotives  have  been  added  to 
the  equipment  during  the  year.  The  to- 
tal number  of  locomotives  in  service  is 
1.025. 

It  is  estimated  that  orders  now  on  the 
books  of  the  locomotive,  steel  rail  and 
car  manufacturers  amount  to  $250,- 
000.000.  Personal  inquiry  addressed  to 
leading  railroad  equipment  concerns  in- 
dicates that  this  is  a  conservative  esti- 
mate. All  of  the  railroads  expect  heavy 
increases  in  business,  and  they  are  pre- 
paring to  take  care  of  it  by  rene.wing 
and  extending  their  equipments. 


The  Genesee  River  Railroad,  recently 
incorporated  by  officers  of  the  Erie 
Railroad,  will  be  34  miles  in  length,  ex- 
tending from  Hunts,  near  Portage,  in 
Livingstone  county.  New  York,  to 
Cuba,  on  the  main  line  of  the  Erie  Rail- 
way. 
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New   Works   of   the    B.   F.    Sturtevant 
Co.,  at  Hyde  Park,  Mass. 

The  accompanying  illustrations  will 
give  some  idea  of  the  extensive  new 
works  of  the  B.  F.  Sturtevant  Heating 
&  Ventilating  Company,  at  Hdye  Park, 
M^s.  The  rise  and  progress  of  the 
company  has  been  something  phenome- 
nal. A  destructive  fire  four  years  ago 
was  a  serious  blow  to  the  company, 
which,  however,  seemed  only  to  stim- 
ulate the  energies  of  the  promoters.  The 
popularity  of  their  work  and  the  rapid 
increase  of  business  rendered  a  new  site 
necessary,  and  an  admirable  location 
was  found  about  6  miles  from  the  old 
quarters.  The  lot  selected  has  a  front- 
age of  1,300  ft.  upon  the  freight  yard 
of  the  N.  Y.,  N.  H.  &  H.  R.  R.  at  Reed- 
ville  Station.  One  side  of  the  lot  is 
bounded   by   a   beautiful    stream,    which 


aiiil  lighted  from  a  central  power  house. 
The  exhaust  steam  from  the  engines  is 
utilized  for  heating,  supplementary  live 
sioam  being  adinitted  as  required. 
Steam,  electricity  and  compressed  air  are 
conveyed  to  the  different  buildings  in  a 
concrete  tunnel  and  an  additional  sys- 
tem of  covered  trenches. 

The  foundry,  170  ft.  by  350  ft.,  is  de- 
signed for  the  distribution  of  molten 
iron  upon  a  floor  track  system,  and  is 
equipped  with  a  railway  of  24  in.  gauge 
set  in  concrete,  which  form  runways  be- 
tween the  moulding  floors.  The  ma- 
chine shop  is  SOO  ft.  in  length,  with 
wings  40  ft.  wide,  furnished  with  cranes 
of  20  tons  capacity,  the  total  width  of 
the  shop  being  120  ft..  The  lighting, 
which  is  very  effective,  is  secured  by 
saw-tooth  skylights  running  crosswise  of 
the    roof    and    facing    due    north.      The 
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adds  much  to  the  natural  beauty  of  the 
vicinity. 

The  floor  space  is  more  than  double 
that  of  the  old  works.  The  area  of  the 
new  finished  buildings  is  over  nine  acres. 
There  are  now  about  1,300  skilled  work- 
men employed,  although  over  2,000  will 
be  necessary  when  in  full  working  or- 
der. The  buildings  are  admirably  ar- 
ranged with  a  view  to  extension  in 
length  when  necessary.  Spurs  of  the 
railroad  run  between  each  section  of  the 
buildings.  The  type  of  construction  is 
somewhat  composite  in  its  character, 
consisting  of  steel  interior  columns  and 
main  steel  girders,  with  extra  heavy 
brick  walls,  wood  timbered  floors  and 
plank  roofs.  In  the  one-story  foundry 
the  roof  is  supported  by  steel  trusses. 
The  main  floors  in  the  machine,  fan  and 
erecting  shops  are  of  concrete,  upon 
which  3  in.  hemlock  is  bedded  in  liquid 
pitch.  All  roofs  are  of  3  in.  plank  with 
tar  .and  gravel  top. 

The  entire  plant  is  electrically  driven 


upper  floors  of  this  building,  which  is 
three  stories  high,  is  devoted  to  the 
electrical  department,  and  is  also  pro- 
vided with  smaller  cranes.  The  store 
room,  measuring  40  ft.  by  100  ft.,  occu- 
pies a  corner  of  the  machine  shop  and 
is  the  common  repository  for  all  parts 
of  the  machines  between  the  time  of 
their  completion  and  their  requisition 
for  assembling.  Every  known  machine 
can  be  found  in  the  machine  shop,  all  of 
the  newest  and  best  designs.  The  upper 
floors  take  the  form  of  galleries  and  are 
spanned  by  bridges,  allowing  light  and 
ventilation  in  every  part  of  the  great 
machine  shop. 

The  fan  shop  is  32  ft.  from  floor  to 
roof,  to  allow  for  the  construction  of 
the  great  blast  fans  for  mechanical 
draft.  Here  also  are  built  the  heater 
jackets,  some  of  them  as  large  as  a 
two-story  house.  Adjoining  are  shears 
and  folding  plates  for  cutting  and  bend- 
ing sheets  10  ft.  in  length.     The  adjoin- 
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Bv  Robert  H.  Blackall.  20th  Erll  ion.  Con 
tJiiiie  1500  (.^ lit;!- 1 ion-  and  tln-ir  AnswtT-' on  the 
U  ii-tiiigboMse  Air  Bmke.  which  are  'trictly  up- 
t'l  da  e.  Incl  ides  two  Inrge  Wentin-hnnse  Air 
Hnike  Kdm  atfonal  Charts  pr  nted  in  co'ors. 
tJives  Ih  necessa'y  iuformat  on  to  enihle  a 
rail  oad  man  to  paea  a  thoroii£clily  satisfactory 
examination  ou  the  subject  nf  Air  Br.ik>  8.  'I  hf 
author's  many  years'  L-sperii-nce  as  Air  Hraitt- 
Irippector  and  Instr'nlor  enubl<8  him  in  know 
at  one  ■  how  to  tieat  the  sutgecr  in  h  p  ain,  pr  c- 
tii-jil  m  inrn  r.  Kndoised  wnd  u^e-l  by  Air  Brake 
InstriictoFB  and  E\aniii  ere  on  «  eariy  evt-ry  rail- 
lOii'i  in  ilie  United  States.  The  sta  d^ird  aid 
only  compk'te  work  ou  the  subject.    313  piig>  a. 


LOCOMOTIVE 
BREAKDOWNS 

AND  THEIR  REMEDIES 


Price. 

$150 


1 


By  Geo.  L.  fowler,  Juft  isi^t//'^.  Tells  liow 
!'nd  wh  t  to  do  in  ca^eof  an  iicrident  nr  lu-cak- 
do^\n  <m  Ihe  road;  includes  epeeial  rliupt<  rs  on 
Compitund  Loeomotives.  BL'trtrpiocnre  copy, 
a-<  it  coniaii  s  WiO  Q/'es'lons  and  thtir  Answers 
on  Accident-^  and  Breakdowns. 

LOCOMOTIVE     «^"oO 
CATECHISM  ^ — 

By  Robert  Grimshaw.  331  Kdltion.  Is  right 
up  to  diit-  and  n.niains  t\*elve  large  FoMnig 
Pmt'H  iind  160O  (jnest  oiis  and  Ansue  s  <  n  Hov 
to  Kun  11  Log  -nioiive.  The  Sitmd  rd  Bo.  k  on 
Ihe  Kubjecr,  being  writti  n  in  phdn  I  iiLiiiiige  iind 
f r- p  fr.irn  maiheinatical  fnrniuUe  and  complex 
problems. 

NEW  YORK       P"^" 
AIR  BRAKE 
CATECHISM 

Bv  Robert  H.  Blackall.  The  only  complete 
trcattee  on  the  New  York  Ai-  Brnke  and  Air 
Signalii'g  A  ppar  I  rns,  giving  a  detailed  depcripi  ion 
of  id  I  the  pHrts.  their  operation,  triMd>hs,  and 
the  methods  of  locating  and  remedying  tlie  tame. 
350  p.'iges. 


$|M0 


1 


Price, 

$"■50 


COMBUSTION 

OF  CO  ALAND  THE 

PREVENTION  of  SMOKE 

Bv  Wm.  M.  B«rr.  Contains  over  800  QuestionB 
find  thi'ir  Atibwera  on  the  Science  of  Steam 
M'lking. 


1 


Price. 
C. 


50 


AIR.  BRAKE 

CHAR.TS 

Showinc  the  Westinghouse  Equipment  in  ten 
cnloiH,  including  freight  and  passenger  engine. 
Everv  r»iilro«d  man  should  possess  these  charts 
at  this  low  price. 

A  ^ntf>j^«al  "''  *°y  **^  these  boo>-s  sent  on 
«  %j|jc^iai  r^quegt.  Any  of  these  books 
Circular       aeut  prepaid  uu  receipt  of  price. 


Agents    Wanted 
Good    Connnnission 
Write   for   Particulars 


TheNormanW.HenleyPob.Co. 

132  Nassau  Street,  New  York,  U.  S.  A. 
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Asbestos 

Fire  Felt 
Locomotive 
L  ©Lggi  n  g 

If  Composed  of  As- 
bestos Fibre  felted 
together,  giving 
great  strengtli  and 
insulating  efficiency. 
Will  not  powder  or 
disintegrate  under 
most  severe  condi- 
tions. Made  in  sec- 
tional form  to  fit 
boiler  dimensions 
exactly,  easily  ap- 
plied, easily  removed. 

^  Our  catalog  of  "As- 
bestos and  Magnesia 
Railway  Supplies"  tells 
the  whole  story. 


HJ.JOiS-MANVILLECO. 

Manufacturers  of  Asbestos  and 
Magnbsia.  Products,  Electri- 
cal Insulating  Materials, 
"NoARK"  Fuse  Devices,  Elec- 
tric   Railway    Supplies,    etc. 

101  WILLIIIM  STREET,  NEW  YORK 


MILWAUKEE        PITTSBURG  KANSAS  CITY 

CHICAGO  CLEVEI  AND  MINNEAPOLIS 

BOSTON  SAN  FRANCISCO  LITTLE  ROCK 

PHILADELPHIA  LOS  ANGELES       NEW  ORLEANS 
•T.    LOUIS  SEATTLE  LONDON 


ing  storage  shed  has  capacity  for  nearly 
a  thousand  tons. 

Immediately  adjoining  is  the  exten- 
sive shipping  department,  and  an  im- 
portant section  for  the  Sturtevant  steam 
liot  blast  apparatus.  Here  arc  millions 
of  feet  of  one  inch  pipe  to  be  cut  and 
threaded  ready  for  the  cast  iron  bases 
and  tested  at  180  lbs.  per  square  inch. 
In  the  upper  floors  are  the  galvanized 
iron  sections,  the  construction  of  smaller 
fans,  the  manufacture  of  exhaust  heads, 
and  the  baking  room  for  armatures.  On  a 
lower  floor  is  the  extensive  testing  ap- 
paratus used  in  conducting  the  rigid 
tests  demanded  by  the  U.  S.  Navy  De- 
partment for  the  apparatus  which  is  fur- 
nished from  time  to  time. 

The    smith    shop    is    equipped    with    a 


Exhibits  at  Traveling  Engineers'  Con- 
vention. 

An  important  feature  of  this  year's 
convention  was  the  large  number  of  ex- 
hibits furnished  by  the  railway  supply 
men.  The  display  in  every  case  was 
very  artistically  arranged  and  the  rep- 
resentatives vied  with  each  other  in  ex- 
plaining the  utility  of  their  wares  to 
the  interested  visitors. 

Among  the  most  prominent  exhibi- 
tors were : 

Crandall  Packing  Company,  of  Pal- 
myra, N.  Y.,  was  represented  by  Mr. 
F.  M.  Vosburgh.  They  had  a  very  com- 
plete exhibit  of  the  different  kinds  of 
packing  which  they  manufacture.  Sam- 
ples  were  distributed  to  those   interested. 

Joseph  Dixon  Crucible  Co.,  of  Jersey 


ERECTING     FLOOR     FOR     FANS     AND     HEATER     JACKETS. 


full  outfit  of  Sturtevant  forges  with  ex- 
haust fans.  The  painting  of  the  entire 
shops  is  in  a  rich  green  to  the  height 
of  five  feet;  the  rest  of  the  entire  build- 
ing is  white.  All  of  the  buildings  are 
heated  and  ventilated  by  the  Sturtevant 
system.  All  of  the  shops  are  models  of 
structural  beauty  and  comfort.  The  ad- 
joining offices  are  commodious  and  ele- 
gant.   

Oakland  and  Sacramento,  Cal.,  are 
competing  for  the  proposed  new  shops 
of  the  Western  Pacific,  which  is  to 
unite  the  Pacific  Ocean  at  Oakland  with 
the  Atlantic  at  Baltimore.  It  will  be 
the  first  transcontinental  line  under  one 
management. 


About  a  third  of  the  entire  popula- 
tion of  the  world  speaks  the  Chinese 
language   or  its  allied  dialects. 


City,  N.  J.,  were  very  much  in  evidence 
with  samples  of  their  polishing  graphite 
for  locomotive  front  ends,  also  their 
graphite  air  brake  and  triple  valve 
grease.  The  pencils  which  they  dis- 
tributed were  very  much  appreciated  by 
the  members  taking  down  notes  of  the 
convention. 

The  Garlock  Packing  Co..  of  Pal- 
myra, N.  Y.,  was  represented  by  Mr. 
E.  C.  Adams  and  Mr.  F.  A.  Ebert.  They 
had  an  extensive  exhibit  of  mechanical 
rubber  goods,  metal  and  fibrous  pack- 
ings, hose.  etc.  Their  catalogue  is  very 
complete  and  well  worth  the  asking  for. 
The  souvenir  knife  which  they  distrib- 
uted is  one  of  the  best  we  have  seen. 
Mr.  Adams'  sleight  of  hand  perform- 
ances were  truly  wonderful,  and  he  was 
consequently  verj-  much  in  demand  for 
entertainment  purposes. 

Jenkins  Bros.,  of  New  York,  also  had 
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a  complete  line  of  packing.  They  claim 
their  "96"  packing  cannot  be  beat,  that 
it  will  not  rot,  burn,  blow  or  squeeze 
out.  or  require  to  be  followed  up.  and 
is  possessed  of  great  durability. 

Michigan  Lubricator  Co.,  of  Detroit, 
Mich.,  represented  by  W.  E.  Bryant,  had 
on  exhibition  "The"  Bull's  Eye  lubri- 
cator, samples  of  two,  three,  four  and 
five  feed  lubricators,  also  air  compres- 
sor lubricator  and  air  brake  lubricator. 
The  Pyle  National  Electric  Headlight 
Co..  of  Chicago,  was  very  ably  repre- 
sented by  Mr.  Mark  Ross.  The  hand- 
some and  very  useful  pocketbooks 
which  he  distributed  were  very  much 
appreciated  and  they  will  be  lasting  and 
pleasant  reminders. 

S.  F.  Bowser  &  Co..  of  Fort  Wayne, 
Ind.,  had  on  exhibition  an  oil  tank  which 
should  hold  a  place  in  every  rounhouse 
and  shop  in  the  country.  It  would 
prove  a  "money  saver." 

Mr.  Chas.  P.  Storrs,  manager  of 
Storrs  Mica  Co.,  of  Owego,  N.  Y., 
.  while  he  did  not  have  an  exhibit  was 
very  much  in  evidence,  and  made  him- 
self very  valuable  by  his  willingness  to 
assist  in  every  form  of  entertainment 
provided  for  the  members  and  guests. 
The  Crane  Co.,  of  Chicago,  represent- 
ed by  F.  D.  Fenn,  was  in  attendance, 
and  distributed  a  souvenir  metal  "Ele- 
phant." manufactured  by  themselves.  It 
was  in  commemoration  of  their  fiftieth 
anniversary,  and  was  intended  to  de- 
note "Character,"  "Intelligence"  and 
"Strength,"  to  all  of  which  high  at- 
tributes the  company  is  justly  entitled. 
The  elephant  itself  is  a  very  pretty  or- 
nament. 

Detroit  Seamless  Steel  Tubes  Co.,  of 
Detroit,  represented  by  Messrs.  Halli- 
day  and  Owens,  exhibited  sample  pieces 
of  seamless  steel  tubing  which  had  been 
subjected  to  the  most  rigid  tests.  There 
is  no  question  that  these  tubes  have 
obtained  a  secure  foothold  with  railroad 
companies.  Their  plant  is  being  kept 
busy  day  and  night. 

The  International  Correspondence 
School,  of  Scranton,  was  very  much  in 
evidence  by  the  number  of  its  repre- 
sentatives that  were  present.  Messrs. 
Mitchell,  Sawyer,  Conger  and  several 
others  looked  after  the  company's  inter- 
ests. The  fountain  pen  which  they  dis- 
tributed was  an  excellent  and  useful 
souvenir. 

The  excursion  provided  jointly  by  the 
Detroit  Seamless  Steel  Tubes  Co.  and 
the  Detroit  Lubricator  Co.  was  one  of 
the  pleasantcst  features  of  the  conven- 
tion. The  members  and  guests  embarked 
on  the  steamboat  "Sappho"  with  a  band  of 
six  pieces  in  attendance,  sailed  through 
the  Detroit  river  at  a  slow  rate  of  speed, 
thus  giving  all  ample  opportunity  to  ad- 
mire the  lieautiful  scenery  on  either  side, 
to  the  St.  Clair  lake.  There  were  about 
400  persons  on  board,  and  their  comfort 


was  most  assiduously  looked  after  by  the 
representatives  of  both  companies.  There 
was  provided  an  abundance  of  refresh- 
ments and  dancing  was  indulged  in  by 
those  who  desired,  and  these  were 
largely  in  the  majority.  Altogether  it 
was  a  most  delightful  trip,  occupying 
about  five  hours,  and  the  companies 
originating  this  excursion  deserve  the 
highest  amount  of  credit  for  the  liberal- 
ity  in   which   it  was  carried   out. 

In  every  case  where  souvenirs  were 
given  away,  those  members  who  were 
unable  to  be  present  can  obtain  same  by 
making  application  to  those  alluded  to  by 
mentioning  Railway  and  Locomotive 
Engineering. 


Norton  Bail-Bearing  Jacks. 

The  aptitude  to  fail  at  the  critical 
moment  has  been  the  weak  point  in  hy- 
draulic and  other  jacks.  The  Norton 
jacks,  manufactured  by  A.  O.  Norton, 
Boston,  Mass.,  have  the  element  of  re- 
liability in  a  marked  degree,  and  as  a 
consequence  have  become  very  popular 
among  railroad  men.  There  are  now 
over  40,000  in  use,  and  they  are  made  in 
every  size,  for  every  possible  purpose, 
and  will  work  in  any  position. 


Gold  Car 
Heating  and 
Lighting  Co. 

Manufacturers  of 

ELECTRIC,  STEAM  AND 
HOT  WATER  APPARATUS 

FOR    RAILWAY    CARS 

EDISON 
STORAGE  BATTERY 

FOR  RAILWAY  CAR  LIGHTING 


The  White  &  Middleton  Gas  Engines 
are  continuing  to  gain  in  popular  favor, 
and  Mr.  R.  H.  Thomas,  machinist  and 
engineer,  107  Liberty  street,  New  York, 
has  just  issued  an  elaborate  catalogue 
giving  a  complete  history  of  the  evolu- 
tion of  the  engine  from  a  comparatively 
crude  engine  to  the  perfect  engine  of 
to-day.  The  work  is  beautifully  illus- 
trated. 


Crane  &  Co.,  Chicago,  issued  a  new 
circular  last  month  illustrating  their  new 
flanged  pipe  joints.  The  methods  of  con- 
struction are  fully  explained,  the  joints 
being  made  by  welding  a  wrought  steel 
flange  to  the  pipe  by  special  machinery. 
This  entirely  precludes  the  possibility  of 
a  leak  between  the  pipe  and  flange.  The 
illustrations  are  in  the  best  style  of  the 
art.  and  the  letterpress  description  leaves 
nothing  to  be  desired. 


The  Pennsylvania  Railroad  ordered 
17,000  new  freight  cars  last  month.  They 
will  be  100,000  lbs.  capacity  and  cost 
about  $17,000,000.  This  year  will  be  the 
greatest  in  the  history  of  the  company 
as  far  as  railroad  equipment  is  concerned. 


Seven  young  aristocratic  Chileans  are 
at  the  Baldwin  Locomotive  Works  fin- 
ishing in  a  practical  way  their  course  in 
the  mechanical  engineering  school  of 
Santiago,  Chile.  They  are  to  be  very 
industrious  and  attentive. 


Cataloeuet  and  Circulars 
cheerfully  furnished 


Main  Office :  Whitehall  Buildinf 

17  Battery  Place,  New  York 

The  Twentieth 
Century 
Waster  Mechanic 

Won't  use  solid  Mandrels. 
Cost  too  much,  take  up  too 
much  room  and  don't  g:lye 
satisfaction. 

Nicholson 
Expanding  Mandrels 

Take  everything:  from  1  to  T 
inch  holes.  Take  up  little 
room  — always  ready  and 
you  can  buy  four  sets  for 
the  cost  of  one  of  the  solid 
kind. 

Are  You  Using  Them  ? 

CaUlognc  tells  yon 
more    about    them. 

W.  H.  Nicholson  &  Co. 

WilkeAbarre,  Pa. 
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Homestead 

Va^lves 

5trml8:htway,  Three-way  and  Four-way, 
and 

Homestead 

Locking  Cocks 

Are  Famous  the  World  Over 


They  cost  more,  but  are  worth  very  much  more 
than  other  makes.     You  trv  them  and  see. 


Iron  B(Kly.  Bras?  Phig,  IJ^  in..  $4-00  net 

Homestead  Valve  Mfg.  Co. 

homestead',  pa.     PITTSBURG,  PA. 


American  Locomotive 
Sander  Company 

I3tli  &  WUlow  Sts.,  Philadelphia,  Pa. 

Propneton  and  MAnafactnren, 

IMAOM,   RSKKBITSJn,   Dl^H.  CANIM^DC 

HonrroK.  "8k«  "  and  Cn»nii         •JA.IIUEIVO 


$2. 


Locomotive 
Engine  Running 
and  Hanagement 

By  ANGUS  SINCLAIR. 

Be«t  book  In  print  for  any  railroad 
man.  New  edition  is  revised  and  en- 
larged. 

THIS    OFFICE 


Special  Fifty-Car  Train  Demonstrations 
at  West  Seneca,  N.  Y. 

Not  since  the  now  famous  Burlington 
air  brake  trials,  with  the  possible  excep- 
tion of  the  exhibition  made  at  East  Pitts- 
burgh last  May  to  the  delegates  of  the  In- 
ternational Railway  Congress,  has  a  long 
train  air  brake  demonstration  been  made 
before  railway  officials  as  that  made  on 
August  23  on  the  New  York  Central 
tracks  at  West  Seneca,  N.  Y..  before  the 
large  number  of  railway  officials  gath- 
ered together  to  witness  these  unusual 
demonstrations. 

Private  cars  containing  officials  were 
run  from  all  directions  to  Buffalo,  bring- 
ing together  a  most  notable  gathering  to 
witness  the  tests  to  be  made  by  the 
Westinghouse  Air  Brake  Co.'s  special 
train,  equipped  with  quick  service  triple 
valves,  friction  draft  gear  and  automatic 
air  and  steam  couplers,  and  slack  ad- 
justers. 

The  train  consisted  of  50  steel  under- 
frame,  wooden  sides,  gondola  cars,  whose 
light  weight  each  was  45,000  pounds,  and 
a  dynamometer  car.  This  train  was  also 
equipped  with  old  style  standard  triples, 
so  arranged  that  either  the  quick  service 
brake  or  the  standard  brake  could  be 
quickly  cut  out  and  the  other  made  op- 
erative. 

The  train  was  handled  by  a  P.  R.  R. 
Consolidation  engine,  weighing  173,000 
pounds,  and  carrying  205  pounds  steam 
pressure.  The  cylinders  were  22x28  ins. 
and  the  diameter  of  driving  wheels  56 
ins.,  giving  a  tractive  force  of  40,000 
pounds.     The  tests  were  as  follows: 

Test  No.  I.  Standard  (old  style) 
triple  valves.  Speed  21%  iniles  per  hour. 
Reduction  20  pounds.  Stop  was  made 
in  557  ft.  9  ins.  (Compare  with  test 
No.  2.) 

Test  No.  lA.  Repeated  with  5  pounds 
reduction.  Speed  22%  miles  per  hour. 
Stop  made  in   1.612  ft.   lo  in?. 

Test  No.  2.  Quick-service  (improved) 
triple  valve.  Speed  22%  miles  per  hour. 
(Same  as  Test  No.  1.)  Reduction  5 
pounds.  Stop  was  made  in  456  ft.  2  ins. 
(Compare  with  Test  lA.  then  with  No. 
I.) 

The  purpose  of  Tests  Nos.  I  and  2 
was  to  show  that  practically  the  same 
length  of  stop  is  obtained  with  5  pounds 
reduction  for  new  triples  as  with  a  20- 
pound  reduction  with  old  triples,  thereby 
making  it  possible  to  operate  positively 
a  train  with  a  much  larger  number  of 
brakes  in  operation,  when  equipped  with 
new  valves,  than  can  be  done  success- 
fully with  old  style  valves,  which  fact 
has  been  demonstrated  with  loo-car  train 
test,  the  air  working  throughout  with 
new   style  valves. 

Test  No.  3.  Quick-service  (improved) 
triples.  Speed  22  miles  per  hour  (same 
as  Test  No.  l).  Reduction  17  pounds 
(equalization).  Stop  was  made  in  382 
ft.      It    should    be    noted    that    equaliza- 


tion with  the  new  triples  requires  only 
17  pounds  reduction,  while  old  triples 
require  20  pounds.  Test  No.  3,  when 
compared  with  No.  i,  will  show  lengths 
of  stop  obtainable  by  the  two  different 
types  of  triples  when  the  brake  cylinder 
and  auxiliary  pressures  are  equalized. 

Test  No.  4.  Standard  (old  style) 
triples.  Speed  22'/4  miles  per  hour.  Re- 
duction, 10  pounds.  Stop  was  made  in 
774  ft.  6  ins. 

Test  No.  5.  Triples  arranged,  twenty- 
five  standard  (old  style),  twenty-five 
quick-service  (improved),  alternating  in 
groups  of  five.  Speed  22}^  miles  per 
hour.  Reduction  10  pounds.  Stop  was 
made  in  538  ft. 

Tests  Nos.  4  and  5  will  show  (i)  that 
both  triples  work  in  harmony;  (2)  that 
shorter  stops  are  obtained  practically  in 
the  proportion  to  the  number  of  new 
triple  valves  introduced. 

Test  No.  6.  Twenty-five  standard  (old 
style)  triples  ahead,  and  twenty-five 
quick-service  (improved)  triples  behind. 
Speed  2iJ:J  miles  per  hour.  Reduction 
20  pounds.  Stop  was  made  in  469  ft.  s 
ins.  This  test  probably  represents  worst 
possible  combination  of  old  and  new 
triples,  proving  that  the  jerk  due  to  the 
latter  being  in  the  rear  is  not  excessive. 
The  stress  on  the  draw-bar  at  the  dy- 
namometer car  shows  a  steady  exertion, 
and  an  entire  absence  of  "hammer-blow" 
effect. 

Test  No.  7.  Standard  (old  style)  triples. 
Speed  31  miles  per  hour.  Reduction  20 
pounds.  Brakes  released  at  12%  miles 
per  hour  and  full  head  of  steam  at  once 
applied  to  keep  train  in  motion.  A  coup- 
ler knuckle  broke  on  the  rear  end  of  the 
nineteenth  car,  under  a  steadily  increas- 
ing test  of  170,000  pounds,  more  than 
four  times  greater  than  the  tractive  ef- 
fort of  the  engine. 

Test  No.  8.  Quick-service  (improved) 
triples.  Speed  30  miles  per  hour.  Re- 
duction 5  pounds.  Brakes  released  at  15 
miles  per  hour,  as  in  Test  No.  7. 

The  purpose  of  tests  Nos.  7  and  8  is 
to  show  that  releasing  at  slow  speed, 
which  causes  so  many  "break-in-twos" 
with  a  standard  apparatus,  is  practically 
rendered  harmless  with  the  improved 
type  of  triple  valves,  for  the  reason  that 
the  new  triples  release  brakes  on  the 
rear  end  first. 

Test  No.  9.  Standard  (old  style) 
triples.  Speed  32  miles  per  hour.  Re- 
duction to  pounds.  Brakes  released  at 
15%  miles  per  hour,  and  full  head  ef 
steam  applied  to  keep  train  in  motion. 
Train  speed  was  finally  reduced  as  low 
as  6  miles  per  hour,  before  all  brakes 
were  off,  but  no  "break-in-two"  ensued, 
although  the  dynamometer  car  showed  a 
steady  draw-bar  pull  of  42,000  pounds, 
which  speaks  eloquently  of  the  virtues 
of  the  friction  draft  gear,  and  its  ability 
to  absorb  shock  and  jerk. 

Test  No.  ID.     Test  No.  9  repeated  with 
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quick-service  (improved)  triples.  Speed 
33  miles  per  hour.  Brakes  released  while 
at  a  speed  of  16  miles  per  hour.  Speed 
dropped  to  4  miles  per  hour  before  all 
brakes  were  released,  although  engine 
was  tugging  violently  all  the  while  on 
the  train.  There  was  no  "break-in-two" 
nor  severe  "hammer-blow"  shocks. 

Test  No.  II.  (Friction  draft  gear 
tests.)  Train  backing  at  speed  of  8 
miles  per  hour,  engine  reversed  and  full 
head  of  steam  applied. 

This  test  was  designed  to  represent 
usual  yard  conditions.  A  jerk  of  95,000 
lbs.  was  recorded  on  the  draw-bar  of  the 
dynamometer  car,  but  the  train  did  not 
break  in  two,  the  draft  gear  smootliing 
down  the  shock  to  a  gradually  inciaas- 
ing  and  sustained  jerk  of  95,000  lbs.  The 
"hammer  blow"  effect  was  entirely  miss- 
ing. 

Test  No.  12.  (Friction  draft  gear 
test.)  With  slack  bunched  and  reverse 
lever  in  back  motion,  lever  suddenly 
thrown  ahead  and  full  head  of  steam 
applied. 

Results  similar  to  those  in  Test  No.  11, 
and  absence  of  "hammer  blow"  shock, 
merely  a  gradual  accumulating  and  sus- 
tained tension  of  98,000  lbs.  occurring. 

Test  No.  13.  (Friction  draft  gear 
test.)  With  ten  rear  brakes  fully  ap- 
plied and  slack  bunched,  reverse  lever 
thrown  ahead  and  full  open  throttle  used. 
An  absence  of  "hammer  blow"  shock.  A 
uniformly  increasing  and  sustained  ten- 
sion of  118,000  lbs.  Train  did  not  break 
in   two. 

This  test  was  intended  to  demonstrate 
the  ability  of  the  friction  draft  gear  to 
absorb  heavy  sh»cks  and  strains. 

Test  No.  14.  (Friction  draft  gear 
test.)  At  speed  of  15  miles  per  hour, 
emergency  application  made  from  the 
rear  car,  engine  working  under  full  head 
of  steam   throughout  the  test. 

A  uniformly  increasing  and  sustained 
tension  of  87,000  lbs.  resulted  on  the 
dynamometer  car  draw-bar,  no  "hammer 
blow"  shock.  Train  did  not  break  in  two. 
This  test  was  intended  to  represent  con- 
ditions existing  when  a  hose  bursts  on 
rear  of  train. 

Test  No.  15.  (Friction  draft  gear 
test.)  Train  separated  at  tenth  and  fif- 
teenth cars,  forward  section  backed  into 
second,  and  without  stopping,  into  rear 
portion,  at  speed  of  4%  miles  per  hour. 
This  test  was  made  to  show  ability  of 
the  friction  draft  gear  to  absorb  shock 
and  prevent  broken  draw-bars,  and  coup- 
ler  knuckles. 

Test  (a)  4V4,  m.p.h.,  170,000  lbs.  buff- 
ing stress.  Test  (b)  8  m.p.h.,  430,000 
lbs.  buffing  stress.  No  broken  knuckles 
or  draw-bars.  An  appealing  demonstra- 
tion of  the  valve  of  friction  draft   gear. 

Test  No.  16.  Duplicating  Test  No.  15 
at  speed  of  8  miles  per  hour.  Buffing 
stress  of  420,000   lbs.      No  broken   parts. 


An  extraordinary  achievement  of  the  fric- 
tion  draft  gear. 

Test  No.  17.  Duplicating  Test  No.  15 
at  speed  of  from  8  miles  per  hour.  Re- 
sult practically  the  same  as  in  Test  No. 
16. 

Test  No.  18.  (Automatic  air  coupler 
test.)  With  all  cars  from  tenth  to  twen- 
tieth uncoupled,  test  made  to  determine 
time  necessary  to  couple  up  both  coup- 
lers and  hose  connections,  release  brakes 
and  move  train.  One  brakeman  em- 
ployed during  this  trial.  This  test  was 
intended  to  illustrate  the  saving  in  time 
to  be  obtained  by  the  use  of  automatic 
air   hose   couplers. 

Fifty-two  seconds  were  required  to 
couple  up  all  cars.  In  pulling  out,  one 
knuckle,  which  had  failed  to  couple,  al- 
lowed train  to  part.  Train  was  again 
coupled,  brakes  released  and  train  moved 
in  one  minute  and  fifty-two  seconds.  Had 
not  the  knuckle  opened,  the  whole  time 
record  would  have  been  reduced  to  fifty- 
two  seconds. 

By  special  request  of  several  officials 
present,  some  low  speed  emergency  tests 
were  also  made,  it  being  believed  the 
shocks,  due  to  brake  application  at  very 
low  speeds,  would  be  disastrous  and  be- 
yond the  ability  of  the  new  brakes  and 
friction  draft  gear  to  withstand.  The 
tests   and  results  are  as   follows: 

Special  Test  No.  i.  Speed  33^.  miles 
per  hour ;  emergency  application ;  stop, 
S06  ft. 

Special  Test  No.  2.  Speed  6V2  miles 
per  hour ;  emergency  application ;  stop, 
14  ft. 

Special  Test  No.  3.  Speed  10  miles 
per  hour;  emergency  application;  stop, 
49  ft. 

In  this  test  the  25  head  brakes  were 
cut  in  and  25  rear  brakes  cut  out.  No 
broken  couplings,  knuckles  or  other  parts. 


Locomotive 
Blow-Off  Plug  Valves 


The  Cincinnati  Milling  Machine 
Company  have  made  several  important 
improvements  in  their  milling  machines 
recently,  and  have  just  issued  a  finely 
illustrated  catalogue  of  112  pages  de- 
scribing their  millers,  dividing  heads, 
indexing  attachments,  spiral  heads,  un- 
dercutting attachments,  slotting  attach- 
ments and  rack  and  circular  milling  at- 
tachments. In  addition  to  these,  vises, 
shell  arbors,  universal  cutters  and  tool 
grinders  form  special  features  of  the 
publication  which  ought  to  be  in  the 
hands  of  all  who  are  interested  in  the 
finest  kind  of  fine  machine  tools,  es- 
pecially adapted  for  the  quick  handling 
of  light  work. 


The  desire  to  rise  in  the  world  in  some 
form  or  other  is  the  mainspring  of  hu- 
man activity.  It  encourages  industry, 
inspires  enthusiasm,  develops  power, 
kindles  energy. 


Fig.  9. 


All  Brass,  extra  heavy,  with  Cased  Plug. 
For  250  lbs.  pressure 

Made    with    Draining    Plug    to    prevent 
freezing. 


Fig.  23,  with  W  heel. 


Bordo  Self-Grind- 
ing Gauge  Cocks, 
made  with  renew- 
able Hard  Bronze 
Disc.  Opened  and 
closed  with  a  quar- 
ter turn.  Guaran- 
teed Steam  tight 
under  the  most  ex- 
acting conditions. 
Shanks  Threaded 
to  specifications 
for  Locomotives. 


Swing-Joints  and 
Pipe  Attachment 


!•"•«•  33- 

May  be  applied  between  Locomotive  and 

Tender. 
These    Swing-Joints     are     suitable    for 

Steam,  Gas,  Air,  Water  or  Oil. 

Complete  Booklet  on  Application 

L.  J.  BORDO  CO. 

PHILADELPHIA     DA. 
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Tate  Flexible 
Staybolt 


Improved  Car  Journal  Lubricator. 

Tlie  Harrison  Lubricalor,  as  sliown 
in  the  annexed  illustrations,  is  an  ex- 
cellent device,  ensuring  perfect  lubrica- 
^tion,  with  a  large  saving  of  waste  and 
)il.  The  lubricator  is  pressed  out  of 
one  piece  of  cold-drawn,  opcn-licarth 
sheet  steel,  resiliently  mounted  upon  a 
malleable  base,  the  springs  ensuring  a 
constant  contact  with  the  axle  without 
the  possibility  of  the  oil  overflowing. 

As  will  be  seen  from  the  outer  ap- 
pearance of  the  box,  the  marked  im- 
provement in  the  inner  construction  has 


Holds  firebox  sheets  securely 
together,  and  accommodates 
itself  to  the  unequal  expan- 
sion of  the  plates. 

FLANNERY  BOLT 
COMPANY 

PinSBURG,  PA.,  I.  S.  A. 

Suite  308,  Prick  BIdg. 
B.  C  D.  STArrORD,  Geieral  Maaafar 

Write  us  for  Reference  Book 


the  back  of  the  tank  is  an  overflow  vent, 
and  if  the  scoop  is  kept  down  too  long 
the  surplus  water  flows  out  through  the 
vent  and  deluges  the  platform  of  the  ex- 
press car,  immediately  behind  the  ten- 
der. This  gave  rise  to  a  funny  incidcnton 
the  New  York  Central  the  last  time  I 
was  East.  A  tramp  was  stealing  a  ride 
on  the  blind  platform  of  the  express 
car.  The  fireman  discovered  him  and 
tried  to  dislodge  him  by  throwing  coal 
at  him.  But  the  tramp  declined  to  be 
disturbed.  He  was  enjoying  his  ride 
immensely  and  smoking  his  pipe  with 
great  satisfaction.  The 
firemen's  opportunity  came 
when  the  train  reached  the 
next  water  trough.  He  left 
the  scoop  down  for  nearly 
two  miles,  and  the  tramp, 
was  subjected  to  a  deluge 
of  water  for  the  greater 
part  of  that  distance.  At 
the  next  stop  a  weary,  de- 
jected and  washed-out  in- 
dividual, dripping  wet  and 
half  full  of  water,  climbed 
down  from  the  blind 
platform. 

■'  "Say,  pard,'  he  said  to 
the  fireman.  T  wish  you 
would  tell  me  the  name  of 
that  river  we  ran  through 
about  ten   miles  back.' " 


CELLAR  FOR  IMPROVED  TRUCK  BOX 


not  in  any  way  changed  any  of  the 
truck  connections.  The  boxes  are  made 
to  conform  to  the  Master  Car  Builders' 
standard  boxes  and  journals.  From 
the  reports  that  have  been  made  by 
those  who  have  adopted  the  lubricator 
it  saves  its  cost  more  quickly  than  any 
other  improved  appliance  in  connection 
with  the  operating  of  cars.  They  are 
being  manufactured  by  the  Harrison- 
Williams  Company,  of  Toledo,  O. 


The  Fort  Wayne  Elec- 
tric Works  Company, 
manufacturers  of  the 
"Wood"  system  of  induc- 
tion motors,  have  issued 
a  series  of  handsome  Bul- 
letins illustrating  the  rapid 
development  which  has 
taken  place  within  the  last 
few  years  in  the  use  of  al- 
ternating current  machin- 
ery in  nearly  all  lines  of 
power  transformation. 
The  flexibility,  economy 
and  safety  of  such  a  system  for  general 
factory  or  machine  shop  operation  has 
brought  their  alternating  current  trans- 
mission systems  into  general  favor.  The 
latest  improvement  is  the  multiphase  in- 
duction motor,  the  principles  of  which 
are  fully  explained  in  their  new  Bul- 
letins. 


Bathing  a  Tramp. 

"The  locomotives  on  many  of  the  fast 
trains  in  the  East  now  take  water  with- 
out stopping,"  remarked  Carlton  C. 
Crane,  passenger  agent  of  the  New 
York  Central  Lines.  "A  scoop  is  low- 
ered, and  the  speed  of  the  train  forces 
the  water  from  the  trough  between  the 
rails  into  the  tank  on   the   tender.      In 


The  annual  report  of  the  Atchisoa, 
Topeka  &  Santa  Fe  Railroad  Company 
shows  total  earnings  for  the  year  end- 
ing June  30  of  $68,375,837.  The  net  gain 
is  $204,627.  There  was  an  increase  of 
operating  expenses  of  $3^5-351  owing 
to  the  floods,  but  for  which  the  showing 
of  the  road  would  have  been  the  best  ir> 
its  history.  The  freight  revenue  in- 
creased notably,  the  passenger  traffic  be- 
ing about  stationary. 
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The  Road  to  Fortune. 
Shakespeare  says,  "There  is  a  tide  in 


the   affairs   of   men,    which,   if   taken    at 
the    flood,    leads    on    to    fortune,    that 
omitted,  their  whole  lives  are   spent  in 
shallows    and    in    miseries."      The    tide 
that  comes   in  the  affairs  of  the  young 
railroad  man  is  when  his  mind  is  fresh 
and    impressionable    and    he    does    not 
"groan   and   sweat  beneath   the   load   of 
«    weary    life,"   but    comes    to    his    work 
"caroling   like    the    lark    at    morn."      At 
this  joyous  time  of  life  if  he  would  se- 
riously   pause    for    a    moment    and    be- 
think   himself   that   the   number    of   the 
things  that  he  knows  is  infinitely  small- 
<r   than   the   number   of   the   things   that 
he   does   not   know,   and   in   relation   to 
that    another   fact   is    that    on    the    sum 
total    of    his    knowledge,    coupled    with 
integrity    of   character,    will    depend    his 
success  in  the  high  calling  he  has  chos- 
en.     If   he    would    get   a    grasp    of   the 
root  of  things  in  his  occupation   as   far 
as    human    ingenuity    can    instruct    him 
in   the   construction,   running,    repairing, 
testing  and  manipulating  the  multitudin- 
ous attachments  of  the  locomotive,  and 
a   thorough   knowledge   of   railroad   me- 
chanical   appliances    generally,     he    has 
■only  to  read   Railw.w  and  Locomotive 
Engineering    and    procure    a    copy    of 
"Twentieth     Century     Locomotives"     and 
devote  a  reasonable  portion  of  his  time 
to  the  perusal  of  its  pages  and  he  will 
soon   take   his   proper   place   among   the 
masters   in   railroading.     The  facts   gar- 
nered   in    the    rich    fields    of    experience 
and     gathered    into    one    golden    sheaf 
will   be  his — his  to  carry  lightly  as  the 
dew  on  the  tender  herb,  beautifying  and 
refreshing  it. 

When  he  speaks  he  will  speak  words 
of  wisdom.  Men  will  listen  to  him  and 
marvel  that  one  so  young  should  be  so 
discerning,  he  will  be  pointed  to  as 
the  coming  man.  Promotion  will  come 
to  him,  and  thus  by  acting  wisely  when 
the  tide  of  affairs  brings  these  oppor- 
ttjnities  that  lie  at  his  hand,  his  career 
will  "lead  on  to  fortune." 

There  are  other  works  which  he  will 
find  helpful,  all  contributing  to  his 
mental  make-up,  all  giving  the  reflex  of 
a  vast  and  varied  experience  in  the 
path  that  he  must  travel  towards  being 
an  accomplished  master  mechanic  or 
superintendent  of  railroad  transporta- 
tion. The  prices  of  all  of  these  works  are 
very  low,  the  illustrations  alone  being 
■worth  the  money  paid  for  them.  Rail- 
way AND  Locomotive  Engineering,  a 
practical  journal  of  railway  motive 
power  and  rolling  stock,  delivered 
monthly  to  any  address,  $2.00  a  year. 
It  is  a  welcome  visitor  in  every  house- 
■hold. 

"Twentieth  Century  Locomotives," 
Angus  Sinclair  Co.,  deals  comprehensive- 
ly with  the  design,  construction,  repair- 
ing  and   operating   of    locomotives    and 


railway  machinery.  First  principles  are 
explained.  Steam  and  motive  power  is 
dealt  with;  workshop  operations  de- 
scribed, valve  motion,  care  and  manage- 
ment of  locomotive  boilers,  operating 
locomotives,  road  repairs  to  engines, 
blows,  pounds  in  simple  and  compound 
engines;  how  to  calculate  power,  train 
resistance,  resistances  on  grades,  etc. 
Shop  tool  explained.  Shop  receipts, 
definitions  of  technical  terms,  tables, 
etc.  Descriptions  and  dimensions  of  the 
various  types  of  standard  locomotives. 
The  book  is  well  and  clearly  illustrated 
and  is  thoroughly  up  to  date  in  all  par- 
ticulars, fully  indexed.  Just  of!  the 
press.      Price.   $3.00. 

"Locomotive  Engine  Running  and 
Management,"  by  Angus  Sinclair,  is  an 
old  and  universal  favorite.  A  well-known 
general  manager  remarked  in  a  meet- 
ing of  railroad  men  lately,  "I  attribute 
much  of  my  success  in  life  to  the  inspi- 
ration of  that  book.  It  was  my  pocket 
companion  for  years."  We  sell  it  for 
$2.00. 

"Practical  Shop  Talks."  Colvin.  This 
is  a  very  helpful  book,  combining  in- 
struction with  amusement.  It  is  a  par- 
ticularly useful  book  to  the  young  me- 
chanic. It  has  a  stimulating  effect  in 
inducing  him  to  study  his  business.  The 
price  of  it  is  50  cents. 

"Examination  Questions  for  Promo- 
tion." Thompson.  This  book  is  used 
by  many  master  mechanics  and  travel- 
ing engineers  in  the  examination  of  fire- 
men for  promotion  and  of  engineers  like- 
ly to  be  hired.  It  contains  in  small  com- 
pass a  large  amount  of  information 
about  the  locomotive.  Convenient  pocket 
size.  We  cordially  recommend  this 
book.     The   price  is  75  cents. 

The  1904  Air  Brake  Catechism.  Con- 
ger. Convenient  size,  202  pages,  well 
illustrated.  Up  to  date  information  con- 
cerning the  whole  air  brake  problem,  in 
question  and  answer  form.  Instructs  on 
the  operation  of  the  Westinghouse  and 
the  New  York  Air  Brakes,  and  has  a 
list  of  examination  questions  for  en- 
ginemen  and  trainmen.  Bound  only  in 
cloth.      Price,   $1.00. 

"Compound  Locomotives."  Colvin. 
This  book  instructs  a  man  so  that  he 
will  understand'  the  construction  and 
operation  of  a  compound  locomotive  as 
well  as  he  now  understands  a  simple 
engine.  Tells  all  about  running,  break- 
downs and  repairs.  Convenient  pocket 
,size,  bound  in  leather,  $1.00. 

"Catechism  of  the  Steam  Plant." 
Hemenway.  Contains  information  that 
will  enable  a  man  to  take  out  a  license 
to  run  a  stationary  engine.  Tells  about 
boilers,  heating  surface,  horse  power, 
condensers,  feed  water  heaters,  air 
pumps,  engines,  strength  of  boilers, 
testing  boiler  performances,  etc.,  etc. 
This  is  only  a  partial  list  of  its  con- 
tents.    It  is  in  the  question  and  answer 


Books  That  Help  Railway  Men 


Twentieth  Century  Locomotives 

By  Angus  Sinclair  Company.  The 
most  valuable  book  on  the  locomotive  in 
print.  A  definite  authority  on  designing, 
maintentince  and  operating.     $300. 

Locomotive  Link  Motion 

By  F.  A.  Halsev,  M.  E.  Reliable  up- 
to-date  information  about  valve  motion 
that  every  ambitious  railroad  man  ought 
to  understand.     $1.00. 


Compound  Locomotives 

By  Fred  H.  Colvin,  M.  E.  Tells  every- 
thing an  engineer  needs  to  know  about 
all  kinds  of  American  compound  locomo- 
tives.    $1.00.  

Care  of  Locomotive  Boilers 

By  Henry  Raps.  If  the  facts  told  in 
this  book  were  familiar  to  all  motlTe 
power  men  there  would  be  no  boiler  ex- 
plosions.    50  cents. 

Firing  Locomotives 

By  Angus  Sinclair.  Describes  the 
work  done  by  a  first-class  fireman— the 
ideal  smoke  preventer  and  coal  saver. 
50  cents. 

Practical  Shop  Talks 

By  Fred  H  Colvin.  Positive  informa- 
tion for  mechanics  imparted  in  a  highly 
amusing  style.     50  cents. 


Machine  Shop  Arithmetic 

Easy  methods  of  calculating  all  sorts  of 
mechanical  problems.     50  cents. 

Catechism  of  Steam  Plant 

By  F.  F.  Hkmenway.  Men  trying  to 
become  licensed  engineers  will  find  thii 
book  a  masterly  help.  Nothing  better. 
50  cents.  

Mechanical  Drawing 

By  O.  H.  Reynolds,  M.  E.  Practical 
aid  to  men  ambitious  to  become  drafts- 
men.    50  cents. 

Locomotive  Running  Repairs 

By  L.  C.  Hitchcock,  M.  E.  Is  a  useful 
hand-book  that  thousands  of  shopmen 
cherish.     50  cents. 


Stories  of  the  Railroad 

By  John  A.  Hill,  M.  E.  A  most  enter- 
tainiog  book  by  the  witty  author  of 
"  Skeevers'  Object  Lessons."     $1.50- 


Skeevers'  Object  Lessons 

By  John  A.  Hill.  Wit  and  wisdom 
combined  in  imparting  most  sagacious 
information  concerning  locomotive  man- 
agement.    $1.00. 


BARGAIN 

These  twelve  valuable  books,  that  form 
a  library  in  themselves,  will  be  sent  on 
receipt  of  $8.00.  


ANGUS  SINCLAIR  COMPANY 

136  LIBERTY  STREET,  NEW  YORK 
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Tb?  flLDON   COMPANY 

1103  Monadnock  Block 
CfllCflGO.  ILL. 

ALDON  ^-,Tnt 
R-epls^cer 


Save 


No 


Tinie,   Labor  and  Darn- 
age  to  Eqiiipm^nt 


Loose    Parb   to    Get   Out   of  Order 
Gradual,  Easy  Lead  to  l^ajls 
A  Modern   Appliance   for    Modern   Roads 

CIRCULAR  ON    APPLICATION 


THE    ROBERT  W.  HUNT  &  CO. 

Bureau    of  Infpectlon,   Test!  and  Consultation, 

1137  THK  KOOKEKY.  CHICAOO. 

MBloadwa;,  New  York.  Park  Building,  ntUbnrgk. 

31  Norfolk  Hoiu«,  LoDden,  Eng. 
Ia>|>«atioii  of  8te«l  Ralls,  Splice  Ban,  RaUroad  Cara, 
WbMla,  Axles,  etc.  Cubuioal  Laboratobt-  Anal^sle 
of  Ores,  Iron,  Steel,  OIU,  Water,  etc.  Phybioal  Labo- 
RATOET— Test  of  Metala,  Drop  and  Polling  Teet  of  Ooap- 
len.  Draw  Bars,  et«. 
Effletency  Tests  of  Boilers,  Enfclnes  and  LocemotlTeft. 


JUST    PUBLISHED 

New  York  and 
Westinghouse 

Air  Brakes 

By    CHAS.    McSHANE 

(AMthor  of  "One  Thousand  Pointers  for  Machin- 
ists and  Engineers."  "The  Locomotive 
Up  to  Date,"  etc.) 

Examined  and  Approved  Before 
Publication  by 

J.  B.  ROACH, 

Air  Brake  Instructor,  C,  B.  &  Q.  Ry.  Co. 

D.  n.  BRI5ES, 

Geaeral  Air  Brake  Instructor,  U.  P.  Ry.  Co. 

JOHN    DICKSON, 

Ex-Air  Brake  Instructor,  G.  N.  Ry.  Co. 

FRANK    P.    WILLSON, 

Air  Brake  Instructor,  D.  &  R.  G.  Ry  Co. 

W.  T.  IIAMER, 

Air  Brake  Instructor,  So.  Ry.  Co. 

B.  C.  GESNER, 

Ex-M,  M.,  Intercolonial  Ry,  Co. 

JOHN    T.    DAVIS, 

S.  S.  El.  R.  R. 

Edited  by  JOHN    T     HOAR,  Penn.  Ry.  Co. 

Agents  Wanted  everywhere.    Write  for  terms, 
ootnmissions    and   club 'rates;    will   be   sent   pre- 
paid to  any  address  upon  receipt  of  price. 
Illustrated, 

Price,     ...     $1.50 
Send  for  Specimen  Pagas 

GRIFFIN  &  ^A^INTERS 

New  York   Life   Bldg.,  Chicago,  111. 


style.       128     pages.       Pocket     size.       50 
cents. 

"Care  and  Management  of  Locomo- 
tive Boilers."  Raps.  This  is  a  book  that 
ought  to  be  in  the  hands  of  every  per- 
son who  is  in  any  vi'ay  interested  in 
keeping  boilers  in  safe  working  order. 
Written  by  a  foreman  boilcrmaker.  Also 
contains  several  chapters  on  oil  burning 
locomotives.     Price,  50  cents. 

"Locomotive  Link  Motion."  Halsey. 
Any  person  who  gives  a  little  study  to 
this  book  ceases  to  find  link  motion  a 
puzzle.  Explains  about  valves  and  valve 
motion  in  plain  language,  easily  un- 
cler.stood.      Price,   $1.00. 

"Machine  Shop  Arithmetic."  Colvin. 
and  Cheney.  This  is  a  book  that  no 
person  engaged  in  mechanical  occupa- 
tions can  afford  to  do  without.  Enables 
any  workman  to  figure  out  all  the  shop 
and  machine  problems  which  are  so 
puzzling  for  want  of  a  little  knowledge. 
We  sell  it  for  50  cents. 

"Firing  Locomotives."  Sinclair.  Treats 
in  an  easy  way  the  principles  of  com- 
bustion. While  treating  on  the  chemis- 
try of  heat  and  combustion,  it  is  eas- 
ily understood  by  every  intelligent  fire- 
man.    The  price  is  50  cents. 

"Skeevers'  Object  Lessons."  Hill.  A 
collection  of  the  famous  object  lesson 
stories  which  appeared  in  this  paper 
several  years  ago.  They  are  interest- 
ing, laughable,  and,  best  of  all,  they  are 
of  practical  value  to-day.     $1.00. 

"Stories  of  the  Railroad."  Hill.  Best 
railroad  stories  ever  written.  Those 
who  have  not  read  these  stories  have 
missed  a  great  literary  treat.     $1.50. 

"Standard  Train  Rules."  This  is  the 
code  of  train  rules  prepared  by  the 
American  Railway  Association  for  the 
operating  of  all  trains  on  single  or 
double  track.  Used  by  nearly  all  rail- 
roads. Study  of  this  book  would  pre- 
vent many  collisions.     Price,  50  cents. 

"Mechanical  Engineers'  Pocket  Book." 
Kent.  This  book  contains  1,100  pages 
6x3j4  inches  of  closely  printed  minion 
type,  containing  mechanical  engineering 
matter.  It  ought  to  be  in  the  bookcase 
of  every  engineer  who  takes  an  interest 
in  engineering  questions.  We  use  it  con- 
stantly as  a  reference  for  questions 
sent  to  us  to  be  answered.  Full  of 
tables  and  illustrations.  Morocco  leath- 
er,  $5.00. 

"Locomotive,  Simple.  Compound  and 
Electric."  Reagan.  An  excellent  book 
for  people  interested  in  any  kind  of  lo- 
comotive. It  will  be  found  particularly 
useful  to  men  handling  or  repairing 
compound  locomotives.  It  is  the  real 
locomotive  up  to  date.     $2.50. 

Railway  and  Locomotive  Engineer- 
ing.    Bound  volumes.     $3.00. 


Railway  Statistics. 
The  system  of  "ton-mile"railway  stii- 
tistics,  which  carries  with  it  the  recom- 
mendation of  American  general  railway 
practice,  appears  hardly  likely  to  make 
much  headway  at  present  with  the  rail- 
ways in  this  country,  to  judge  from  the 
views  of  leading  railway  officials  which 
have  been  appearing  in  the  Railway 
News,  and  now  republished  in  a  sep- 
arate form  by  that  journal.  An  impres- 
sion seems  to  have  been  created  that  in 
the  essentials  of  advanced  practice 
American  railroads  are  much  ahead  of 
our  own.  While"  it  may  be  freely  ad- 
mitted that  some  of  the  conditions  pe- 
culiar to  the  country  give  the  railways 
a  natural  advantage  over  our  own,  there 
are  other  points  of  equal,  and  perhaps 
of  superior,  weight  in  which  British 
lines  must  be  conceded  to  have  the  ad- 
vantage. With  regard  to  the  relative 
merits  of  railway  bookkeeping,  all  of 
the  chief  railway  lines,  with  one  notable 
exception,  declare  that  the  "ton-mile" 
system  is  not  adapted  to  the  peculiar 
circumstances  of  the  British  railways. 
The  prevailing  opinion  on  the  matter 
appears  to  be  fairly  represented  in  the 
views  of  Sir  Charles  Scotter,  who  al- 
leges that  "statistics  of  a  much  more 
useful  and  practical  nature  than  'ton- 
miles'  are  kept  by  all  well-organized 
railways."  Sir  Charles  instanced  as  an 
example  of  the  "useful  and  practical" 
statistics  in  reference,  the  practice  on 
the  London  &  South-Western  Line, 
where  "the  loading  per  truck  is  watched 
and  recorded  day  by  day,  cases  of  light 
loading  having  to  be  specially  explained 
to  the  responsible  officers  of  the  com- 
pany." Sir  Charles  Scotter  expressed 
his  conviction  that  advocates  of  "ton- 
mile"  statistics  could  not  produce  a 
single  case  of  saving  in  working  as  the 
result  of  such  statistics  which  could 
not  have  been  attained  "by  the  more 
simple  and  effective  and  prompt  means 
already  adopted  by  nearly  all  the  rail- 
way companies  in  this  country." — Lon- 
don Times. 


The  Santa  Fe  &  Rock  Island  Rail- 
road have  just  placed  in  service  four 
new  locomotives  of  the  balanced  com- 
pound Atlantic  type,  which  is  gradual- 
ly coming  into  favor  as  the  best  passen- 
ger engine  yet  designed.  The  new  en- 
gines are  running  between  Rock  Island 
and  Chicago. 


We  are  selling  Carnegie's  book  on 
James  Watt.  The  price  is  $1.60.  Send 
for  it.     Excellent  value  for  the  money. 


The  Directors  of  the  Erie  Railroad 
have  purchased  a  majority  of  the  stock 
of  the  Cincinnati,  Hamilton  &  Dayton 
Railroad.  The  latter  road  controls  the 
Pere  Marquette  and  Chicago,  Cincinnati 
&  Louisville,  and  with  them  has  a  mile- 
age of  4,000  miles,  passing  through  the 
richest  section  of  the  Ohio  Vallejr. 
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Locomotives  for  Cuba. 
The  Norwegian  steamship  Otto  Sver- 
drup  cleared  from  Philadelphia  on  Sep- 
tember 13  for  Havana  and  Matanzas 
with  fourteen  locomotives  and  tenders 
and  steel  rails.  This  is  the  largest 
shipment  ever  made  from  Philadelphia 
to  Cuba.  The  locomotives  and  tenders 
are  from  the  Baldwin  shops. 


quires  from  $200  to  $500;  red,  $750  to  $1,- 
000.  while  green  needs  a  general  over- 
hauling. 


The  Reading  is  double-tracking  its 
branch  from  Harrisburg  to  Shippensburg, 
where  it  connects  with  the  Baltimore  & 
Ohio.  Boih  roads  experienced  much  in- 
convenience because  of  car  shortage,  and 
better  preparations  are  being  made  for 
the  coal  traffic  this  season. 


The  Northern  Pacific  Railroad  will  en- 
large the  shops  at  South  Tacoma,  the 
chief  object  being  to  construct  freight 
cars  at  the  rate  of  150  a  month.  The  di- 
rectors of  the  company  are  of  opinion 
that  wooden  cars  can  be  built  cheaper 
on  the  West  coast  than  in  the  East. 


Of  the  525  locomotives  ordered  by  the 
Pennsylvania  Railroad  from  the  Baldwin 
Works  this  year  400  have  been  delivered. 
It  is  expected  that  the  entire  number 
will  be  in  service  by  the  middle  of  No- 
vember. With  the  200  in  course  of  con- 
struction at  the  company's  shops  at  Al- 
toona,  it  is  decided  that  additional  orders 
will  not  be  necessary  for  some  time. 


Six  representatives  of  the  imperial 
railway  system  of  Japan  are  in  America 
at  present  studying  the  American  loco- 
motive and  arranging  to  purchase  rail- 
way supplies.  Toki  Oyatz,  one  of  the 
party,  says  that  Japan  is  preparing  to 
expend  over  $30,000,000  in  railway  ma- 
terial. 


In  addition  to  recent  purchases  of 
railway  material  by  Japan  and  Corea, 
an  additional  $30,000,000  will  be  expend- 
ed for  supplies  of  all  kinds,  chiefly  for 
the  railways  in  Corea  and  Manchuria. 
About  two-thirds  of  the  work  will  be 
supplied  by  American  manufacturers. 


Cheerfulness  is  the  best  promoter  of 
health.  Repinings  and  murmurings  of 
the  heart  give  imperceptible  strokes  to 
those  delicate  fibers  of  which  the  vital 
parts  are  composed,  and  wear  out  the 
machine.  In  short,  the  man  who  wor- 
ries wastes  his  energies  on  self-created 
misery. 

Superintendent  McManus,  of  the 
Southern  Railway,  has  a  novel  device 
to  keep  track  of  the  locomotives.  It 
consists  of  a  blackboard  divided  into 
sections  filled  with  knobs  covered  with 
figures  and  colored  disks  and  triangles; 
the  white  indicates  an  engine  in  first- 
chTss  condition;  blue,  needs  from  $50  to 
$100   worth    of    repairing;     orange,   re- 


The  Purdue  University,  of  Lafayette, 
Ind.,  has  made  many  changes  in  the 
instructional  staff  of  the  engineering  de- 
partments. The  faculty  now  embraces 
many  eminent  engineers  of  wide  experi- 
ence and  national  reputation. 


The  Brookfield  division  of  the  C,  B. 
&  Q.  Railroad  are  installing  a  hot  water 
system  for  washing  out  boilers  at  Brook- 
field.  It  is  expected  to  greatly  facilitate 
the  operation.  The  74  engines  on  the 
division  are  being  worked  to  the  full 
measure  of  their  capacity,  and  an  in- 
crease of  equipment  is  expected  at  an 
early   date. 


The  theatrical  season  has  again  open- 
ed with  every  appearance  of  increasing 
patronage.  In  New  York  City,  Mr.  F. 
F.  Proctor  is,  beyond  doubt,  the  most 
successful  caterer  to  popular  amusement. 
He  has  raised  vaudeville  entertainment 
to  the  dignity  of  a  high  art. 


The  J.  G.  Brill  Company,  of  Philadel- 
phia, has  received  a  large  order  for 
foreign  shipments  from  Brazil.  The 
order  includes  several  hundred  passen- 
ger cars,  to  be  used  on  the  east  coast 
111  the  Province  of  Bahia.  They  were 
Drdered  by  the  Rio  de  Janeiro  Power 
Company. 


An  automatic  stoker  is  being  experi- 
mented with  on  one  of  the  Pennsyl- 
vania Railroad  Company's  engines  west 
of  Pittsburgh.  The  apparatus  will  be 
given  a  thorough  test  and  if  satisfactory 
a  number  of  locomotives  will  be 
equipped  with  it. 


Twenty-five  gasoline  moters  have  been 
ordered  by  the  Lake  Shore  to  aid  in 
their  local  traffic  on  the  Dunkirk,  Alle- 
gheny Valley  and  Pittsburg  lines.  Tests 
have  been  sufficiently  satisfactory  to  war- 
rant a  preference  over  the  electrically- 
driven  car. 


Japan  is  pushing  the  construction  of 
railways  in  Corea  rapidly.  On  one  line 
of  300  miles — the  Seoul-Wiju — they 
have  30.000  men  at  work.  Japan's  re- 
cent orders  for  locomotives  from  the 
.American  Locomotive  Company  num- 
ber over  150,  while  from  various  firms 
550  freight  cars  have  been  ordered. 


He  who  is  never  dissatisfied  with  him- 
self or  others,  and  never  discontented 
with  things  around  him,  cannot  be  ex- 
pected to  make  any  strenuous  efforts  at 
improvement.  He  may  live  out  a  life 
of  ease  and  serenity,  but  it  will  be  the 
case  of  torpor  and  the  serenity  of  indo- 
lence. 


-ehe  BARRETT 

QBARED  RATCHET  CAR 

JACKS 

No.  29.  2&ToqsCaimc1C7. 
No.  30.  35  Tooji  CApad^. 

INPROTKD  OUIOK 
ICTlNti  JACM 

for  tbe  rapid  handllBf  of 
Bmptr  or  Lokded  Cmn 
and  CoHches  and  for  Lo- 
comotives. 

Basy  to  Operate,  and 
they  have  ao  lotrtcata 
partj  or  complicated  feat- 
area.  Have  all  the  ilm- 
pHoirj  of  the  ordinary 
LvTtr  Jack,  and  are  more 
reliable  and  better  adapted 
to  car  work  than  eithar 
Hydrau  lie  or  Screw  Jacks 
Send  for  Special 
Bulletin  *'L** 

HAD!   ONLT    BT 

THE  DIFF  M\NlFACTLRINGCO. 

Works:  AUegheny,  Pa.  PITTSBURG.  PA. 

Fairbanks,  Murib  A  Co.,  Chicago, 
Agenta  for  Railroad  Dept. 


Flexible  Spout 

Vertically  in  straight 
line.  Also  laterally. 
The  latest  ImproTC- 
ment  to 

Poage  Water 
Columns 


Anerlean  Valve  and  Meter  Gonpany 

CINCINNATI,  OHIO. 

MMD  rOK  OATiLLOODI- 


Cox's 

Computers 

TrBLln      R.eslstanoe    Compxiter    CLnd 
Locomotive  Traotive-Po\ver  Coinput*r 

Each  Computer  is  in  a  neat  folding,  leather-cov- 
ered case.  One  side  gives  formula  and  dircctioni 
for  use.  The  other  side  has  a  graduated  circle 
upon  which  turns  a  graduated  card  disc. 

Ctt.r\    b«    Adjusted    In    a.    Moment 
to  Give  Result  Without  Calculation 

THIS   OFFICE 
Price.  $1.00  Eetch 


Model  Locomotives  and  Castingfs 

Better  than  ever!  Latest  N.  Y.  Cen. 
Standard.  High  Saddles  — B'g  Drivers — 
4  sizes  Something  extra  nice.  4c.  in 
stamps  for  catalog. 

\.    S. 
P.  O.  Box  2«8. 


CAn'  Bl  LL. 

Monllcello,  N.  Y 
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AIR  BRAKE  MODELS 

For  Self  Instruction. 

WITH   CHART.       AIK   CHAMBHKS  CI)I.ORi:il. 
AI.I,    PARTS    NIIMHKRKI). 


Improved  Portable  Boring,  Milling  and 
Drilling  Machine. 

Tlic  Espcii-Lucas  Maclunc  Company, 
of  Philadelpliia,  has  just  placed  on  the 
market   several   improved   portable   ma- 


lls range  of  speeds  ctnbraccs  every  re- 
(liiisite  from  the  smallest  drill  to  the 
largest  cutter.  The  materials  are  all  of 
the  very  best,  the  spindle  being  of 
hammered  crucible  steel  4  ins.  in  diam- 


Sectlonal 
Model 

Westinghouse 
Quick  Action 
Triple  Valve. 
Cut  14  actual  size. 

Price 
$2.50   post°paJcL 


Manufactured  by 


W.  VAN    NAME 

360  Evergreen  Ave.,   BROOKLYN,  N.  Y. 

imEljmoN 

SWITCH  & 
SIGNAL  CO. 

Consulting  and  Manufacturing 
Signal  Engineers 

Automatic    Block    Signals— Electric 
and   Electro-Pneumatic 

Interlocking—Electric,  Electro-Pneu- 
matic and  Mechanical 

Electric  Train  Staff  Apparatus 

GENERAL   OFFICES    AND   WORKS   AT 
SWISSVALE,   PA. 


DISTRICT  OFFICES: 

New  York:   143  Liberty  Street 
Chlca];o:  nitnadnock  Block 
5t.  Louis  :  Frisco  Building 


Patents. 

QEO.   P.   WHITTLESEY 

McQILL  BUILOINQ  WASMINQTON,  D.  C. 

Terms  Reasonable.    Pamphlet  Sent 


thK   esphn-lucas   boring,   milling   and    drilling   machine. 


chine  tools  suitable  for  large  manufac- 
turing plants,  one  shown  in  the  accom- 
panying illustration,  a  72-in.  boring, 
milling  and  drilling  machine  is  a  very 
substantial  tool,  built  to  carry  an  l8-in. 
high    speed   steel    inserted   cutter   head. 


cter  and  feeds  through  a  gim  metal 
sleeve,  having  24  ins.  of  feed.  The  head 
has  a  vertical  adjustment  of  6  ft.,  and 
can  be  set  in  any  position  for  milling 
and  clamped  securely  with  a  teed  trav- 
ersing 24  ins.     The  spindle  has  feed  in 
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either  direction  for  boring  and  counter- 
boring  and  is  very  powerfully  geared 
for  heavy  work.  The  machine  is  elec- 
trically driven  by  a  3  to  i  variable  speed 
Crocker-Wheeler  motor.  The  gearings 
are  of  the  best  steel  with  bronze  bear- 
ings, and  the  machine  is  altogether 
among  the  very  best  that  has  been  pro- 
duced by  the  Espen-Lucas  Company. 


The  Union  Pacific  Railroad  Company 
has  been  experimenting  with  a  pew  gas- 
oline motor  car  at  Omaha  with  the  most 
gratifying  results.  Mr.  W.  R.  McKeen 
is  the  builder.  Four  others  are  ordered, 
to  run  on  the  local  branches  in  the  vi- 
cinity of  Omaha. 


It  has  been  decided  that  a  heavier  class 
of  locomotives,  with  new  passenger 
coaches,  dining  cars  and  chair  cars,  will 
be  used  on  the  Toronto,  Hamilton  and 
Buffalo  Railroad.  Improvements  of  the 
roadway  are  being  made,  and  the  service 
generally  will  be  greatly  bettered. 


Trygye  Negaard,  a  Norwegian  en- 
gineer, is  at  Schenectady  inspecting  the 
plants  of  the  American  Locomotive 
Company.  He  was  sent  there  by  the 
Norwegian  Government.  Mr.  Negaard 
says  the  railway  system  will  be  greatly 
extended  in  Norway. 


The  Clyde  Engineering  Company,  of 
New  South  Wales,  Australia,  has  been 
awarded  a  contract  to  build  60  locomo- 
tives for  the  Colonial  Government.  The 
price  agreed  on  is  £322,631.  Six  years 
is  allowed  to  complete  the  work. 


The  new  shops  of  the  Buffalo  & 
Allegheny  Valley  at  Olean,  N.  Y.,  have 
just  been  completed,  and  the  new  ma- 
chinery is  being  rapidly  put  in  place. 
The  shops  are  very  complete  in  the 
matter  of  modern  appointments,  having 
all  electrical  devices,  and  cost  over 
$500,000. 

The  Great  Northern  Railway  Com- 
pany is  completing  the  equipment  of 
eight  new  trains  which  will  be  known 
as  the  Oriental  Limited  and  will  run  be- 
tween St.  Paul  and  Seattle.  The  porters 
and  waiters  will  be  Japanese. 


The  Great  Northern  will  replace  its 
passenger  equipment.  Eight  complete 
trains,  exactly  alike,  are  ordered.  They 
will  run  between  St.  Paul  and  Seattle. 


The  Lackawanna  Steel  Company,  of 
Buffalo,  has  just  secured  an  order  from 
the  Victorian  State  Railways  of  Aus- 
tralia for  6,500  tons  of  steel  rails.  An- 
other order  recently  obtained  was  for 
i';.ooo  tons  of  rails  for  Havana,  Cuba. 


The  man  who  wastes  mental  energy 
on  angry  strife  is  less  than  wise.  If 
you  are  tempted  to  be  angry,  pause  a 
moment  and  still  the  rising  activities. 
Deal  in  the  same  way  with  the  tendency 
to  be  annoyed,  resentful,  or  depressed. 
Remember  that  if  you  spare  yourself 
these  useless  expenditures  of  force  you 
husband  your  energies  best. 


The  St.  Louis  Railway  Club  resumed 
its  regular  meetings  on  September  8. 
An  able  paper  on  "Ventilation  and 
Hygiene  of  Railway  Cars"  was  read  by 
Dr.  J.  M.  Gassaway.  of  the  United 
States  Marine  Hospital  Service.  A  large 
number   of  the   members   were   present. 


Fifteen  ten-wheel  passenger  engines 
and  ten  compound  mogul  locomotives 
for  freight  service  have  recently  been 
added  to  the  Grand  Trunk  Railway  of 
Canada.  They  were  built  at  Montreal 
and   Kingston. 


The  St.  Paul  &  Chicago  express  has 
been  equipped  with  observation  cars 
with  ample  accommodation  for  twenty 
persons  in  each  car.  The  unusual  size 
of  the  observation  compartments  will 
permit  all  to  enjoy  the  idyllic  scenery 
of  the  Northern  Mississippi. 


The  Brooks  Locomotive  Works  have 
just  delivered  ten  new  passenger  en- 
gines of  the  largest  Marshall  type  to 
the  Lake  Shore  Railway.  This  increases 
the  ability  of  the  road  to  make  high 
speed  with  any  train.  The  weight  of 
engine  and  tender  is  about  392,000  lbs. 


President  Murray,  of  the  Baltimore  & 
Ohio  Railway,  announces  that  exten- 
sive improvements  will  be  made  at  Riv- 
erside, South  Baltimore,  at  a  cost  of 
$500,000.  Two  large  roundhouses,  two 
turntables  and  pits,  a  machine  shop  and 
oil  house,  and  also  a  power  house  will 
be  built.  The  work  will  be  proceeded 
with  immediately. 


The  Southern  Pacific  Railroad  Com- 
pany are  now  pumping  oil  from  beneath 
the  Pacific  Ocean,  and  the  traveler  can 
now  see  the  frame  pyramids  marking 
well  sites,  stretching  from  the  Mississippi 
clear  into  the  Pacific  ocean.  The  loco- 
motives are  being  changed  to  oil-burners 
as  rapidly  as  possible. 


The  aggregate  purchases  of  machine 
tools  among  the  railroad  companies  is 
reaching  unparalleled  proportions,  and 
there  is  every  prospect  of  this  state  of 
things  continuing  for  some  time.  There 
is,  as  might  be  expected,  a  slight  increase 
of  prices.  The  improvement  in  the 
construction  of  the  machinery  is  par- 
ticularly marked,  while  the  tendency  is 
strongly  towards  heavier  locomotives 
and  heavier  cars. 


A  Clean  Headlight 
Is  easy  with 

•*  Headlight 
Cleaner" 

No  srit,  acid 
or  poison 

Makcn  no  dust — tlPHn» 
i|uickly  and  easily. 
Write   us  about   It    to- 
day. 

W.W.  CONVERSE  &  CO. 
Palmer,  Mass. 

Will  hf  plcaseil  to  flend 
lull  sized  sample  on 
application  to  Supte. 
M.  P.  and  M.  Ms. 


Wm.R.  Phelps  &  Co. 


MANUFACTURING   JEWELERS. 


High 

Class 

Watches, 

Diamonds, 

and 

other 

Precious 

Stones. 


We  make  a  specialty  of 
Masonic  and  all  other  Emblems. 

Diamonds  purchased  of  us  at  present 
prices  are  a  good  investment.     We 
have  a  fine  line  of  the  best^Railroad 
Watches  at  rock  bottom  prices. 
Jewelry  of  every  description. 

WM.  R.  PHELPS  &  CO. 

3a  MAffiEN  LANE,  NEW  YORK,  N.'  Y. 

BOILER 
CONSTRUCTION 

is  the  only  book  that  shows  just  how 
modern  locomotive  boilers  are  built 
in  up-to-date  shops- 

IT  SHOWS 

what  tools  to  use,    what   work   they 

oueht  to  do  per  day. 

HOW  TO  HANDLE  THEM 

HOW  TO  REPAIR  THEM. 

There's  more  practical  information  In 

this    book    than    has    ever    been_  put 

between   covers  be/ore. 


420  pages,      334  cuts,  CjT  f^ 
6  folding  plates,  all  for  «P -'•'-"J 
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THE  DIKESMITH 

School  of 
Air  Brakes 

MEADVILLE,  PA. 

gives  a  full  course  of  instruction  in  both 
the  Westinghouse  and  New  York  Air 
Brake  Systems,  including  all  Text  Books 
and  colored  charts,  for 

Only  $10 

Terms,  cash  or  partial  payments.  Send 
us  your  address  and  we  will  mail  you 
full  particulars. 

This  is  the  first  time  railroad  men  nave 
ever  had  an  opportunity  of  getting  a 
complete  air  brake  education  for  a  nom- 
inal sum.     Write  to-day. 

The  Dukesmith  School  of  Air  Brakes, 

MEADVILLE.  PA. 

F.  H.  Dukesmith,  A.  B.  E.,  Director. 

^orld's  pacir 
St.  Louis 

FIRST    PRIZE     FOR 

TOOL  STEEL 

AWARDED    TO 

Mclnnes  Steel  Co. 

CORRY,  PA. 

in  competition  with  the  best  makes  in 
England  and  Germany.  Also  manu- 
facturers of  all  kinds  of  Tool  Steel, 
Die    Blocks,    and    Steel    Forgings. 

Write    for  Prices   and  Information 


To   Prevent  Strikes. 

Nobody  ever  hears  of  a  strike  at  the 
Baldwin  plant.  Yet  it  is  probably  the 
largest  manufacturing  concern  in  the 
world  except  Krupp's.  at  Essen,  Ger- 
many. The  Baldwin  works  employ  no 
less  than  17,000  people,  which,  adding 
the  men's  families,  represents  a  city  of 
50,000  inhabitants.  The  firm  have  been 
in  business  for  years  and  years  and  they 
turn  out  eight  complete  locomotives 
every  day.  But  whatever  business  con- 
ditions may  be,  the  Baldwin  men  never 
strike. 

The  reason  is  this :  All  the  thousands 
of  foremen  at  the  works  are  independ- 
ent, sub-contractors,  and  all  the  work  is 
"piecework."  Any  man  that  shows  the 
ability  to  take  charge  of  making  any 
small  fraction  of  a  locomotive  can  hope 
to  get  a  contract  for  furnishing  a  cer- 
tain number  of  those  parts.  He  then 
hires  his  own  men,  pays  his  own  wages 
and  makes  his  own  condition  for  his 
men.  Each  contractor  runs  his  own  busi- 
ness. Consequently  no  more  than  half 
a  dozen  to  a  score  of  men  are  really 
employed  by  the  same  boss.  Having  so 
few  employees  under  him,  he  can  and 
does  take  a  personal  interest  in  their 
work  and  their  welfare.  If  a  workman 
is  dissatisfied,  he  has  only  to  change  his 
boss,  but  he  can  usually  adjust  all  diffi- 
culties without  going  to  that  extreme. 
If  the  man  goes  to  a  new  boss,  he  doesn't 
necessarily  leave  the  Baldwin  works.  He 
can  change  dozens  of  times  and  still  re- 
main at  the  same  old  plant.  No  combi- 
nation is  permitted  among  the  bosses, 
but  each  is  compelled  to  carry  on  an  in- 
dependent business. — St.  Paul,  Minn.. 
Dispatch.         

East  River  Tunnels. 

The  two  tunnels  of  the  New  York 
&  Long  Island  Railroad  under  the 
East  river,  between  New  York  and 
Long  Island  City,  brings  the  total  num- 
ber of  subaqueous  tunnels  entering 
Manhattan  Island  up  to  fourteen.  The 
new  railroad  will  connect  with  the  pres- 
ent New  York  subway  system  at  Third 
avenue  and  42d  street,  at  which  point 
a  large  subterranean  station  will  be 
built  about  80  feet  below  the  subway 
grade.  Escalators  will  carry  passen- 
gers from  Long  Island  to  the  subway 
station  and  the  surface.  At  the  eastern 
terminus,  connection  will  be  made  with 
surface  lines  on  Long  Island. 

The  Ingersoll-Sergeant  Drill  Com- 
pany, of  New  York,  have  received  orders 
for  fourteen  air-compressors,  of  two 
different  types.  Eight  are  of  duplex 
compound  type,  with  cylinders  16  ins. 
by  28  ins.,  the  others  are  of  straight  line, 
with  24  in.  steam  cylinders.  The  ag- 
gregate air  capacity  of  the  fourteen 
compressors  is  18,304  cubic  feet  per 
minute. 

The    shield    method   will   be    used   in 


driving  these  tunnels.  The  straight  line 
compressors  will  furnish  air  to  the 
headings  for  keeping  out  the  water,  and 
will  also  supply  intake  air  to  the  other 
machines. 

This  last  order  makes  a  total  of  54 
Ingersoll-Sergeant  air  compressors  in 
use  or  contracted  for  on  subaqueous 
tunnels  entering  New  York  City.  The 
aggregate  free  air  capacity  of  these  ma- 
chines is  138,426  cubic  feet  per  minute, 
and  the  pressures  delivered  range  30  to 
150  lbs.  This  company  has  furnished 
all  the  compressors  for  this  class  of 
work  in  New  York  and  vicinity. 


Important  Publication. 

A  digest  of  United  States  Patents  of 
Air,  Caloric,  Gas  and  Oil  engines  from 
1789  to  July,  1905,  compiled  by  James 
T.  Allen,  Examiner  U.  S.  Patent  Office, 
will  be  published  in  Washington.  The 
work  will  be  the  only  one  ever  publish- 
ed comprising  this  class,  and  the  ma- 
terial is  being  prepared  with  great  care 
and  labor.  The  drawings  will  be  perfect 
photographs  of  the  original  drawings 
with  letter  press  descriptions  embracing 
over  four  thousand  separate  patents, 
subdivided  into  205  classes  arranged  to 
simplify  and  facilitate  examinations.  The 
work  will  be  issued  in  three  volumes 
containing  nearly  2,000  pages,  and  is  ex- 
pected to  be  ready  this  month. 

Inventors,  manufacturers,  and  at- 
torneys will  see  the  great  advantage  a 
work  of  this  kind  affords,  enabling  any 
one  to  make  examinations  as  quickly 
and  thoroughly  as  if  consulting  the  of- 
ficial records.  The  work  also  ought  to 
be  among  the  indispensable  reference 
works  at  all   of  our  public  libraries. 


The  Cleveland  Pneumatic  Tool  Com- 
pany has  issued  a  sixty-four  page,  finely 
illustrated  catalogue  showing  the  latest 
designs  and  improvements  in  their  chip- 
ping and  riveting  hammers,  drills,  hose 
couplings  and  other  pneumatic  applian- 
ces. The  catalogue  is  particularly  valu- 
able as  showing  a  detailed  view  of  the 
parts,  giving  a  full  description  of  the 
methods  of  operating  to  the  best  advan- 
tage. The  riveting  hammers,  which  are 
rapidly  coming  into  popular  favor,  ap- 
pear in  a  large  number  of  sizes  adapted 
for  every  conceivable  kind  of  work.  The 
catalogue  should  be  in  the  hands  of  all 
who  are  interested  in  boilermaking, 
structural  or  general  work  where  drilling 
or  riveting  is  re«  aired. 


Mr.  J.  N.  Duntley.  president  of  the 
Chicago  Pneumatic  Tool  Co.,  returned 
last  month  from  Europe.  While  abroad 
the  extensive  works  at  Fraserburgh, 
Scotland,  were  started  up,  and  give  ev- 
ery indication  of  meeting  with  marked 
success.  Enough  orders  are  already  in 
hand  to  keep  the  works  in  full  operation 
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All  equipment  rebuilt  in   our  Chicago   shops,   and   at   Scrantorv,  Pa..  In  the  new  "Lackawanna"  Shops 

All  kinds  of  Cars  and  Engines  Ready  for  Immediate  Delivery 


RELEASED     BY     TRVNK     LINES 


1000-60,000  LBS.  CAPACITY  REBUILT   FLATS  AND  GONDOLA-S 
2000-50,000  LBS.  CAPACITY  FLATS,  BOX  AND  GONDOLAS 
COACMBS,  COMBINATION   AND   BAOQAaE  CARS 

FOREIGN   SHIPMENTS  HAVE  PROPER  CARE  OF 
EXPERIENCED  STAFF 


Cable  Address 
•■FITZLUTH" 


E 


ITZBHUGHI 

14-1  snama^^mMfM 


St.  uouis 


55    ANl)   70   TONS   CONSOLIDATIONS 

45   AND  SO        ••         lO-WHEELERS 

40  TO  SS  "        MOGULS 

45   TO   SO  "         PASSENGERS 

SWITCHERS,    FORNEYS  AND  SHAY  ENGINES 


PGiHiMK»lbck,;fPlll«GO 

i\vi^:  ao  stFRANCiis  Xavieb  ST:    ^;v^r 


STAR  BRASS  MANUFACTURING  CO.'S 

Extra  heavy,  renewable  seat  and  disc  Globe  and  Angle 
Valves  are  all  tested  to  600  lbs.  cold  water  before  being 
shipped  to  customer.  They  are  renewable  in  every  part, 
also  absolutely  leak  proof.  Made  from  our  special  high 
grade  steam  metal  and  guaranteed  for  the  highest 
pressure. 

MANUFACTURED    BY 

rM....^im  Star  Brass  Manufacturing  Co.,  '''ZL'T^iV'- 

BRANCH  OFFICE  :   38  Cortlandt  Street,  New  York  City 

for  many  months.     Another  factory  was  The     Niles-Bement-Pond     Company, 

started  in  Berlin,  Prussia,  and  arrange-  m  Broadway    New  York,  have  just  is- 

,               ^^^^,-   ^  -   f,(..  sued  a  large,  finely  illustrated  catalogue 

ments  are  perfected  for  "e<=tmg  a  fac  ^^^^.^  ^^^^^^  ^              .^  ^,^^^^.^ 

tory  m  Russ.a.     Compressor  eqmpmen  s  ^^^^^^.^^  ^^^.^^^  ^^^  ^^^^^^^^     ^^^  ^^^^_ 

and   pneumatic   tools   are   bemg   rapidly  ^^^  ^^  handling  heavy  material  by  elec- 

introduced  in  Europe,  and  Mr.  Duntley  ^^.^    traveling    cranes    has    been    very 

states  that  the   foreign  business  during  ^.j^g^ly  demonstrated.    The  present  cat- 

the    next    few   years    will    rival    that    of  ai^gue  deals  particularly  with  the  line  of 

America.  Meanwhile  the  orders  for  com-  electric  traveling  trolleys  and  hoists  for 

pressor  plants   and  tools   come   pouring  moving    loads    weighing    between    one- 

in  from  all  over  America.    One  hundred  half  and  five  tons.     These  may  be  ad- 

and     fifty-seven     Franklin    compressors  justed  to  run  on  a  single  I-beam,  mak- 

have  been  installed  during  the  last  three  ing  it  possible  to  install  them  in  places 

months.     Many   of  the   leading   railway      where  it  would  be  ™P-'^;!"b  ^^°  "" 

...  ,  1,-  u      range  for  crane  runways.     1  he  company 

companies  are  giving  large  orders  which      ^^^S^^^^^^  catalogues    of    their 

will  keep  the  company  busy  for  a  long      ^^^^^^  traveling  cranes. 

WANTED.— Draughtsman  wanted  in 

British   works   of   old-established   engi- 

The  Jerome    Metallic    Packing    Com-  neering  firm,   to  design   main   line   and 

pany  have  issued  a  fine  new  catalogue  ether  locomotives,  and  best  classes  m,n- 

^     ^                ,    .     ,             ,     .         ...  mg    machinery,     engines,    pumps,    etc. 

illustrating  their  latest  designs  in  piston  ^^^^    j^^^^    ^^^^^    theoretical    training 

and     valve     rod     packing.      Twenty-five  35    ^ell    as    practical    experience    with 

years'  experience  has  given  the  company  ^^^o^^e^ m.ition^eci^  Curate 'calculation's: 

opportunities    to    perfect    their    special-  ]^„st    have    capacity    to    take    charge. 

ties    which   are   now   acknowledged   by  State  experience  fully— also  age  and  sal- 

railroad  men  to  be  the  best  of  their  kind,  ary  expected.    Address  RD.,c/o^Ra,  - 

way  Gazette,    (Jueen  Anne  s  *.^namDerb, 

The  repair  rings  are  a  new  and  admira-  Westminster,  London,  S.  W.,  England. 

ble  feature  of  their  work.    Ready  to  be     .,^,^^„,„^ ..,-.,.,.,.~v~-..,.>~v^ — 

applied  without  disconnecting  pistons  or  CONTENTS. 

,  ,  ,  J      ,.         CII  PAGE. 

valve   rods,   they   can   be   said   to    till    a  .germinal  station  at  Baltimore,  Md 435 

long-felt  want.     Finely  finished  oil  cups  ^^XT.n^'i'ectr^oT.^fr..- G^.^^^ 

and    adjustable    swab    holders    are    given  'Valve  Gears    Stephenson  and  Walschaert... 439 

'  Carbon  as  a  Life  Creator V'»,' 'V;";;: 

to  their  customers   gratis.  Railroad  Shop  Notes  (at  Kingsland,  N.  J.).. 442 


AIR  BRAKE  INSPECTOR  would  like 
position  in  an  engine  house;  e.xperienced 
and  has  diploma  from  International  Cor- 
respondence Schools.  Address  Air  Brake, 
care  Railway  and  Locomotive  Engi- 
neering,  136  Liberty  street.  New   York. 

Automobile 

For    Sale    Very    Cheap 

Cadillac,  Model  A,  in  perfect 
condition,  at  a  bargain.  Full 
particulars   on    application    to 

AUTO 

Care  of    Railway  and   Locomotive    Englneerlag 
156  Liberty  Street.  N.  Y. 
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Schenectady. 

The  railroad  man  who  has  not  heard 
of  Schenectady  is  a  poor  creature.  It 
is  a  long  time  since  locomotives  built 
by  Septimus  Norris  at  Schenectady  be- 
gan to  penetrate  into  the  remotest  wil- 
derness  and  sound   the   praise   nf   their 


tady"  and  it  lends  itself  to  a  great  vari- 
ety of  sounds.  One  time  that  Mr.  Pit- 
kin visited  the  famous  Krupp  works,  in 
Germany,  and  was  waiting  to  be  escort- 
ed about,  one  of  the  officials  entered  the 
waiting-room  with  the  card  in  his  hand 
and  exclaimed,  "Mr.  Pitkin,  I  shall  giad- 
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ress  has  stimulated  the  venerable  town 
of  Schenectady  in  a  manner  which  must 
relegate  to  retirement  the  popular  song 
"It's  Eighteen  Miles  from  Schenectady 
to  Troy." 

Schenectady    (Schagh-nack-taa-da,    r. 
f.,  beyond  the  hills)  was  established  in' 


CUMBERL.'^NI)     XOTCH     IN     M.\RYLAND.     SHEWING     KATION.\L     HIGHWAY    AND     TWO     LINES     OF     RAILROADS. 


origin.  Then  came  the  McQiieens, 
from  the  same  place  that  attained  great 
fame  for  many  years,  and  even  beyond 
the  life  of  their  maker,  for  after  Albert 
J.  Pitkin  had  improved  the  engine  in 
design  and  workmanship,  many  railroad 
men  persisted  in  calling  Schenectady 
locomotives   "McQueens." 

There  is  considerable  diversity  in  the 
pronunciation    of    the    word    "Schenec- 


ly  show  you  about  the  works  if  you  wil' 
tell  me  how  to  pronounce  the  name  of 
that  town  you  come  from." 

Schenectady  is  rapidly  forging  for- 
ward as  a  great  manufacturing  town, 
thanks  to  the  start  it  received  from  lo- 
comotive building.  A  correspondent  of 
the  New  York  Sun  lately  gave  this  brief 
historj-  of  the  town: 

The  eleclric  touch  of  industrial  prog- 


1684  on  the  site  of  an  Indian  village  on 
the  Mohawk,  Oran  gugh  haroe  ("a 
great  multitude  collected  together").  It 
was  the  meeting  place  of  the  Mohawks. 
Holland  Dutchmen  first  settled  it  It 
became  a  city  in  1798.  Three  years  be- 
fore that  Union  College,  which  has 
added  much  to  the  celebrity  of  Schen- 
ectady-, was  established.  From  1798  to 
1898   Schenectady  was  a   small   centra) 
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New  York  town  made  notable  by  song 
-writers,  parodists  and  humorists  on  ac- 
count of  its  name. 

In  1890  it  had  a  population  of  only 
19,000 — not  much  for  a  New  York  city 
established  a  century  before.  But  elec- 
tric appliances  came  to  be  manufac- 
tured in  Schenectady  and  locomotive 
engines  made  there.  It  became  "the 
electric  city,"  with  a  force  of  3,000 
workers  in  electrical  appliances.  The 
population  grew  in  ten  years  from  19,000 
to  31,000.  The  growth  begun  in  1890  did 
not  culminate  in  1900  with  31,000  The 
present  population  of  Schenectady,  five 
years  later,  is  58,369,  and  at  the  recent 
rate  of  increase  Schenectady  in  1910 
•will  be  a  city  of  100,000,  one  of  the  chief 
.cities  of  the   Empire  State. 

The  enormous  influences  of  electric- 
ity upon  the  development  of  the  indus- 
trial interests  of  the  United  States  is 
shown   in  this   growth. 


Extensive  Additions  to  the  Long  Isl- 
and Railroad  Shops. 
The  great  boom  in  building  opera- 
tions in  New  York  City  seems  to  have 
infected  the  railway  companies  in  the 
vicinity.  The  Long  Island  Railroad 
shops  at  Richmond  Hill,  a  beautiful 
suburb  of  New  York  City,  although  of 
comparatively  recent  construction,  are 
being  added  to,  in  order  to  meet  the 
rapidly  growing  demand  for  larger  fa- 
cilities for  the  construction  and  repair 
of  their  ever-increasing  stock.  The  car 
shops  are  being  increased  by  two  addi- 
tional sections,  measuring  250  ft.  in 
length  by  115  ft.  in  width,  making  fif- 
teen tracks  with  accommodation  for 
two  cars  each.  About  150  ft.  has  been 
.idded  to  the  large  machine  shop,  now 
measuring  400  ft.  by  120  ft.  The  elec- 
trically driven  cars  now  in  full  opera- 
tion to  Rockaway  Beach  have  necessi- 
tated these  important  additions,  besides 
a  complete  renewal  of  machinery,  espe- 
cially in  the  car  department. 

It  may  be  remarked  that  the  introduc- 
tion of  the  electric  service  to  Rockaway 
has  proved  of  much  greater  difficulty 
than  was  expected.  The  200-h.p.  mo- 
tors, of  which  there  are  two  on  each 
car,  have  been  found  of  sufficient 
strength  to  pull  four  or  five  cars  of  the 
largest  kind,  with  the  heaviest  possible 
traffic;  but  the  tendency  to  heat  in  the 
bearings  and  working  parts  of  the  mo- 
tors generally  has  been  exceptionally 
great.  As  much  as  50  per  cent,  of  the 
motors  have  been  laid  oflf  for  repairs  at 
one  time,  necessitating  a  large  increase 
of  the  working  force  and  considerably 
affecting  the  regularity  of  the  service. 
Much  of  the  difficulties  have  been  over- 
come, and  the  results  of  each  week 
show  an  improvement  in  the  service, 
but  it  is  evident  that  the  friction  inci- 
dent to  motors  of  su  ;h  power  requires 
larger  bearings  than  is  possible  in  ordi- 


nary car-trucks,  and  that  it  would  be 
advisable  to  introduce  a  much  larger 
nimiber  of  motors  of  less  power,  so  that 
the  enormous  friction  could  be  distrib- 
uted over  a  wider  field.  Electric  en- 
gineers might  also  find  a  substitute  for 
the  spur-wheels  now  in  universal  use  in 
car  motors.  The  vibration  incident  to 
such  mechanism  is  very  great,  while 
the  rapid  wear  of  the  parts  is  something 
phenomenal. 

The  mammoth  power-house  at  Long 
Island  City,  8  miles  distant,  furnishes 
the  power  for  all  the  new  machinery  in 
the  shops.  When  the  alterations  and 
additions  are  completed  each  machine 
will  be  driven  by  a  separate  variable- 
speed  motor,  except  a  few  of  the 
smaller  machines,  which  will  be  run  in 
groups.  In  the  blacksmith  shop  the 
electric  suction  blasts  are  already  in 
operation,  and  the  smoke  is  conspicuous 
by  its  absence.  The  entire  buildings, 
which  cover  an  area  of  over  twelve 
acres,  are  of  brick,  with  ornamental 
granite  facings;  the  roofs,  trusses  and 
supports  being  of  structural  steel.  The 
flooring  is  of  solid  concrete  work,  faced 
with  asphalt,  and  the  new  additions  har- 
monize with  the  works  built  twelve 
years  ago.  Further  extensions  are  al- 
ready spoken  of,  and  it  seemed  to  us 
that  a  much  further  extension  of  the 
machine  shop  would  have  been  advis- 
able at  the  present  time.  There  are  a 
large  number  of  the  newest  and  best 
machines  in  the  machine  shop,  but  the 
intervening  spaces  are  altogether  too 
limited  for  the  free  handling  of  engine 
work. 

There  are  about  900  men  in  the  works, 
the  great  bulk  of  whom  traverse  the 
eight  miles  of  distance  night  and  morn- 
ing between  Richmond  Hill  and  New 
York,  the  company  furnishing  free 
transportation  at  all  hours  to  their  em- 
ployees. 

A  growing  peculiarity  of  railroad- 
shop  accessories  meeting  us  at  every 
step  is  the  use  of  expanded  metal.  In 
the  floors  and  roofs,  in  the  construction 
of  store  and  toolrooms,  in  casings  and 
railings,  it  meets  us  everywhere,  strong 
as  a  wall  of  brass  and  transparent  as 
day.  It  is  a  great  and  growing  feature 
of  twentieth  century  building  construc- 
tion. 

We  cannot  close  these  brief  notes 
without  referring  to  Mr.  Thomas 
Fildes,  the  assistant  superintendent  of 
motive  power,  who  pointed  out  the  new 
additions  and  improvements  in  the 
works.  He  is  a  Western  man  who  has 
learned  the  details  of  his  high  calling  in 
many  places  and  under  varying  condi- 
tions. He  spoke  freely  of  the  marvelous 
forces  of  electricity,  but  it  was  easy  to 
see  that  the  steam  engine  was  his  first 
and  true  love.  There  were  eighteen 
locomotives  in  the  engine  shop  under- 
going repairs,  and  he  knew  every  bolt 


in  them  bv  heart.  A  freight  engine 
passed  the  end  of  the  shop.  There  was 
a  slight  variation  in  the  volume  of  the 
beat  of  the  exhaust.  It  was  scarcely 
noticeable,  but  Mr.  Fildes  commented 
on  it.  He  stated  in  his  easy  western 
way  that  it  was  the  work  of  some 
"smart  Aleck"  who  thought  he  was  do- 
ing a  clever  thing  by  setting  the  valves 
exactly  square  and  not  making  any  al- 
lowance for  the  soace  occupied  by  the 
piston-rod.  His  ear  was  tuned  to  the 
melodious  murmur  of  the  Twentieth 
Century  Locomotive. 


Peter  Cooper's  Locomotive. 

Peter  Cooper's  locomotive  which  be- 
gan running  from  Baltimore  to  Elli- 
cott's  Mills  on  August  28,  1830,  was  not 
the  first  locomotive  seen  in  America, 
but  it  was  the  first  to  accomplish  any- 
thing. The  year  before,  on. May  17, 
1829,  the  sailing  vessel  John  Jay 
reached  these  shores  with  the  English- 
built  locomotive  aboard  that  had  been 
purchased  for  the  Honesdale  road,  the 
tramway  constructed  by  the  Delaware 
&  Hudson  Canal  Company  for  their 
coal  mines  at  Carbondale,  Pa.,  to 
Honesdale,  the  head  of  the  canal.  This 
English  locomotive  was  called  the 
"Stourbridge  Lion." 

The  situation  on  the  Baltimore  & 
Ohio  was  one  wholly  different  than  that 
at  Honesdale.  The  Maryland  enterprise 
was  strictly  a  railway  for  general  utiliz- 
ation. Incidentally,  of  course,  Balti- 
more was  to  profit  by  becoming  the 
terminus  of  the  railway.  This  is  where 
Peter  Cooper  came  in.  He  was  then, 
as  he  was  to  the  day  of  his  death,  a 
New  Yorker.  He  had  large  landed  in- 
terests in  Baltimore,  and  his  compre- 
hension was  broad  enough  to  realize 
that  the  entire  vicinity  would  profit 
through  the  consummation  of  the  un- 
dertaking. 

Peter  Cooper  Wasn't  a  man  of  me- 
chanical attainment;  had  no  especial 
aptitude  in  such  direction,  and  certainly 
no  experience.  Nevertheless,  not  only 
was  he  the  inspirer  of  the  first  locomo- 
tive built  to  accomplish  the  first  prac- 
tical movement  by  steam  on  rails  in 
America,  but  the  indomitable  pusher 
against  obstacles  until  he  downed  every 
one  of  them  and  became  the  father  of 
steam-operated  roads  on  the  continent. 

Peter  Cooper  went  to  the  length  of 
designing  a  locomotive  and  having  what 
he  called  such  built.  This  was  in  1829, 
just  about  the  time  the  "Stourbridge 
Lion"  was  delivered  in  New  York.  The 
engine  Cooper  sent  around  from  New 
York  to  Baltimore  by  sailing  vessel. 
The  railroad  people  had  no  faith  in  it, 
nor  had  any  one  else  to  speak  of,  save 
Cooper. 

The  company  didn't  want  anything 
more  to  do  with  it,  so  Cooper,  having 
fallen   in   with  two  bright  young  Balti- 
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more  mechanics — George  W.  Johnson 
and  James  Milholland — sent  the  "Tom 
Thumb,"  as  he  christened  it,  to  them 
with  a  carte  blanche  to  remedy  every 
defect  and  insure  the  next  trial  trip. 

Cooper's  tiny  "Tom  Thumb,"  with 
the  car  attached,  on  that  28th  of  August, 
seventy-five  years  ago,  made  the  run 
without  a  break  from  Baltimore  to  El- 
licott's  Mills  in  an  hour  and  a  quarter 
and  the  return  trip  in  fifty-seven  min- 
utes. One  horse  was  its  computed 
power,,  and  the  weight  in  entirety  it 
drew  was  four  and  one-half  tons,  the 
average  speed  being  twelve  miles  an 
hour. 

From  the  Baltimore  &  Ohio,  with  its 
twenty-five  miles  of  road  in  operation 
in    18,30.   has   romp   two   hundred   thou- 


be  described  as  machines  of  more  than 
ordinary  interest.  They  are  simple  en- 
gines designed  to  burn  fine  anthracite 
coal.  Tlicy  have  cylinders  22^^x26  ins., 
and  driving  wheels  69  ins.   diameter. 

The  engines  are  very  powerful,  having 
a  tractive  effort  of  35,000  lbs.,  with 
weight  on  drivers  of  154,000  lbs.  These 
figures  give  a  ratio  of  tractive  power 
to  adhesive  weight  of  4.4.  showing  that 
the  weight  on  the  drivers  is  fully  utilized. 
The  total  weight  of  the  engine  itself  m 
working  order  is  201,000  lbs.,  which  is 
small  for  the  power  which  can  be  de- 
veloped. 

TVie  valve  gear  is  indirect  and  the 
valves  themselves  are  of  the  Allen 
Richardson    type.       The     links     have     a 


74%  ins.  diameter  at  the  smoke  box  end. 
The  fire  box  is  of  the  Woolen  design 
and  is  I26j^  ins.  long  by  108^  ins.  wide, 
with  4  in,  water  space  all  around.  The 
grate  area  is,  therefore,  94.8  sq.  ft.  The 
size  of  the  fire  box  necessitates  the  cen- 
trally placed  cab.  The  staying  is,  of 
course,  radial,  with  ^  in.  thickness  of 
crown  sheet;  ^  in.  for  tube  sheet,  and 
5^  in.  back  and  side.  The  driving  wheels, 
69  ins.  in  diameter,  are  large  when  the 
design  of  the  fire  box  is  considered,  but 
the  details  have  been  carefully  workeu 
out,  and,  although  the  boiler  is  not  un- 
usually high,  there  is  ample  space  be- 
tween back  driver  and  fire  box. 

The  tubes  are  398  in  number  and  are 
2  ins    in  diameter  and  arc  made  out  of 
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American  Locomotive  Co.,  Builders. 


sand  miles  of  railway;  and  descended 
from  Cooper's  little  engine,  the  cost  of 
which  was  probably  within  a  thousand 
dollars,  are  to-day  fifty  thousand  loco- 
motives, representing  five  hundred  mil- 
lions of  money;  while  succeeding  that 
first  car  others  have  come  into  being  to 
such  number  and  of  such  cost  as  to 
carry  the  seventy-five  years'  record  for 
that  going  to  insure  modern  train  com- 
pleteness to  the  billion  mark. 


4-6-0  Engine  for  the  D.,  L.  &  W. 

The  Schenectady  shops  of  the  Amer- 
ican Locomotive  Works  have  recently 
turned  out  some  passenger  engines  for 
the  Delaware,  Lackawanna  &  Western 
Railway,  which  in  several  respects   may 


radius  of  53  ins.,  and  a  long  valve  rod  is 
employed  which  passes  outside  the  for- 
ward driving  wheel.  The  guides  are  two 
in  number  with  upper  one  made  in  what 
may  be  called  a  T-section,  the  crosshead 
being  lipped  up  on  each  side  so  as  to 
run  flush  with  the  outer  edge  of  the 
guide.  This  arrangement  gives  the  same 
amount  of  wearing  surface  and  at  the 
same  time  eliminates  the  chance  of  col- 
lecting dirt  and  grit  where  the  crosshead 
edges  are  beyond  the  sides  of  the  guides. 
.\\]  the  wheels  on  this  engine  are  flanged 
and  the  springs  of  the  main  and  lead- 
ing driver  are  overhung.  The  engine 
truck  is  of  the  4-wheel  pedestal  type 
with  wrought  iron  frame. 
The  boiler  has  a  straight  top  and  is 


No.  12  B.  W.  G.  charcoal  iron.  The 
length  of  each  tube  is  15  ft.  3  ins.,  which 
gives  a  heating  surface  of  3,156.3  sq.  ft. 
The  fire  box  gives  221.7  sq.  ft.,  thus  mak- 
ing a  total  of  3.378  sq.  ft.  The  arrange- 
ment of  injectors  and  pipes  on  this  en- 
gine is  well  shown  in  our  illustration, 
both  injectors  are  on  the  right  side  and 
the  steam  pipes  come  directly  from  the 
outside  of  the  dome,  and  water  is  de- 
livered to  the  boiler  through  a  pair  of 
top  checks  which  are  enclosed  in  one 
casting,  placed  on  the  center  line  of 
the  boiler.  The  pressure  carried  is  215 
lbs. 

This  D.,  L.  &  W.  engine  is  about  2,000 
lbs.  heavier  than  some  very  similar  loco- 
motives which  the  American  Locomotive 
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Company  recently  built  for  the  Lehigh 
Valley,  and  though  other  engines  of 
about  the  same  dimensions  have  been 
built,  with  greater  tractive  effort,  nota- 
bly some  22x28  in.  Pacific  type  engines 
for  the  Southern  Railway,  the  total 
weight  of  the  D.,  L.  &  W.  design  is 
small  for  its  pulling  capacity.  The  en- 
gine is  neatly  proportioned  and  presents 
a  pleasing  appearance.  A  few  of  the 
principal  dimensions  are  here  appended 
for  reference. 

Wheel  Base — Driving,   14  ft.  4  in?.;  total.  25  ft. 

6  ins.;  total,  engine  and  tender,  54  ft.  ^  in. 

Weight,    in    working    order,    engine    and    tender, 

321,000  lbs. 
Axles — Driving  journals,   main,    10x13   ins.;   oth- 
ers, 9%xi3  ins.;  engine  truck  journals,  diam- 
eter,   6%   ins.;   length,    12   ins.;   tender  truck 
journals,  diameter,  5  ins.;  length,  9  ins. 
Tender    Frame — lo-inch   channels   and   plates. 
Tank — U-shape,    with    hood    at    front;    capacity, 

6,000  gallons;   capacity   fuel,    10  tons. 
Valves — Travel,  5^  ins.;  steam  lap,  I   in. 
Setting — I /1 6    in.    lead    in    full    gear;    ford   and 
shift   back-up   eccentrics   to    give    >4    lead   at 
6-in.  cutoff;    ford  motion. 


refused  to  pay  fare  a  second  time,  main- 
taining that  the  action  of  the  wind  in 
blowing  the  ticket  out  of  his  hand  was 
"an  act  of  God."  When  summoned  be- 
fore a  magistrate  on  the  complaint  of 
the  railroad  company,  he  set  up  the 
same  defence,  but  the  magistrate  did  not 
take  to  it  kindly,  and  not  only  punished 
the  man  for  refusing  to  pay  his  fare,  but 
for  blasphemy  in   the  defence   set   up. 


effort  10  remedy  a  mistake.  They  have 
removed  the  traction  incrcasers  that 
were  several  years  ago  applied  to  the 
Atlantic  type  engines  of  the  various  rail- 
roads. 


Such   a   high   authority     as     President 
Hill,  of  the  Great  Northern,  denounces 

'M'Ccn.ofPlugBjt.ia 


Railway  from  Damascus  to  Mecca. 

In  June  of  this  year  we  were  able  to 
show  a  picture  of  a  curious  viaduct  on 
the  railway  between  Damascus  and 
Mecca,  which  line  is  called  the  Hedshas 
Railroad.  Our  illustration  admirably 
showed    the    kind     of    country    through 


S9  E^uat  '^pacta 


Acts  of  Providence. 

A  striking  discussion  took  place  in  the 
Master  Car  Builders'  Convention  on  acts 
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of  Providence  connected  with  the  de- 
struction of  cars  by  storm  and  flood. 
The  conclusion  reached  was,  Providence 
or  no  Providence,  railroad  companies  on 
whose  lines  cars  might  be  destroyed  are 
responsible  for  the  cars  being  replaced 
or  their  value  returned  to  the  owners. 
It  was  a  wise  decision,  and  will  work 
fairly  all  round  in  the  interests  of  jus- 
tice. 

In  British  transportation  circles  the 
expression,  "an  act  of  God,"  is  very  often 
employed  to  excuse  delay  or  failure  to 
deliver  articles  that  transportation  com- 
panies have  undertaken  to  carry.  A 
storm  or  a  wreck  was  usually  called  "an 
act  of  God,"  which  was  beyond  the 
control  of  the  carrier.  An  amusing  illus- 
tration of  a  passenger  trying  to  plead 
the  same  case  happened  in  an  English 
court  a  short  time  ago.  A  traveler  in  an 
open  railway  car  proceeded  to  show  his 
ticket  to  the  conductor,  when  a  gust  of 
wind  blew  it  out   of  his  hand,   and  he 


as  lies  the  assertions  of  politicians  mat 
railroad  freight  rates  have  not  been  re- 
duced in  25  years.  In  a  speech  at  Port- 
land, Ore.,  Mr.  Hill  stated  that  the  re- 
duction in  the  average  rate  per  ton  per 
mile  in  25  years  on  the  Great  Northern 
Railway  aggregates  $667,000,000.  That 
has  been  the  reduction  that  the  people 
have  got  on  one  railroad.  I  am  not 
afraid  that  any  Federal  regulation  will 
ever  get  down  deep  enough  to  touch  us 
where  we  live,  because,  long  before  they 
do,  the  country  will  be  strewn  with  rail- 
road corpses.  They  would  bankrupt 
two-thirds  of  the  mileage  in  the  United 
States. 


The  tendency  of  modern  designing  of 
powerful  freight  locomotives  errs  in 
readiness  to  add  wheels  that  are  not 
used  for  increasing  the  adhesion.  The 
application  of  carrying  wheels  often 
produces  a  slippery  engine.  A  tractive 
increaser  is  a  mistake  resorted  to  in  an 


which  this  road  runs.  The  intention  is 
to  have  branches  to  the  Mediterranean 
and  the  Red  Sea  and  the  enterprise  has 
been  set  on  foot  primarily  for  the  pur- 
pose of  carrying  pilgrims  to  and  from 
the  holy  cities.  In  consequence  of  the 
facilities  which  will  be  afforded  to  pil- 
grims a  great  deal  of  the  money  neces- 
sary to  build  the  road  has  been  sub- 
scribed by  the  faithful  and  there  have 
also  been  contributions  of  stone  and 
timber  to  be  used  in  the  work. 

.^bout  a  year  ago  the  main  line  south 
from  Damascus,  a  distance  of  285  miles, 
was  opened  fnr  traffic.  This  year  an  ex- 
tension on  the  branch  eastward  across 
Palestine  has  been  opened.  This  branch 
is  in  all  about  lOO  miles  long  and  is 
graded  up  from  850  ft.  below  sea 
level  to  a  height  of  1,210  ft.  above  it. 
It  may  be  of  interest  to  Biblical  stu- 
dents to  know  that  the  present  termi- 
nus, the  town  of  Deraa,  was  once  the 
residence  of  Og,  the  king  of  Bashan. 
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Electric   Drive    in    Locomotive    Repair 
Shops. 

BY    A.    S.    ATKINSON. 

The  gradual  extension  of  the  electric 
drive  in  locomotive  shops  for  more 
economical  and  efficient  results  indi- 
cates that  the  experimental  stage  has 
been  largely  passed,  and  the  question 
uppermost  in  the  minds  of  engineers 
and    operators    is    the    more    complete 


have  demonstrated  some  of  the  high 
efficiency  and  economy  of  electric  oper- 
ation. The  plant  was  one  of  the  first  in 
the  field  of  electric  equipment,  and  its 
completeness  is  unusually  satisfactory. 
Starting  in  with  an  equipment  sufficient 
to  handle  the  repairs  of  150  locomotives 
a  year,  with  a  further  extension  that 
will  shortly  bring  the  total  up  to  225 
Inrnmntives   a   year,    or   about    18   loco- 
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equipment  of  the  shops  with  machines 
that  will  show  definite  results.  In  the 
daily  operation  of  a  repair  shop  the  full 
capacity  of  the  engines  and  motors  is 
rarely  approximated,  and  usually  half  of 
the  possible  maximum  total  of  power  is 
the  average  consumed,  and  the  ratio  of 
the  load-factor  to  the  maximum  power 
must  be  considered  in  estimating  cost 
of  work.  The  number  of  tools  that  are 
either  standing  idle  or  working  under 
light  loads  is  always  sufficiently  great  to 
secure  for  electricity  an  advantage  that 
in  the  aggregate  amounts  to  a  consider- 
able sum  in  the  course  of  a  year. 

The  ability  to  secure  actual  data  in 
regard  to  the  amount  of  power  used  for 
driving  various  individual  tools  and  ma- 
chines by  electricity  has  proved  of  in- 
estimable value  to  the  operating  engi- 
neer. By  means  of  a  voltmeter  and  an 
ammeter  in  the  motor  circuit  exact 
measurements  of  the  power  delivered  to 
each  motor  for  driving  a  tool  are  ob- 
tained, and  the  question  of  loss  and  in- 
efficiency of  any  part  of  the  equipment 
is  easily  solved.  The  actual  economy 
found  in  an  electrically  driven  repair 
shop  is  thus  very  striking,  owing  to  the 
saving  of  power  when  part  of  the  tools 
is  idle  or  running  lightly  and  to  the 
fact  that  unprofitably  operated  ma- 
chines can  be  quickly  singled  out  and 
repaired  or  displaced. 

In  the  large  car  shops  of  the  Buffalo, 
Rochester  &  Pittsburgh  Railway  Com- 
pany, at  Du  Bois,  Pa.,  the  electrical 
drive  has  now  been  in  use  for  upward 
of  two  years,  and  the  results  obtained 


motives  a  month,  the  shops  have  yield- 
ed results  up  to  date  that  are  of  special 
significance. 

By  adopting  the  central  power  sys- 
tem, the  machine,  boiler  and  tank  shops 
are   under   one   roof,   and    electricity   is 


creasing  the  demands  of  the  plant  in 
the  future.  The  central  station  or 
power-house  furnishes  all  the  electricity 
and  compressed  air  for  driving  all  the 
machinery,  lighting  the  diflferent  houses, 
operating  fans  and  blowers,  and  other 
mechanical  work.  The  wires  for  trans- 
mission of  electricity  arc  carried  in  un- 
derground conduits  to  the  different 
buildings,  and  there  is  no  obstacle  to 
restrict  free  operations  in  the  yards  be- 
tween the  buildings. 

The  power-house  is  equipped  with  four 
200-horse  power  water-tube  boilers.  The 
furnaces  are  of  the  latest  pattern,  but 
are  hand  fired  and  designed  for  econom- 
ical consumption  of  coal  in  the  genera- 
tion of  steam.  Steam  is  supplied  from 
the  boilers  to  simple  and  compound 
engines,  direct-connected  to  electric 
generators.  The  largest  of  these  is  a 
200-horse  power  compound  engine,  di- 
rect-connected to  a  i2S-kilowatt  direct- 
current,  compound-wound  generator. 
This  generator  carries  the  day  load  for 
operating  the  machine  tools,  cranes  and 
other  mechanism  of  the  shops.  It  oper- 
ates at  250  volts  and  makes  280  revolu- 
tions per  minute.  In  addition  to  oper- 
ating the  machinery,  it  is  used  for  sup- 
plying light  for  such  parts  of  the  shops 
which  need  it  in  the  daytime.  The 
lighting  load,  however,  is  very  small  on 
this  generator,  for  a  separate  loo-horse 
power  engine  has  been  installed  for 
lighting  the  yards,  car  shops  and  freight 
and  passenger  station.  This  lighting 
en.eine   is   connected   by  belts   to   a   60- 
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distributed  from  this  building  to  the 
various  units  of  the  plant,  including 
the  blacksmith  shop,  roundhouse,  of- 
fice and  storehouse,  and  oilhouse.  The 
extension  of  the  works  is  made  com- 
paratively easy  by  the  simple  addi- 
tion of  new  buildings,  for  the  power 
capacity    has    been    designed     for    in- 


kilowatt  generator,  operating  at  200 
volts  and  making  900  revolutions  a  min- 
ute. 

The  night  load  of  the  machine  and 
car  shops  is  much  lower  than  the  day 
load,  and  a  loo-horse  power  simple  en- 
gine is  used  for  this  purpose.  This  en- 
gine   is    connected    by    belt    to   a    com- 
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pound-wound  generator  operated  at  250 
volts  and  making  750  revolutions  per 
minute.  Like  the  first  generator,  this 
is  a  direct-current  machine,  while  the 
one  employed  for  lighting  purposes  op- 
erates on  an  alternating  current. 

There  are  two  so-ton  electric  cranes 
traveling  on   an    overhead   track   down 


lathe,  two  79-in.  wheel  lathes,  60-in. 
planer,  84-in.  boring  drill,  6-ft.  radial 
drill,  18-in.  slotter,  and  a  number  of 
tool  grinders  and  quartering  machines. 
In  the  operations  of  the  shop  in  the  past 
year  practical  tests  have  shown  that  the 
power  consumed  by  single  machines 
has  been  relatively  small,  while  the  op- 
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the  locomotive-erecting  shop.  These 
cranes  are  equipped  for  handling  eco- 
nomically any  weight  that  may  be  lifted 
for  repair  work.  On  either  side  of  the 
aisle  down  which  the  cranes  pass  are  lo- 
cated shed  bays  equipped  with  shafting 
for  driving  the  machine  tools.  The  five 
lines  of  shafting  are  driven  by  five  shunt 
motors.  The  tools  and  machines  oper- 
ated by  the  shafting  can  be  run  singly 
or  in  groups.  While  in  full  operation 
machines  can  be  connected  or  discon- 
nected without  loss  of  time  or  power. 
It  is  this  facility  of  change  of  load  from 
light  to  heavy  and  back  again  without 
loss  of  time  or  power  that  makes  shop 
operation  efficient   and  economical. 

In  the  wheel  section  of  the  repair 
shops  the  line  shafting  is  200  feet  long, 
and  is  composed  of  cold-rolled  steel 
carried  on  roller  bearings.  The  shaft- 
ing is  so  evenly  and  nicely  balanced 
that,  despite  its  weight  and  size,  it  can 
be  turned  by  hand.  There  is  conse- 
quently little  loss  of  power  through 
turning  the  shaft  and  belts,  although 
the  friction  of  the  latter  adds  a  slight 
load.  The  diameter  of  the  shaft  is  zYz 
ins.  There  are  26  hangers  on  the  200-ft 
shaft.  In  a  series  of  practical  tests  ex- 
tending through  many  months  of  work 
it  was  found  that  an  average  of  1.5 
horse  power  is  necessary  for  the  opera- 
tion of  the  line  shaft  and  counters,  but 
this  was  the  maximum  starting  load 
and  was  not  maintained  in  continuous 
work. 

Connected  with  this  shaft  are  a  num- 
ber of  large  machines,  including  a  42-in. 
car-wheel  boring  mill,  a  48-in.  car-wheel 


eration  of  groups  of  the  machines  have 
shown  a  further  economy.  In  all  of  the 
tests  it  was  found  that  the  power  con- 
sumed at  the  starting  of  a  machine  was 
nearly  always  four  to  six  times  as  much 
as    required    for    continuous    operation. 


first  connected  the  consumption  of 
power  for  starting  reached  a  maximum 
of  nearly  s  horse  power.  The  62-in. 
planers  cutting  cast-iron  cylinders,  re- 
quire the  greatest  power  at  reversal, 
and  this  often  reaches  as  high  as  8.5 
horse  power,  although  in  the  ordinary 
running  only  2  horse  power  are  con- 
sumed. The  same  is  true  of  the  slot- 
ters.  An  18-in.  slotter  that  is  operated 
at  05  horse  power  requires  1.2  horse 
power  at  reversal. 

Similar  practical  tests  have  shown 
that  a  band  saw  running  light  or  cut- 
ting 4-in.  oak  requires  4  horse  power, 
but  upon  starting  the  maximum  is  often 
6.3  horse  power.  Other  tools  used  in 
the  wheel  section  of  the  repair  shop 
consume  various  amounts  of  horse 
power  under  full  loads.  A  79-in.  wheel, 
with  two  tools  making  roughing  cuts  on 
a  pair  of  drivers,  has  been  continuously 
operated  at  an  average  consumption  of 
4  horse  power,  and  an  84-in.  boring  mill, 
boring  an  8-in.  cylinder,  operated  under 
2  horse  power  in  continuous  work,  and 
an  emery  wheel  used  upon  only  0.7 
horse  power. 

The  steady  operation  of  a  single  tool 
holds  a  constant  ratio  to  the  running  of 
a  group  of  machines  connected  to  the 
same  shaft,  but  in  some  cases  a  saving 
is  effected  by  grouping  certain  tools  for 
continuous  work.  Thus  an  84-in.  boring 
mill,  a  79-in.  wheel  lathe,  a  6-ft.  radial 
drill,  a  69-in.  planer  and  an  18-in.  slotter 
should    consume   when    running   singly 
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A  group  of  machines  started  at  once 
might  thus  consume  the  maximum  of 
power  for  a  few  seconds,  but  the  load 
would  almost  immediately  fall. 

Thus  one  of  the  42-in.  wheel  lathes, 
with  one  tool  cutting,  requires  0.5  horse 
power  for  steady  operation,   but   when 


approximately  8  horse  power,  with 
nearly  16  horse  power  with  the  planer 
and  slotter  at  reversal.  But  when  op- 
erated in  a  group  on  the  same  shafting 
only  6.9  horse  power  were  consumed  in 
steady  running,  and  about  14  horse 
power  at  reversal  of  planer  and  slotter. 
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This  economy  of  operation  in  groups 
was  further  shown  in  the  running  of 
machines  and  tools  in  other  sections  of 
the  shop. 

In  the  boiler  section,  for  instance, 
where  the  shafting  is  driven  by  a  30- 
horse-power  shunt-wound  motor,  a 
group  of  machines  operated  continu- 
ously for  fifteen  minutes  showed  a  sav- 
ing over  the  operation  of  each  machine 
separately.  The  line  shaft  in  this  sec- 
tion is  170  ft.  long  and  has  19  hangers, 
and  the  speed  of  the  shaft  is  158  revolu- 
tions per  minute,  operated  with  the 
counter-belts  off  at  an  expenditure  of 
0.3  horse  power.  A  single  48-in.  punch 
and  shear  averages  6.9  horse  power  at 
starting  when  running  light,  and  con- 
sumes only  0.4  horse  power  after  it  has 
been  running  evenly  for  a  short  time. 
With  s/l6-in.  steel  plate  put  under  for 
shearing,  the  consumption  of  power  im- 
mediately reaches  3  horse  power. 

Data  in  regard  to  the  operation  of 
drills  in  the  boiler  section  when  run- 
ning light  and  under  full  load  have  also 
been  obtained.  A  6-ft.  radial  drill  run- 
ning light  used  1. 1  horse  power,  after 
consuming  3.6  horse  power  for  starting. 
Only  a  slight  additional  amount  of 
power  was  needed  for  cutting  through 
steel,  the  amount  varying  from  2  to  3 
horse  power,  according  to  the  thickness 
of  the  steel.  A  6-ft.  radial  drill  cutting 
steel  with  i^2-in.  drill,  and  a  punch  and 
shear  running  light,  operated  together 
on  the  shaft,  consumed  only  2  horse 
power  for  steady  running,  and  when  a 
l-in.  staybolt  cutter  was  added  to  the 
group,  cutting  12  threads  per  inch  in 
operation,  the  consumption  of  power 
was  less  than  3  horse  power  after  the 
start.  When  first  thrown  into  opera- 
tion, however,  the  amount  of  horse 
power  consumed  to  start  the  staybolt 
cutter  was  found  to  approximate  4^4 
horse  power. 

In  the  lathe  section  of  the  repair 
shops  a  line  shaft  180  ft.  long  and  2^ 
ins.  in  diameter,  with  22  hangers,  is 
driven  by  a  30-horse  power,  shunt- 
wound  motor  at  a  speed  of  155  revolu- 
tions per  minute.  With  counter-belts 
the  shaft  requires  07  horse  power  to 
operate  it.  With  a  single  26-in.  planer 
cutting  cast  iron  the  required  power  for 
continuous  operation  averages  3.5  horse 
power,  and  a  l6-in.  shaper  cutting  1/32- 
in.  steel  at  12-in.  stroke  consumed  at  the 
start  1.4  horse  power,  but  this  quickly 
fell  to  0.9  horse  power,  and  even 
dropped  as  low  as  0.2  horse  power  for 
continuous  operation.  The  sharp  varia- 
tion in  the  load  was  due  to  the  work  of 
cutting,  which  was  not  continuous  nor 
of  all  the  same  grade  of  steel.  A  24-in. 
turret  lathe  while  in  operation  and  cut- 
ting steel  has  been  run  steadily  at  as 
low  as  0.3  horse  power,  and  a  24-in. 
lathe  boring  brass  demanded  no  more 
than  0.03  horse  power  for  ordinary  work. 


Grouping  a  number  of  tools  and  ma- 
chines in  this  department,  the  consump- 
tion of  horse  power  was  found  to  be 
relatively  lower  than  when  single  ma- 
chines were  used.  Thus  when  a  group 
was  connected  up  consisting  of  a  26-in. 
planer,  three  i6-in.  lathes,  one  i8-in. 
lathe,  one  24-in.  lathe,  a  i6-in.  shaper,  a 
24-in.  drill  press  and  a  centering  ma- 
chine, the  load  running  light  required 
only  2.4  horse  power  and  a  maximum  of 
7.6  at  the  reversal  of  the  planer.  Thus 
an  economy  was  obtained  in  the  opera- 
tion of  the  machines  in  a  group. 

Similar  results  have  been  obtained  in 
the  operation  of  two  26-in.  planers,  one 
36-in.  planer,  each  cutting  steel  with 
one  tool;  a  turret  lathe,  an  emery 
wheel,  three  i6-in.  lathes,  a  36-in.  boring 
mill,  a  drill  press  and  a  shaper.  The 
operation  of  this  group  required  a  max- 
imum of  15  horse  power,  but  under  con- 
tinuous operation'  the  average  con- 
sumption was  6.9  horse  power. 

In  the  tool  section  of  the  shop  it  has 
been  found  that  a  28-in.  lathe,  cutting 
steel,  requires  on  the  average  2.5  horse 
power  for  ordinary  running  and  4.7 
horse  power  for  starting  up,  and  some 
of  the  large  grinders  used  up  1.95  horse 
power  for  steady  operation  and  as  much 
as  9.7  horse  power  for  starting.  In  the 
blacksmith  shop  bolt-headers  running 
light  require  0.5  horse  power,  after 
starting  at  7.8  horse  power,  and  when 
running  under  a  load,  heading  l-in. 
bolts,  the  average  has  been  3.5  horse 
power.  A  25-in.  punch  and  shear  that 
started  at  5.5  horse  power  and  ran  light 
at  o.S  horse  power  required  4.3  horse 
power  shearing  iJ4-in.  round  bar.  In 
the  flue  section  a  single  flue-welder, 
with  blowing  fan  attached,  runs  light  at 
3.4  horse  power,  but  takes  7.1  at  start- 
ing. The  pipe-cutter,  cutting  2^-in. 
pipe,  runs  at  0.06  horse  power. 

The  70-ft.  turn-table,  operated  by  a 
lo-horse  power  direct-current  motor, 
geared  to  an  independent  traction 
wheel,  is  run  when  light  at  4.45  to  5 
horse  power,  but  with  a  locomotive  and 
tender  weighing  approximately  286.000 
lbs.  the  power  consumed  to  reach  full 
speed  is  7.35  horse  power,  but  after  that 
it  is  operated  steadily  at  full  speed  by 
5.50  horse  power. 

The  exact  data  obtained  from  reading 
the  meters  for  the  different  machines 
enable  the  engineers  to  figure  out  the 
relative  cost  of  running  the  various 
groups  and  single  tools  in  the  shop,  and 
as  such  they  furnish  the  basis  for  fu- 
ture improvements  in  the  interests  of 
economy.  Furthermore,  it  has  indi- 
cated that  the  grouping  of  different  ma- 
chines on  line  shaftings  is  a  matter  that 
may  yield  much  higher  results  than  for- 
merly. The  maximum  power  required 
to  start  up  some  of  the  heavier  ma- 
chines, and  the  great  consumption  of 
power  by  the  planers  at  reversal,  show- 


that  these  machines  if  all  grouped  on 
one  line  shafting  might  overload  the 
motors  to  such  a  degree  as  to  cause 
trouble  if  they  were  started  up  at  once 
The  grouping  of  some  of  the  smaller 
machines  on  the  shaft  with  the  larger 
ones,  on  the  other  hand,  adds  so  little  to 
the  load  that  they  prove  of  no  impor- 
tance in  the  general  operation  of  the 
motors.  Such  slight  additional  loads 
thrown  on  the  shafts,  even  when  run- 
ning at  the  maximum  load  of  the  larger 
machines,  scarcely  affects  the  ultimate 
results  at  all. 

The  modern  designing  of  locomotive 
repair  shops  is  one  of  the  questions  of 
the  day  which  concern  railroad  com- 
panies, and  since  the  electrical-drive  ha^ 
come  to  stay  it  is  important  that  data 
concerning  the  operation  of  the  tools 
and  machines  be  obtained  to  indicate 
the  most  economical  and  efficient 
grouping  of  the  machinery  under  one 
roof.  The  modern  repair  shop  of  a 
railroad  is  often  the  place  where  the 
question  of  profit  and  loss  is  decided, 
and  its  efficiency  must  be  paramount. 


Holding  Up  a  Train. 

The  holding  up  of  a  railway  train  by 
robbers  is  now  getting  to  be  a  rare  oc- 
currence, but  the  hold-up  of  the  Great 
Northern  last  month  near  Ballard, 
Wash.,  shows  that  railway  robbery  is 
not  yet  a  lost  art.  The  train  was  skil- 
fully flagged,  and  when  the  engineer 
slowed  up  two  masked  men  presented 
revolvers  while  another  deftly  un- 
coupled the  engine.  The  engineer  was 
ordered  to  pull  ahead  about  200  yards. 
The  express  messenger  refused  to  open 
the  baggage  car;  a  charge  of  dynamite 
was  placed  against  it,  and  the  explosion 
blew  the  car  nearly  to  pieces,  Charles 
Anderson,  the  express  messenger,  was 
severely  injured.  The  safe  was  blown 
up,  and  about  $50,000  fell  into  the  hands 
of  the  robbers. 


A  Moving  Accident. 
An  oil-burning  locomotive  at  Hous- 
ton, Texas,  last  month  had  the  fuel 
tank  just  filled  with  oil  when  the  feed 
pipe  sprang  a  leak.  The  engineer  sent 
his  locomotive  at  full  speed  for  the 
roundhouse.  The  oil  tank  exploded 
and  the  inflammable  liquid  was  thrown 
over  the  engine,  which  instantly  became 
a  moving  mass  of  fire.  The  engineer 
and  fireman  escaped.  The  crown  sheet 
of  the  boiler  blew  out.  The  fire  depart- 
ment came  to  the  rescue.  The  engine 
was  badly  damaged 


The  traffic  is  becoming  so  heavy  on 
the  Rock  Island  Railroad  that  the  big 
order  of  over  a  hundred  new  engines 
which  was  made  in  the  spring  is  not 
sufficient  to  meet  the  requirements  of 
the  road. 
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South-Eastern  &  Chatham  Express 
Train. 

The  fine  engraving  of  a  British  ex- 
press train  here  shown  was  made  from 
a  photograph  sent  us  by  our  agent  in 
London,  Mr.  A.  R.  Bell.  The  train  is 
equal  in  appearance  and  equipment  to 
anything  seen  in  Europe.  It  is  known 
as  a  corridor  train,  and  is  equipped 
with  all  modern  conveniences. 

Concerning  the  train  Mr.  Bell  writes: 

The  trains  under  notice  have  been 
built  for  the  company,  from  the  designs 
of  Harry  S.  Wainwright,  locomotive  en- 
gineer, by  the  Metropolitan  Amalga- 
mated Railway  Carriage  and  Wagon 
Company,   Limited,   Birmingham. 

The  train  for  the  Folkestone  route 
runs  in  connection  with  the  afternoon 
boat  to  Boulogne,  and  has  accommoda- 
tion for  first-,  second-  and  third-class 
passengers.  It  consists  of  the  follow- 
ing vehicles : 

Two  bogie  first-class  carriages,  $1  ft. 
long. 

One  bogie  composite  first-  and  sec- 
ond-class, '51  ft.  long,  having  a  first- 
class  saloon  compartment. 

Two  bogie  composites,  first-  and  sec- 
ond-class, so  ft.  long. 

Two  bogie  composites,  first,-  second- 
and  third-class,  51  ft.  long. 

Two  bogie  third-class,  with  guard 
and  luggage  compartment,  50  ft.  long. 

The  total  seating  accommodation  be- 
ing as  follows: 

First-class  seats  119 

Second-class  seats 104 

Third-class  seats  88 

Total  311 

The  train  for  the  Dover-Calais  ser- 
vice consists  of  the  following  vehicles: 

Five  bogie  first-class  carriages,  51  ft. 
long. 

One  bogie  composite,  first-  and  sec- 
ond-class, 51  ft.  long,  having  a  first- 
class  saloon  compartment. 

One  bogie  composite,  first-  and  sec- 
ond-class, so  ft.  long;    and 

Two  bogie  second-class,  with  guard 
and  luggage   compartment,  so  ft.  long. 

The  total  seating  accommodation  be- 
ing as  follows : 

First-class  seats 171 

Second-class  seats 80 

Total    251 

The  carriages  are  of  the  uniform 
width  of  8  ft.  054  in.  over  the  mould- 
ings, and  are  generally  of  the  type 
adopted  for  all  the  new  rolling  stock  of 
the  company.  The  exteriors  are  paint- 
ed rich  crimson  "lake,"  fine-lined  with 
gold. 

The  principle  adopted  throughout  the 
train  is  that  of  the  "compartment"  sys- 
tem, excepting  that  one  carriage  in 
each  train  has  a  first-class  saloon. 

The  compartments  are  spacious  and 
most     comfortable     in     their     appoint- 
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ments,  and  ample  lavatory  accommoda- 
tion is  provided  for  all  classes. 

It  is  in  the  internal  arrangements 
that  the  most  noticeable  improvements 
exist.  The  carriages  are  all  fitted  with 
steam  heating  apparatus,  on  Laycock's 
system,  with  a  storage  heater  in  each 
compartment  and  furnished  with  a  heat 
regulator  by  which  passengers  can  reg- 
ulate the  temperature  in  each  compart- 
ment. 

The  carriages  are  brilliantly  lighted 
by  J.  Stone  &  Co.'s  patent  improved 
system  of  electric  lighting,  with  double 
batteries  working  at  24  volts.  The  total 
candle  power  of  the  lamps  in  each  first- 
class  compartment  is  24  candle,  each 
second-class  20,  and  each  third-class 
compartment   16  candle. 


The  third-class  compartments  are  up- 
holstered in  plush,  and  the  interior 
woodwork  is  of  teak  and  bird's-eye 
maple. 

Every  care  has  been  taken  in  the  gen- 
eral design  for  the  comfort  of  the  pas- 
sengers. 

The  partitions  between  the  compart- 
ments are  double-boarded  and  packed 
with  "felt"  in  order  to  deaden  noise, 
and  India-rubber  pads  of  special  design 
are  largely  employed  between  the  body 
and   underframing  to  absorb   vibration. 

The  principal  members  of  the  under- 
frame  are  of  steel,  and  the  bogie  trucks 
of  steel.  The  bolster  springs  are  of 
"Timmis"  double-web  section,  in  trip- 
lets at  each  end  of  the  bolsters,  and  the 
truck    springs,    of   5-ft.    span,    are    fur- 


Consolidation  Locomotive  for  the  Im- 
perial Government  of  Japan. 
The  Baldwin  Locomotive  Company 
have  recently  finished  at  their  works  in 
Philadelphia  a  number  of  freight  loco- 
motives of  the  Consolidation  2-8-0 
type  for  the  Imperial  Government  of 
Japan,  and  are  busily  engaged  on  a  fur- 
ther installment  of  the  same  class  of 
locomotives.  The  general  design  and 
appearance  of  these  engines  are  some- 
what similar  to  a  number  recently  built 
by  the  Baldwin  Company  for  the  Cen- 
tral of  Georgia  Railway  Company,  the 
chief  difference  being  that  in  the 
Georgia  locomotives  the  gauge  is  of  the 
usual  regulation  width  of  4  ft.  S'A  ins., 
while  those  for  the  Japanese  Govern- 
ment are  of  the  3  ft.  6  ins.  gauge,  the 


S  8  0     B.iLDWIN      FOR     THE     IlIPERI.^I,     GOVERNMENT     Ot-'     J.^P.'iN. 


The  upholstery  and  calinet  work  of 
the  compartments  is  of  high-class  fin- 
ish, and  the  decoration  is  in  excellent 
taste.  In  the  first-class  compartments 
the  upholstery  is  covered  with  "Sala- 
din"  tapestry,  and  the  cabinetwork  is 
of  walnut;  the  panels  of  the  ceiling 
and  those  above  the  seats  being  finished 
with  Lincrusta-Walton  in  white  and  re- 
lieved with  gold,  thus  producing  the 
fullest  amount  of  reflective  surface  for 
the  lighting  of  the  compartment. 

In  the  second-class  compartments  the 
upholstery  is  of  "Tashmere"  velvet  and 
the  cabinetwork  of  mahogany. 

"Uralite"  paneling,  which  tends  to 
keep  the  compartments  cool  in  sum- 
mer and  warm  in  winter,  is  used  for 
lining  the  insides  of  the  roofs  of  both 
first-  and  second-class  compartments, 
and  on  this  the  Lincrusta  decoration  is 
fixed. 


nished  with  India-rubber  auxiliary 
springs  at  their  ends. 

The  bufler  springs  are  arranged  in 
the  center  longitudinal  framing  at  each 
end  of  underframe,  and  the  connection 
to  the  corner  butler-heads  is  by  an 
equalizing  beam  pivoted  to  the  central 
buffer  plunger,  thus  enabling  the  bufler- 
heads  to  keep  in  contact  at  both  sides 
and  tend  to  steady  the  carriages  when 
passing  through  curves. 

The  trains  are  fitted  throughout  with 
the  automatic  vacuum  brake,  to  which 
the  passenger  communication  appar- 
atus is  connected. 


The  coal  production  of  the  United 
States  now  exceeds  1.000,000  tons  per 
day,  of  which  the  railroads  consume 
about  40  per  cent.  A  locomotive  con- 
sumes about  $S,ooo  worth  of  coal  per 
vear. 


width  in  vogue  in  that  country.  The 
fire  box  of  the  Japanese  engines  is  also 
much  longer  in  proportion  to  the  size  of 
the  engine,  and  overlaps  the  back  driv- 
ing wheels  a  considerable  distance,  add- 
ing much  to  the  adhesive  force  of  these 
comparatively  small  but  powerful  en- 
gines. 

-As  will  be  seen  from  the  accompany- 
ing illustration,  the  boiler  is  of  the 
straight-top  kind,  the  diameter  at  the 
front  end  being  58  ins.,  the  thickness  of 
the  sheets  ^i  in.,  adapted  to  a  working 
pressure  of  180  lbs.  The  staying  is  of 
the  radial  type,  the  fire  box  measuring 
10  ft.  3  ins.  in  length  by  29  ins.  in  width, 
with  a  depth  of  52  ins.  The  fire  box 
sheets,  which  are  of  copper,  are  'A  in. 
in  thickness.  The  tubes,  which  are  of 
Nos.  12  and  14  wire  gauge  brass,  are  215 
in  number,  l}i  ins.  in  diameter  by  13  ft. 
in    length.     The   water   spaces    on   the 
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sides  and  back  of  the  fire  box  are  3  ins. 
wide,  the  space  in  front  being  4  ins. 
wide.  The  total  heating  surface  on 
these  engines  amounts  to  1,386  ft.  9  ins., 
which  is  very  large  and  ought  to  pro- 
duce steaming  qualities  of  the  very  best 
kind. 

The  cylinders  are  18  ins.  by  22  ins. 
The  valves  are  of  the  balanced  type, 
with  valve  gearing  of  the  Stephenson 
link  type  working  through  rocker  arms. 
As  will  be  seen  from  the  illustration, 
the  crossheads  are  coupled  to  the  third 
driving  wheel,  the  extremely  long  reach 
of  the  main  rods  lessening  the  eflfect  of 
the  angular  thrust  on  the  guides.  The 
diameter  of  the  driving  wheels  is  43  ins., 
with  journals  measuring  7  ins.  by  8  ins. 
The  engine  truck  wheels  are  29J4  ins.  in 
diameter,  with  journal  bearings  sH  'is. 
by  7^2  ins.  The  wheel  base,  rigid,  is  14 
ft.,  the  total  engine  wheel  base  being  21 
ft.  4  ins.,  while  the  wheel  base  of  engine 
and  tender  together  measures  48  ft. 

The  weight  of  these  engines  is  104,250 
lbs.,  of  which  93,800  lbs.  is  on  the  driv- 
ing wheels,  with  10,450  lbs.  on  the  front 
truck.  The  total  weight  of  engine  and 
tender  is  165,000  lbs.  The  tender  truck 
wheels  have  a  diameter  of  3754  ins., 
with  journals  414  ins.  by  9  ins.  The 
tank  capacity  is  2,760  gals,  of  water, 
with  space  for  100  cu.  ft.  of  coal,  the 
fire  box  being  adapted  for  burning  soft 
coal.  The  space  in  tank  would  hold 
about  4J4  tons  of  coal.  The  tractive 
force  of  these  engines,  calculating  the 
effective  cylinder  pressure  at  four-fifths 
of  the  boiler  pressure,  is  23,870  lbs.,  giv- 
ing a  coefficient  of  adhesion  equal  to 
4-37.  . 

Completion    of   the    Hudson    River 
Tunnel. 

The  New  York  &  New  Jersey  Rail- 
road Company's  second  tunnel  from  the 
east  shore  of  New  Jersey  to  the  New 
York  water  front  was  completed  last 
month.  The  two  tubes  are  now  cut 
through  the  entire  length  so  far  as  a 
passageway  goes,  but  it  will  perhaps  be 
more  than  a  year  before  the  interior 
structural  work  is  completed  and  the 
two  tracks  laid  ready  for  traffic.  The 
work  was  begun  in  1874,  and  has  been 
beset  with  many  difficulties.  Engineer- 
ing as  well  as  financial  disasters  have 
occasionally  overtaken  it,  but  there  is 
every  indication  that  the  work  will  now 
be  rapidly  pushed  to  completion,  and  an 
important  artery  of  traffic  will  be  added 
to  the  great  gateway  of  American  com- 
merce. 

The  entrance  at  the  Jersey  end  is  at 
the  foot  of  Fifteenth  street,  Jersey  City. 
The  circular  shaped  tunnels  each  meas- 
ure IS  ft.  4  ins.  wide.  A  small-gauge 
railways  runs  through  both  at  present, 
which  will  gradually  be  replaced  by  the 
finished  tracks.  The  north  tube  was 
cut  through  in  March,  1904,  and  has 
sidewalks  now  completed,  to  which  the 


genera!  public  is  admitted.  The  center 
of  the  tunnel  is  about  65  ft.  below  the 
surface  of  the  Hudson  river.  Over  the 
tunnel  there  is  about  fifteen  feet  of  con- 
struction work  and  then  about  fifty  feet 
of  water.  The  north  tube  will  carry  the 
westbound  tracks  and  the  southern  sec- 
tion will  carry  the  eastbound  traffic.  It 
is  intended  to  extend  the  tunnel  on  the 
Jersey  side  to  the  Erie  Railroad  station 
in  Jersey  City,  and  also  to  the  Hoboken 
terminal  of  the  Delaware  &  Lacka- 
wanna. On  the  New  York  side  the  tun- 
nel passes  beneath  Morton  street  as  far 
as  Greenwich  street,  then  north  to 
Christopher  street,  thence  easterly  to 
Sixth  avenue,  and  then  to  Thirty-third 
street,  where  there  will  be  a  station.  A 
branch  will  continue  to  Astor  Place  on 
Fourth  avenue,  where  a  connection  will 
be  made  with  the  Subway.  The  ap- 
proach on  the  New  York  side  extends 
already  about  300  ft.  under  Morton 
street.  Mr.  Charles  M.  Jacobs,  chief 
engineer  of  construction,  states  that  the 
tunnels  and  the  various  branches  lead- 
ing to  the  same  will  be  in  full  opera- 
tion inside  of  a  year  and  a  half. 


How  the  Mule  Was  Killed. 

An  army  mule  got  killed  as  a  penalty 
of  trespassing  on  a  railway  in  Manila 
and  there  being  no  fighting  going  on,  a 
court  of  inquiry  was  held,  the  principal 
witness  being  a  negro  private.  A  pe- 
dantic snob  of  a  lawyer  officiated  as 
prosecutor. 

"Now,"  said  he,  closing  his  speech  of 
instruction,  "just  tell  the  court  in  as  few 
words  as  possible  what  you  saw  on  the 
24th  day  of  June,  1900,  while  walking 
down  the  track  of  the  Manila  &  Dagu- 
pan  Railway  about  nine  o'clock  in  the 
morning.  Tell  the  court  how  the  animal 
was  killed  and  just  what  you  saw.  Don't 
use,  now,  all  the  words  in  the  dictionary. 
Proceed." 

The  soldier  looked  puzzled  at  first — a 
perfect  picture  of  stupidity.  He  frowned 
as  though  deep  in  thought.  He  turned 
his  head  on  one  side.  He  gazed  toward 
the  ceiling  as  if  hoping  for  Divine  in- 
spiration. Finally  his  face  lighted  up 
faintly  and  he  drawled  out :  "Well, 
Cap'n,  hit  jes'  tooted  and  tuck  'im." 


Railway   Mileage. 

According  to  recent  railway  statistics, 
the  length  of  the  railroads  of  the  world 
was  537,105  miles  on  December  31,  1904, 
of  which  270,386  miles  were  in  America, 
187,776  in  Europe,  46,592  miles  in  Asia, 
15,649  miles  in  Africa,  and  "16,702  miles 
in  Australasia.  Of  the  mileage  of  Euro- 
pean railroads,  Germany  stands  first 
(34,016),  followed  in  their  order  by  Rus- 
sia (33,286),  France  (28,266),  Austria- 
Hungary  (24,261),  the  United  Kingdom 
(22,592),  Italy  (10,025),  Spain  (8,656), 
Sweden  and  Norway   (7,730).     The  av- 


erage cost  of  construction  of  the  Euro- 
pean railroads  per  mile  is  estimated  at 
$107,577,  while  for  the  remainder  of  the 
world  the  estimate  is  only  $59,680.  The 
total  value  of  the  railroads  of  the  world, 
according  to  these  statistics,  is  $43,000,- 
000,000,  of  which  the  European  roads 
figure  for  $22,000,000,000.  The  estimate 
for  rolling  stock  is  as  follows,  in  num- 
bers: Locomotives,  150,000;  passenger 
coaches,  225,000;  and  freight  cars,  3.- 
000,000. 

Forgot  His  Own  Name. 

Some  months  ago  Dominick  Maison- 
vitch,  who  had  been  working  in  the 
mines  of  the  Lackawanna  Company, 
hurried  to  Europe  to  bring  over  his 
wife  and  family,  and  neglected  to  draw 
his  pay.  The  other  day  he  re- 
turned, and  remembering  the  undrawn 
money,  made  application  for  it.  But  to 
the  amusement  of  the  officials  and  his 
own  consternation  he  could  not  remem- 
ber the  name  under  which  he  had 
worked.  There  are  few  foreigners  who 
are  known  by  their  proper  names  in  the 
mines,  for  the  reason  that  so  many  of 
the  names  seem  to  be  so  similar  that  it 
is  necessary  to  give  them  an  English 
name.  Dominick  may  recall  his  former 
payroll  title  in  time.  In  the  meantime 
he  will  be  known  as  Mike  Smith,  al- 
though for  a  time  he  did  think  rather 
seriously  of  making  it  Mike  Mitchell  or 
Mike  Roosevelt. 

The  incident  reminds  of  a  prompt  way 
that  a  poor  Pole  received  a  new  name 
from  a  roundhouse  foreman.  The  man 
got  a  job  as  a  wiper,  and  the  morning 
he  went  to  work  the  foreman  asked, 
"What  is  your  name?"  "Batthyomi 
Popinalski,  sir,"  replied  the  Pole. 

"What  the  devil  is  all  that?"  ex- 
claimed the  foreman  in  wrath. 

The  name  was  repeated  and  the  fore- 
man said,  "We  don't  want  heathen 
names  like  that  here.  Your  name  is  Pop 
Brady,"  and  Pop  Brady  it  was  as  long 
as   the   man   lived. 


The  action  of  the  managers  of  the 
Erie  Railroad  in'  purchasing  control  of 
the  Cincinnati,  Hamilton  &  Dayton 
Railway  has  been  approved  of  by  the 
stockholders.  Further  extensions  of  the 
company's  holdings  are  proposed  and 
forty-two  miles  of  new  roadways  will 
be  constructed  between  Highland  Mills 
and  Mount  Hope,  New  York. 


The  Pennsylvania  Railroad  Company 
has  decided  to  use  steel  passenger  cars. 
This  includes  the  floors,  sides  and  roofs. 
They  will  weigh  little  more  than  the 
present  wooden  coaches.  Several  tests 
have  shown  that  the  steel  cars  cannot 
be  telescoped,  and  the  steel  plates  make 
them  much  stronger  on  the  sides.  The 
complete  change  of  passenger  cars  will 
take  about  five  years. 


November,   1905. 


RAILWAY  AND   LOCOMOTIVE    ENGINEERING 


495 


General  Correspondence. 


Austrian  o-io-o  Locomotive. 

Editor: 

I  believe  it  will  be  of  some  interest 
for  your  readers  to  see  that  an  almost 
identical  type  to  that  described  and  il- 
lustrated in  your  valuable  paper  of  Sep- 
tember, 1905,  "Switcher  for  the  L.  S.  & 
M.  S.,"  viz.,  an  o-io-o  type,  has  been  con- 
structed from  my  designs  in  1901  for  the 
lines  of  the  Austrian  Imperial  and  Roy- 
al State  Railways. 

The  difference  is  only  that  the  said 
Austrian  type  is  not  a  switcher,  but  a 


The  Austrian  Southern  Railway  has 
12  engines  of  this  class  to  work  the 
freight  trains  over  the  "Semmering." 

The  earlier  batches  of  these  engines 
had  the  simple  Hardy  vacuum  brake. 
The  more  recent  engines  have  the  auto- 
matic vacuum  brake,  improved  by  Har- 
dy Brothers  (sole  representatives  of  the 
Vacuum  Brake  Company  on  the  Conti- 
nent), and  by  our  Chief  Engineer,  Mr. 
F.  Rihosek. 

The  engines  have  two  lifting  injec- 
tors,   Systeme    Friedniann,    No.   9,    Haus- 


bridges,  this  load  especially  for  engines 
with  close  pitched  axles,  is  subjected  to 
a  further  restriction  (in  this  case  to  13,- 
500  kilograms  (29,500  lbs.)  it  is  a  very 
big  one. 

Considering    the    small     wheel    load, 
both  the  boiler  capacity  and   the  trac- 
tive force  may  be  called  very  large. 
Karl  Goldsdort, 
Chief     Council,     Railway     Ministerium. 

Sauermanngassc,  4,  Vienna,  Austria. 

Mr.  Goldsdorf  kindly  sent  us  a  recent 
publication    containing    engravings    of    a 


freight  engine,  designed  to  do  the  pilot- 
ing or  hauling  the  heavy  coal  and  goods 
trains  over  our  hilly  roads  in  Bohemia, 
Styria,  etc.,  over  lines  which,  together 
with  long  grades  of  15°,  17°,  22°,  25°  and 
33°  represents  curves  as  sharp  as  190  to 
200  meter  radius. 

The  said  engines  are  two  cylinder 
compounds,  with  my  starting  device,  no 
intercepting  valve  and  no  starting  valve. 
The  first  of  these  engines  was  built  in 
the  Floridsdorf  Locomotive  Works  near 
Vienna.  To-day  we  have  115  of  this 
class  (called  Series  180)  hereby  shown, 
in  regular  service  and  lo  in  course  of 
construction. 


POWERFUt    AUSTRIAN     ENGINE. 

halter  speed  indicator,  Holl  Gresham 
steam  sanding  apparatus  improved  by 
Mr.  F.  Rihosek,  two  safety  valves,  coal 
system,  valves  and  piping  for  heating 
the  trains  with  steam. 

To  enable  the  engine  to  pass  the 
curves  with  the  greatest  freedom,  the 
first  and  the  fifth  axle  has  a  side  play  of 
one  inch  each  side,  the  thir,.;  axle  a  side 
play  of  three-quarters  of  an  inch  each 
side. 

For  the  American  people  this  will 
seem  to  be  a  small  engine.  But  fcr  us 
where  the  greatest  axle  load  is  limited 
to  14,500  kilograms  (32,000  lbs.)  and 
where,   owing   to   the  weakness   of  the 
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great  many  Austrian  locomotives  of  the 
most  recent  build,  from  which  the  re- 
productions on  the  following  pages  were 

made. — Ed.    

Outraging  Nature. 
Editor: 

In  looking  through  the  different  num- 
bers of  the  different  accident  bulletins 
issued  by  the  Interstate  Commerce 
Commission,  the  cause  given  for  a  good- 
ly number  of  the  accidents  was  sleeping 
on  duty.  While  some  of  the  reports 
do  not  make  the  charge  outright,  the 
inference  seems  to  convey  that  mean- 
ing. 
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In  bulletin  No.  9,  record  No.  33,  which 
refers  to  a  rear  end  collision,  in  which 
22  employees  of  a  circus  train  were 
killed,  the  report  reads  in  part  as  fol- 
lows :  "The  engineer  failed  to  have  his 
train  charged  with  air,  and  while  still 
a  mile  off  he  failed  to  see  a  fusee  sig- 
nal which  had  been  displayed  on  the 
track  to  stop  him,  and  did  not  shut  off 
steam  until  warned  by  the  fireman  who 
had  seen  the  fusee.  As  the  hour  was 
about  3  o'clock  in  the  morning,  and  as 
the    engineman    had    not    been    sleeping 


nature  required  of  him,  they  might  have 
been  able  to  have  traced  up  his  doings 
during  the  time  allotted  him  for  rest. 
Perhaps  this  engineer  was  on  the  show 
grounds  that  preceding  day  and  may 
have  been  seen  by  some  of  the  officers 
of  that  company;  and  if  such  might  have 
been  the  case,  why  would  it  not  have 
been  clearly  the  duty  of  the  official  see- 
ing him  to  demand  a  reason  for  his  not 
being  where  he  could  be  getting  enough 
sleep  to  put  him  at  his  best  before  at- 
tempting to  follow  red  lights  the  greater 
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during  the  time  allowed  him  for  rest  in 
the  preceding  day,  there  is  strong  ground 
for  the  inference  that  he  was  asleep  at 
his  post,"   etc. 

In  bulletin  No.  10,  record  No.  27,  an- 
other rear  end  collision,  which  cost  a 
loss  of  32  lives,  the  company  repo-ts 
the  leading  train,  which  was  an  accom- 
modation, standing  at  a  station  on  the 
time  of  an  express  train  following,  and 
that  brakeman  assisted  passengers  from 
train  before  going  back  to  flag,  that  he 
only  got  about  200  ft.  back  before  the 
express  was  upon  him.  It  is  claimed  by 
the  officials  that  the  tail  lights  on  stand- 
ing train  could  have  been  plainly  seen 
2,800  ft.  in  the  rear,  and  the  brakeman 
said  no  answer  by  whistle  was  given  to 
his  flag  signal.  The  deduction  to  be 
derived  from  a  report  such  as  the  last 
leads  one  to  believe  that  there  was  a 
gross  neglect  of  duty,  or  that  the  en- 
gineer was  not  himself  at  that  particular 
place  and  time.  It  is  my  opinion  that, 
while  not  so  stated,  the  officers  of  that 
company  believe  the  engineer  was  doz- 
ing at  his  post. 

There  are  a  number  of  cases  reported 
very  similar  to  the  last  named,  and 
leads  to  the  conslusion  that  were  the 
enginemen  of  our  railways  always  at 
their  best,  the  casualty  list  on  our  Amer- 
ican railroads  would  show  a  decided  de- 
crease. 

In  the  first  mentioned  case  the  en- 
gineer is  reported  as  not  sleeping  when 
he  had  the  time  to  sleep.  Now,  in  my 
opinion,  if  this  particular  railway  com- 
pany could  find  out  after  the  accident 
that  he  neglected  to  take  the  rest,  which 


portion  of  the  coming  night,  particular- 
ly when  it  must  have  been  clearly  known 
by  all  concerned  that  an  accident  to  those 
trains  would  result  in  not  only  serious 
loss  of  life,  but  a  property  damage  far 
above  that  usually  involved  in  the  aver- 
age freight  train  accident. 

Twenty-six   years   behind   the   throttle 
taught   me   some   very  valuable   lessons. 


road  company  had  to  expect  of  me  was 
to  perform  the  duties  for  which  I  was 
hired.  I  have  long  since  changed  my 
mind,  and  to-day  believe  that  constant 
supervision  should  be  had  over  the  en- 
gine and  train  men,  particularly  the  en- 
gine men,  when  off  duty.  It  is  my  opin- 
ion that  a  record  should  be  kept  of  the 
latter  named  class  of  employees.  There 
should  be  a  constant  surveilance  kept  on 
their  movements,  and  when  a  man  was 
found  who  continually  violated  every  law 
of  common  sense,  call  him  in  and  read 
his  record  to  him  and  give  him  a  very 
brief  period  in  which  to  show  decided 
improvement.  If  an  engineer,  as  cited  in 
the  first  case  mentioned,  was  seen  float- 
ing around  the  town  during  the  day, 
when  both  himself  and  those  in  authori- 
ty knew  he  was  booked  for  an  all  night's 
duty,  a  very  proper  thing  to  have  done 
would  have  been  to  mark  up  some  other 
engineer,  known  to  have  had  rest,  for 
his  run,  and  notify  first  man  marked  up 
that  he  could  not  go  out,  stating  rea- 
sons. In  future  numbers  of  Railway 
AND  Locomotive  Engineering  I  want  to 
give  my  views  as  to  numerous  reasons 
why  engine  men  become  unfitted  for 
their  tasks.  It  is  common  knowledge 
that  a  lack  of  common  sense  on  the  part 
of  the  traffic  department  of  various  rail- 
roads is  responsible  for  frequent  loss 
of  lives  and  great  property  damage.  Too 
many  hours  on  duty  is  a  complaint  al- 
most universal,  and  corporations  that 
cannot  handle  the  safe  end  of  matters 
for  the  men  on  the  road  have  no  right 
to   expect  they  can   revolutionize  things 
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and  were  I  to  give  to  the  world  some 
of  my  experiences,  trying  to  give  good 
service  after  allowing  myself  to  outrage 
nature's  laws,  it  would  have  the  "ear- 
marks" of  a  romance. 

When  I  first  heard  that  various  rail- 
way corporations  were  sending  out 
spotters  to  find  who  were  and  were  not 
patronizing  the  saloons,  I  felt  quite  in- 
dignant and  so  expressed  myself  to  oth- 
ers. I  took  the  ground  that  it  was  no- 
body's business  what  I  did  with  my 
money,    and    that    all    the    right   a    rail- 


by  trying  to  handle  their  men  when  off 
duty. 

There  are  many  causes  for  men  being 
unfitted  for  so  responsible  a  position  as 
running  a  locomotive.  It  would  take 
a  dozen  letters  the  length  of  this  one 
to  cover  the  ground  fully.  Having  made 
a  study  of  the  conditions  that  confront 
the  American  engine  man  both  on  and 
off  duty,  it  is  no  surprise  to  me  to  read 
of  an  occasional  accident.  It  seems  to 
me  at  times  that  it  is  nothing  short  of 
miraculous  that  we  do  not  have  double — 
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yes,  triple,  the  number  of  railway  acci- 
dents that  we  are  now  having. 

J.    W.    Reading. 
Grand  Rapids,  Mich. 


Hardening  Tools. 

Editor: 

Your  excellent  advice  as  to  the  work- 
ing of  tool  steel,  published  in  your  last 
number,  induces  me  to  venture  a  few 
suggestions  in  regard  to  the  hardening 
of  tools.  Much  saving  may  be  effected 
by  the  use  of  the  best  methods  in  hard- 
ening. The  following  are  the  most  suc- 
cessful means  that  I  have  used:  Cov- 
er the  cutting-edge  of  the  cutter  or  die 
with  paste  made  from  bonedust  and 
crude  oil.  Let  the  work  heat  slowly  to 
a  cherry  red.  It  is  best  to  use  charcoal 
and  cover  the  work  entirely  over.  Cool 
quickly  and  thoroughly,  so  that  you 
can  take  the  work  in  your  bare  hand, 
then  get  the  work  as  soon  as  possible 
into  the  fire  to  prevent  cracking  of  the 
steel.  The  work  should  be  heated  un- 
til sawdust  thrown  upon  it  will  burn. 
The  work  can  then  be  polished,  and  the 
temper  drawn  without  any  danger.  In 
cases  where  it  is  not  convenient  to  pol- 
ish the  tool  with  emery  cloth  or  other 
means,  a  good  plan  is  to  rub  soap  over 
the  face  of  the  cutter  when  put  into  the 
fire  for  tempering.  The  potash  in  the 
soap  will  make  the  face  of  the  metal 
perfectly  white,  when  the  desired  tem- 
per can  be  readily  drawn  in  the  ordi- 
nary manner.  Thos.  McNally. 

Paterson,  N.  J. 


throwing  his  weight  forward  and 
downward  upon  the  valve  in  the 
act  of  grinding  is  well  worth  con- 
sidering. Whether  one  should  throw 
one's  weight  upon  the  grinding  handle 
depends  very  much  upon  the  size  of  the 
valve  in  relation  to  the  joint  area;  and 
the  tendency  of  the  valve  to  adjust  it- 
self to  the  seat  in  the  act  of  grinding 
might  depend  very  much  upon  the  bulk 
of  the  valve  as  compared  to  the  man 
who  is  doing  the  job.    Hence  a  feather- 


no  room  for  the  grinder  to  post  himself 
comfortably  between  the  dome  and  cab; 
or  where  the  cab  is  so  located  as  to 
supply  a  convenient  support  for  a  tired 
artisan.  In  the  former  case  the  seat 
will  be  found  to  be  low  toward  the  back, 
and  in  the  latter  instance  toward  the 
front  of  the  stand  pipe.  I  might  add 
that  I  have  noted  these  defects  time  and 
again  in  the  old  locomotive  days  on  the 
elevated  roads  in  New  York  City. 

Mr.  Hawley  seems  to  have  been  pecu- 
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The  Balanced  Throttle  Valve  Again. 

Editor: 

Mr.  Kennedy's  remarks  in  the  August 
number    of    R.mlway    and    Locomotive 


weight  machinist  might  have  excellent 
luck  with  a  very  large  valve,  while  a 
weary  heavy-weight  mechanic  might  de- 
velop in  a  small  throttle  valve  all  the 
defects  described  by  Mr.  Kennedy. 

It  is  questionable  whether  extra 
weight  thrown  upon  a  throttle  valve,  or 
any  similar  piece  of  work  in  the  act  of 
grinding,  is  really  beneficial.  The  ex- 
cessive weight  speedily  crushes  the  em- 
ery, possibly  before  it  has  performed  its 
full  abrasive  work. 
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Engineering  on  grinding  the  Balanced 
Throttle  Valve  struck  me  as  being  very 
"pat"^ndeed  I  might  say  that  I  con- 
sidered the  story  the  best  of  its  kind  I 
had  read  in  many  a  day.  The  October 
number  is  now  at  hand,  and  I  have  not- 
ed Mr.  Hawley's  criticism  on  the  orig- 
inal contribution.  Grinding  a  balanced 
throttle  is  no  "boy's  job";  and  what  Mr. 
Kennedy     says     about     the     operator 


That  neglect  to  shift  the  valve  occa- 
sionally upon  the  grinding  spindle  re- 
sults in  flattening  the  valve  has  been  too 
often  demonstrated  to  call  for  further 
comment.  And  the  absolute  certainty 
of  grinding  a  seat  out  of  round  when 
the  mechanic  does  not  change  his  posi- 
tion relative  to  the  dome,  is  proven  in 
the  case  of  those  engines  whose  domes 
are  located  so  near  the  cab  that  there  is 


liarly  fortunate  in  his  experience  with 
throttle  valves.  Possibly  he  has  the 
knack  of  grinding  valves  himself  and 
has  not  been  very  observant  of  valves 
ground  by  others.  The  writer  recalls 
his  own  experience  in  the  C.  P.  shop  in 
Manitoba  many  years  ago.  One  of  the 
first  jobs  given  me  was  a  throttle  valve 
to  grind.  The  engine  went  out  that  day, 
and  the  following  day  the  foreman 
came  around,  and  with  pretended  wrath 
demanded  to  know  what  I  had  done  to 
that  throttle  valve.  I  assured  him  that  I 
had  done  nothing  else  to  it  than  an  ex- 
perienced mechanic  should  have  done; 
but  he  insisted  that  something  unusual 
must  have  been  done  for  it  was  "the 
only  tight  throttle  that  had  gone  out  of 
that  shop  during  that  foreman's  experi- 
ence there.  So  I  am  convinced  that 
vvell  ground  throttles  have  not  always 
been  the  rule  in  the  Northwest. 

As  for  the  tissue  paper  test,  w'hile  it 
might  be  an  excellent  means  of  prov- 
ing the  valve  to  be  of  proper  length, 
L-ithcr  when  turning  the  valve  in  the 
lathe,  or  in  grinding  it  to  the  seat,  it 
would  not,  however,  demonstrate  that  a 
valve  was  not  ground  out  of  round  any 
more  than  the  pencil  marks  would  sers'e 
that  end.  The  high  place  in  the  seat  might 
still  match  the  low  place  in  the  valve. 

It  is  debatable  whether  there  is  any- 
thing in  the  idea  of  unequal  expansion 
and  the  consequent  allowance  in  the  fit 
of  the  valve  to  offset  or  meet  it.  While 
it  is  a  common  practice  to  ease  up  the 
top  joint  to  overcome  the  excess  of  ex- 
pansion on  account  of  greater  area  there 
are,   or   have   been,   shops   in    this   land 
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when   the   very   contrary    has   been   the 
practice. 

I  am  inclined  to  agree  with  Mr.  Ken- 
nedy, that  the  majority  of  throttle  valve 
leaks  are  caused  by  valves  being  ground 
out  of  round.  W.  L.  Calver. 

Jnterborough  Rapid   Transit  Shops,  98th 

St.  and  Lexington  Ave.,  N.  Y.  City. 


Difference  in  Power  of  Two  Engines. 
Editor: 

In  regard  to  the  question  by  Mr.  A.  J. 
Monfee  in  your  August  number  rela- 
tive to  the  difference  in  power  of  the 
130  lb.  engine,  against  the  145  lb.  en- 
gine, I  would  say  that  the  ditTerence 
in  power  is  due  to  the  difference  in  thick- 
ness of  tire,  the  130  lb.  engine  having 
her  crank  ij^  ins.  nearer  to  the  rail  than 
the  145  lb.  engine,  which  gives  the  great- 
er leverage  in  her  crank. 

P.    Walsh, 
Dennison,  Ohio. 


Reinforcing  a  Piston. 
Editor: 

The  Northern  Pacific  Railway  have  a 
number  of  locomotives  with  extensii>ii 
piston  rods  that  pass  through  the  front 
cylinder  head  and  ride  in  a  brass  sleeve 
in  the  head.  This  sleevfe  wears  very 
rapidly,  and  after  being  turned  upside 
down  has  to  be  renewed  in  a  short  time. 
The  extension  rod  also  wears  fiat  on 
the  bottom  side,  and  when  the  sleeve 
and  the  rod  are  both  worn  the  piston 
head  drags  on  the  bottom  of  the  cylin- 
der, and  as  the  head  is  made  of  cast 
steel,  the  cylinder  is  worn  very  quickly. 

An  improvement  was  adopted  recent- 
ly which  may  be  of  interest  to  your 
readers.  The  sketch  of  piston  head 
(No.  l)  in  the  accompanying  illustra- 
tion represents  the  head  of  the  old  style 
with  three  flexible  rings.  No.  2  shows 
the  new  the  new  method  employed.  As 
will  be  seen,  the  center  ring  is  done 
away  with,  the  operation  consisting  of 
stripping  the  piston  of  its  rings,  putting 
it  into  the  lathe  and  cutting  out  the  in- 
tervening spaces  between  the  rings  and 
deepening  the  center  space  into  a  dove- 
tail form,  and  also  cutting  off  the  front 
extension  or  tail  rod.  The  piston  is 
then  sent  to  the  brass  foundry  and  the 
brass  is  cast  onto  the  head  in  sections 
of  12  or  14  ins.  It  is  then  finished  in 
the  lathe,  and  the  two  outside  rings  fit- 
ted in  their  places  as  before.  The  head 
proper  is  turned  about  %  of  an  inch 
smaller  than  the  cylinder,  and  the  cen- 
tral brass  part  turned  1/16  of  an  inch 
smaller  than  the  cylinder.  The  large 
brass  bearing  on  the  bottom  of  the  cyl- 
inder shows  very  little  wear,  as  has 
been  shown  by  examinations  of  engine 
pistons  of  this  style  which  have  been  in 
service  for  several  months. 

It  may  be  added  that,  in  addition  to 
this  change  of  bearing  and  removal  of 


the  extension  rod,  the  keyway  in  the 
piston  has  been  cut  straight  instead  of 
tapering,  the  taper  being  all  on  the 
crosshead.  This  allows  the  piston  when 
worn  on  the  bottom  side  to  be  turned 
upside  down,  the  straight  keyway  ad- 
mitting of  this  change.  The  hole  in  the 
front  cylinder  head  is  neatly  covered 
with  a  turned  cast-iron  plate. 

J.  W.  Percy. 
South  Tacoma,  Wash. 


"High  Speed"  Steel. 

Editor: 

Your  excellent  reply  to  a  question  in 
regard  to  Vne  working  and  tempering 
of  steel  was  in  every  way  proper  as  far 
as  the  use  of  carbon  steel  is  concerned, 
but  "high  speed"  steel  can  be  worked  at 
a  much  higher  degree  of  heat  than  car- 
bon steel.  In  fact,  it  should  be  worked 
at  a  bright  red  heat,  the  cutting  edge 
to  almost  a  white  heat.  Most  steel 
makers  now  make  "high  speed"  steel 
which  is  practically  worked  in  the  same 
way  and  heated  tri  almost  a   white  heat 


wedge  same  thickness  at  the  top  when 
finding  jaw  center?  A.  J.  D. 

We  answer  the  above  question  as  fol- 
lows:  The  jaw  centers  between  the 
front  pedestals  are  usually  marked  by 
lines  in  the  frames,  which  can  be  seen 
by  scraping  off  the  paint  on  top  or 
sides  of  the  frames.  These  centers  are 
found  and  proved  by  two  methods: 
first,  by  having  a  center  mark  on  the 
saddle  about  the  same  height  as  the  top 
of  the  frames,  this  mark  to  be  made 
exactly  central  between  the  two  frames. 
A  tram  is  then  adjusted  to  reach  from 
this  center  mark  to  the  center  of  the 
pedestal  jaw.  The  exact  center  of  the 
frame  can  be  found  by  callipers  having 
one  straight  and  one  bent  leg.  This 
frame  mark  can  then  be  taken  as  a 
starting  point  for  the  subsequent  oper- 
ations. The  front  shoes  should  then  be 
put  in  place.  They  should  be  the  same 
thickness  on  the  top  as  on  the  bottom 
and  should  be  perfectly  square  with  the 
frames  vertically  as  well  as  horizontal- 
ly.    The  wedges  should  then  be  put  in 
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which  would  spoil  ordinary  tool  or  car- 
bon steel.  In  the  absence  of  an  air  blast 
oil  may  be  used,  and  the  tool  should  be 
shaken  violently  in  the  oil  to  cool  as 
quickly  as  possible,  as  if  the  tool  is  held 
^till  the  oil  does  not  cool  it  very  quickly. 
Great  care  must  be  used  in  hardening 
tools  which  have  a  sharp  edge,  as  their 
sharp  edges  are  easily  melted  off.  In 
the  case  of  lathe  or  planer  tools  it  does 
not  matter  so  much  if  their  edges  are 
melted  off  if  facilities  are  at  hand  for 
grinding  them  into  shape  again. 

Wm.   M.   Kinsman. 
Hartford.   Conn. 


Lining  Old  Driving  Boxes. 
Editor: 

In  lining  old  driving  boxes,  shoes  and 
wedges  whose  thicknesses  are  all  dif- 
ferent after  being  planed,  what  is  the 
best  and  quickest  way  of  finding  center 
of  jaws,  front  jaw  straight,  back  tapers? 
Is  it  necessary  to  have  both  shoes  and 


position,  and  an  adjustable  bolt  placed 
between  the  wedges  and  shoes,  holding 
them  firmly  in  place.  A  straight-edge 
should  then  be  placed  against  the  faces 
of  the  two  wedges,  and  from  this 
straight-edge  it  can  readily  be  discov- 
ered if  the  wedges  are  exactly  square 
with  the  frames.  The  wedges  may  be 
tried  also  by  having  a  line  stretched 
through  the  cylinders,  an  ordinary  2- 
ft.  square  showing  on  the  cross 
straight-edge  and  lines  if  the  two 
sides  of  the  engine  exactly  correspond. 
Measurements  can  then  be  made  from 
the  center  of  pedestal  jaws  to  face 
of  shoes,  and  also  from  the  cross 
straight-edge  to  face  of  cylinder  heads, 
or,  in  the  absence  of  the  cylinder 
heads,  to  the  joint  of  cylinder  heads  on 
the  cylinder.  The  measurement  from  the 
line  of  the  shoes  to  the  cylinder  is  mere- 
ly advisory,  and  the  shoes  should  not 
be  changed  by  liners  to  accommodate 
themselves  to  any  variation,  as  the  cyl- 
inders  are   not   always   exactly  parallel 
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to  each  other.  The  best  guide  is,  if  a 
line  is  stretched  through  the  cylinder 
and  the  line  is  perfectly  parallel  with 
the  frames  and  the  shoes  square  per- 
fectly to  the  lines,  it  is  safe  to  proceed, 
presuming  that  the  shoes  and  wedges 
are  perfectly  straight  to  each  other 
across  the  frames,  as  well  as  callipering 
exactly,  with  perhaps  a  slight  degree  of 
tightness  at  the  bottom.  The  driving 
boxes  should  tlicn  be  tried  in  their 
places  before  being  placed  on  the  axles. 
When  in  place,  pieces  of  wood  can  be 
jammed  tightly  across  the  outer  bear- 
ing of  the  box  and  a  small  piece  of  tin 
attached  with  an  exact  mark  of  the  lo- 
cation of  the  center.  At  this  time  it 
will  be  readily  seen  if  sufficient  liners 
have  been  used  to  reinforce  the  shoes 
and  wedges,  the  mark  on  the  pedestal 
jaw  can  also  be  readily  compared  with 
the  central  mark  on  the  piece  of  tin  by 
cross  straight-edge  and  square  or 
plumb-line.  It  is  a  good  rule  at  this 
time  to  know  what  is  the  proper  dis- 
tance on  that  particular  class  of  engine 
from  the  end  or  center  of  the  cylinder 
to  the  center  of  the  front  axle.  The 
nearer  this  conforms  to  the  drawing, 
the  less  trouble  there  will  be  in  adjust- 
ing the  main  and  connecting  rods.  It 
need  hardly  be  stated  that  in  making 
any  changes  in  liners  the  same  thick- 
ness of  liners  should  always  be  placed 
in  the  front  shoes,  the  variations  of 
thickness,  if  any,  to  be  attached  to  the 
movable  wedge.  It  is  good  practice  to 
rivet  the  liners  securely  to  the  shoes 
and  wedges,  particularly  to  the  wedges. 
The  front  boxes  being  exactly  adjusted, 
the  others  follow  at  the  exact  distances 
required  by  the  length  of  rods.  It  will 
generally  be  found  that  in  repairing  en- 
gines the  shoes  are  worn  in  length,  and 
it  is  a  good  practice  to  rivet  pieces 
across  the  bottom  of  the  shoes  and 
carefully  readjust  the  shoes  to  the  exact 
length  by  screwing  up  the  binder,  leav- 
ing a  thickness  of  paper  or  more  to  jam 
the  shoe  securely  in  place. 

The  operation  is  altogether  one  of 
the  most  important  in  locomotive  re- 
pairing, and  it  is  impossible  to  give 
complete  details  in  a  letter.  We  have 
given  the  salient  features  of  the  opera- 
tion, but  recommend  to  all  who  would 
attain  to  a  mastery  of  the  subject  a 
study  of  the  "Twentieth  Century  Loco- 
motive,"  published   by   our   company. 


Picture  of  Railroad  Wrecks. 

We  do  not  remember  of  any  railroad 
dignitary  who  is  so  powerful  as  Mr. 
James  J.  Hill  in  the  composing  of  epi- 
grammatic expressions;  that  is,  the 
power  of  saying  striking  things  in  few 
words.  About  the  current  agitation  on 
governmental  regulation  of  railroad 
rates  Mr.  Hill  says : 

"I  am  not  afraid  that  any  federal  reg- 
ulation will  ever  get  down  deep  enough 


to  touch  us  where  we  live,  because  long 
before  they  do  the  country  will  be 
strewn  with  railroad  corpses.  They 
would  bankrupt  two-thirds  of  the  mile- 
age in  the  United  States." 

The  picture  brings  to  the  mind  frag- 
ments of  railroad  property  lying  about 
as  we  used  to  see  the  heads  of  departed 
huffaliies  strewn  upon  the  plains. 


Repairing  a  Crosshead. 

Editor: 

The  method  proposed  by  a  corre- 
spondent in  last  month's  Railway  and 
Locomotive  Engineering  in  securely  at- 
taching pistons  and  crossheads  is  an  ex- 
cellent device,  although  it  seems  to  me 
that  it  would  be  somewhat  costly;  be- 
sides, in  some  classes  of  engines  the 
space  between  the  crosshead  and  piston 
packing  box  is  so  small  that  there 
would  not  be  sufficient  room  for  the 
brass  sleeve  and  large  nut  as  described. 
In  regard  to  repairing  crossheads  where 
the  piston  has  drawn  the  piston  rod  out 
"f     the     crosshead,     tearing     the     key 


REl'AIRS  TO  A  CROSSHEAD. 

through  the  end  of  the  boss,  we  had 
several  cases  of  that  kind  on  the  Brook- 
lyn Elevated  Railroad  where  we  had  no 
engines  to  spare  and  something  had  to 
lie  done  speedily.  The  accompanying 
sketch  will  show  how  we  got  over  the 
i!ifficulty.  The  part  back  of  the  key- 
way,  which  was  torn  out,  was  cut  to  a 
V'-shaped  section,  and  two  pieces  of 
steel  were  carefully  fitted  in.  A 
wrought-iron  ring  was  then  shrunk  on. 
covering  the  two  pieces  and  also  pre- 
venting the  crosshead  from  opening 
further  when  the  piston  was  attached 
and   the   key   driven   to  its   place 

Ed.   Somervillf. 
Brooklyn,  N.  Y. 


Steam  vs.  Gas. 

The  corporation  of  Glasgow.  Scot- 
land, have  adopted  a  report  from  a 
committee  who  have  been  studying  the 
question  of  the  mechanical  power  to  be 
used  in  connection  with  the  new  sewage 
works.    The  committee  recommend  the 


adoption  of  steam  power,  not  that  the 
gas  may  not  be  superior  to  steam  power 
for  some  purposes,  but  because  it  is  not 
superior  for  the  purpose  in  view.  The 
committee  believe  that  with  steam  the 
coal  bill  will  be  as  small  as  with  gas, 
but  that  the  working  costs,  especially  in 
the  matter  of  oil,  would  be  higher  for 
gas  producer  plant  than  for  boilers  and 
steam  engines. 


Car  Shortage. 

I'rom  all  over  America  reports  of  car 
shortage  are  heard,  the  Pittsburgh  dis- 
trict, perhaps,  experiencing  this  diffi- 
culty the  most.  The  New  York  Central 
and  the  Baltimore  &  Ohio  have  placed 
an  embargo  on  their  cars  and  refuse  to 
send  them  to  other  roads.  The  order  is 
especially  aimed  at  coal  shippers,  and 
trouble  is  already  experienced  in  bring- 
ing coal  to  the  seaboard.  Some  of  the 
roads  have  an  abundance  of  cars  to  take 
care  of  their  own  shippers,  but  are  de- 
termined not  to  allow  other  lines  to 
cater  to  their  shippers  with  another 
company's  rolling  stock. 


Changing  to   Oil  Burners. 

The  Southern  Pacific  Railroad  Com- 
pany are  having  all  of  their  big  loco- 
motives on  the  Sacramento  division 
equipped  with  oil-burning  apparatus. 
Storage-tanks  for  oil  fuel  are  being  in- 
stalled at  Rocklin,  Gold  Run,  Sparks, 
Nev.,  and  at  other  places.  The  com- 
pany find  oil  much  cheaper  than  coal, 
•uid  by  November  it  is  expected  that 
the  change  of  equipment  will  be  com- 
pleted. The  firemen  are  much  pleased 
with  the  change. 


Orders  for  new  locomotives  for  the 
Northwest  are  reaching  proportions  be- 
yond any  previous  experience.  The 
Northern  Pacific  has  just  placed  an  or- 
der for  80,  the  Canadian  Pacific.  35 
switching  locomotives,  the  Michigan 
Central  15  consolidation  locomotives. 
These  orders  involve  the  reconstruction 
of   16  new  bridges. 


The  Missouri.  Kansas  &  Texas  Rail- 
way has  just  received  30  large  locomo- 
tives that  are  being  distributed  over  the 
Texas  division.  They  are  all  inside  con- 
nected and  are  said  to  be  making  great 
records  for  speed.  There  are  also  near 
completion  2.000  box  cars  for  the  same 
road. 


President  Hill,  of  the  Great  Northern 
Railway,  and  President  Elliott,  of  the 
Northern  Pacific,  have  been  making  an 
extensive  survey  Oi  conditions  in  Ore- 
gon. Plans  are  approved  of  by  them 
for  vast  terminal  facilities  on  the  Pa- 
cific coast. 
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The  Burning  of  Fuel. 

It  is  a  long  time  since  people  began 
to  burn  coal  in  furnaces,  and  many  of 
the  brightest  scientific  minds  have  in- 
vestigated the  phenomena  of  coal-burn- 
ing in  small  and  in  large  masses,  yet 
there  remains  many  things  connected 
with  the  combustion  of  fuel  that  seem 
to  be  mysterious.  All  are  familiar  with 
the  fact  that  when  various  materials 
known  as  fuel  are  raised  to  a  certain 
temperature  they  will  proceed  to  burn 
and  give  forth  heat,  but  what  propor- 
tion of  the  heat  can  be  made  available 
for  industrial  or  domestic  purposes  is  a 
matter  of  uncertainty,  and  authorities 
differ  largely  as  to  the  best  means  for 
obtaining  the  greatest  amount  of  heat 
from  the  fuel. 

One  pound  of  good  bituminous  coal 
contains  about  14.000  heat  units,  which 
if  entirely  utilized  would  be  sufficient  to 
raise  about  95  pounds  -of  water  fronj 
65°,  the  tank  temperature,  to  212°,  the 
boiling  point;  but  in  practice  half  of  that 
IS  considered  fair  performance.  The  re- 
mainder of  the  14,000  potential  heat 
units  goes  off  in  waste  gases,  by  radia- 
tion and  through  other  sources  of  waste. 
The    aim    of    engineers    and    of    people 


who  burn  fuel  for  commercial  purposes, 
is  to  convert  as  much  as  possible  of  the 
heat  into  useful  work,  but  there  is  great 
conflict  of  opinion  as  to  how  this  can 
best  be  accomplished. 

D.  K.  Clark,  the  famous  investigating 
engineer,  Fairbairn  and  others  held  that 
concentration  of  heat  in  the  combustion' 
of  fuel  produced  the  most  satisfactory 
results,  but  modern  heat  engineers  ad- 
vocate different  practices.  One  of 
Clark's  axioms  was  that  too  much  fuel 
could  not  be  burned  per  unit  of  time 
and  grate  so  long  as  the  proper  mixture 
of  the  combustion  gases  went  on.  Mod- 
ern engineering  calls  for  slow  combus- 
tion and  the  providing  of  sufficient  grate 
area  to  eliminate  as  far  as  possible  the 
necessity  for  forced  draft. 

In  Locomotive  Sparks,  Professor  Goss 
says :  "Soft  coal  upon  a  grate  in  the 
open  air  will  burn  at  about  the  rate  of 
three  pounds  an  hour  for  each  square 
foot  of  grate  surface.  In  a  heating  stove, 
under  the  usual  conditions  of  draft, 
there  will  be  burned  about  five  pounds 
for  each  foot  of  grate,  and  under  a  sta- 
tionary boiler  connected  with  a  good 
stack,  the  rate  ma}-  increase  to  ten  or 
even  twenty  pounds  per  foot  of  grate. 
Again  in  naval  practice,  with  a  closed 
stoke  hole  and  draft  forced  by  blowers, 
the  rate  of  combustion  is  occasionally 
carried  as  high  as  fifty  pounds  per  foot 
of  grate  per  hour;  but  this  value  may 
be  accepted  as  the  maximum  rate  at 
which  fuel  is  burned  for  the  purpose  of 
generating  steam.  Under  the  highest 
service  incident  to  common  practice  in 
the  narrow  fire  boxes  of  locomotives, 
the  rate  is  between  fifty  and  one  hun- 
dred pounds,  and  good  practice  allows 
it  to  rise  above  one  hundred  and  fifty 
pounds  or  three  times  the  rate  attained 
under  conditions  of  forced  draft  in 
naval  service. 

"In  spite  of  the  gradual  increase  in 
grate  area,  rates  of  combustion  per 
unit  of  grate  area  have  not  greatly  de- 
clined in  recent  years.  Such  progress 
as  may  have  been  Vnade  in  securing  en- 
larged grates,  has  done  but  little  more 
than  to  keep  pace  with  the  increased 
amounts  of  fuel,  which  as  engines  have 
increased  in  power  are  required  to  be 
burned." 

That  is  a  comprehensive  description 
of  the  amount  of  fuel  burned  per  unit  of 
grate  under  extremely  varied  conditions, 
but  it  does  not  deal  with  the  efficiency 
of  combustion  under  varying  conditions, 
but  reports  made  by  Professor  Goss  of 
tests  made  on  the  locomotive  testing 
plant  at  Purdue  University  seem  to  show 
that  the  greater  the  amount  of  fuel 
burned  per  hour  on  a  unit  of  grate  area 
the  smaller  becomes  the  proportion  of 
lieat  imparted  to  the  water  in  the  boiler. 
The  publication  and  discussion  of  facts 
to  this  affect  have  no  doubt  exercised 
influence  in  promoting  the  movement  to 


make  grates  as  large  as  possible.  The 
policy  in  regard  to  enlarging  grate  area 
is  similar  to  the  construction  ideas  of  a 
pioneer  locomotive  superintendent  the 
writer  had  much  to  do  with.  The  chief 
draftsman  was  talking  about  valve  stems- 
breaking.  The  superintendent  remarked, 
"Make  them  so  strong  that  they  can't 
break,  then  make  them  a  little  strong- 
er." 

We  have  the  most  profound  respect 
for  the  teaching  based  on  experiments 
carried  on  with  testing  plants,  but  road 
experience  seems  very  often  to  produce 
results  decidedly  different  from  those  of 
the  testing  plant.  There  is  a  class  of 
express  locomotives  belonging  to  the 
Pennsylvania  Railroad  that  are  operated 
with  part  of  the  grates  bricked  over. 
Not  only  do  these  engines  steam  more 
freely  with  the  restricted  grates,  but 
they  burn  considerably  less  fuel  than 
they  need  when  the  whole  grate  area  is- 
used.  Complaints  are  common  that 
large  grate  area  engines  are  extravagant 
in  the  use  of  fuel,  but  no  railroad  com- 
pany except  the  Pennsylvania  seems  to 
have  tried  the  effect  of  reducing  the 
grate  area. 

All  railway  men  who  have  investigated 
the  matter  thoroughly  are  convinced 
that  European  locomotives  perform 
work  with  materially  less  fuel  than 
American  engines.  The  leading  dif- 
ference in  the  dimensions  of  Amer- 
ican and  European  locomotives  is- 
that  the  latter  have  from  25  to  33  per 
cent,  less  grate  area  than  the  former. 
It  seems  to  us  that  this  fact  alone  ought 
to  receive  serious  consideration  and  in- 
vestigation. There  may  be  more  in  the 
old  time  theory  concerning  the  advan- 
tage of  concentrating  heat  than  modern- 
teaching  admits. 

Every  man  who  has  run  a  variety  of 
locomotives  can  easily  understand  how 
large  grate  area  may  cause  loss  of  heat. 
The  use  of  numerous  hollow  stay  bolts 
that  ran  its  course  as  a  fad  a  few  years 
ago,  ought  to  be  edifying  to  those  who- 
are  trying  to  find  out  how  very  large 
grate  area  is  not  satisfactory. 


Home  Building  by  Railroad  Men. 

In  the  days  when  a  railroad  company 
seldom  had  more  than  one  thousand 
miles  of  track,  the  managements  dis- 
played considerable  paternal  sentiment 
towards  the  employees,  and  one  mani- 
festation of  this  interest  was  the  advis- 
ing men  to  form  building  societies  to 
encourage  the  building  of  houses  for 
the  members.  The  argument  that 
every  married  man  ought  to  be  the 
owner  of  a  home  was  one  which  ap- 
pealed to  the  very  best  class  of  railroad' 
men,  and  they  were  generally  quite  will- 
ing to  devote  their  savings  to  such  a 
laudable  enterprise.  The  managements 
of  many   railroad   companies   perceived; 
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that  it  was  to  the  advantage  of  their 
employers  to  have  employees  owning 
their  own  homes,  and  it  was  a  common 
thine  for  the  railroad  companies  to  ex- 
tend substantial  aid  to  the  home  build- 
ing schemes.  Men  having  their  own 
homes  at  a  division  point  were  likely  to 
be  more  conservative  when  trouble 
arose  than  those  who  were  always  in 
light  marching  order. 

We  do  not  blame  railroad  officials 
who  pursued  this  policy  of  encouraging 
their  employees  to  provide  themselves 
with  homes.  Most  of  the  officials  fol- 
lowed the  same  policy  with  their  own 
savings  and  became  home  owners. 
They  did  not  foresee  that  the  ownership 
of  railroads  was  ever  going  to  change 
materially,  and  that  great  aggregations 
of  capital  would  ever  bring  about  consol- 
idations putting  tens  of  thousands  of  miles 
of  track  under  one  management.  They 
supposed  that  division  points  were  es- 
tablished for  all  time  and  that  their 
property  would  be  secure  in  value  as 
long  as  the  railroad  they  worked  for 
was  kept  in  operation. 

These  people  reckoned  without  their 
host  in  the  form  of  an  all-embracing, 
all-devouring  railroad  magnate.  The 
men  of  commanding  wealth  have  come 
and  they  entertain  no  sentimental  con- 
siderations of  leaving  division  points 
and  workshop  locations  unchanged.  All 
they  think  about  is  getting  the  highest 
interest  possible  on  the  capital  invested 
in  securing  control  of  the  properties, 
and  there  is  no  hesitation  in  making 
radical  changes  that  entail  financial  dis- 
tress upon  the  property  holders  among 
their  employees.  Within  the  last  five 
years  there  have  been  many  shops 
closed  and  division  points  moved  that 
inflicted  rank  injustice  upon  thousands 
of  people.  And  this  has  frequently  hap- 
pened to  places  where  much  capital  was 
invested  depending  upon  the  good  faith 
of  the  railroad  company,  and  in  not  a 
few  cases  public  burdens  were  assumed 
to  aid  the  railroad  company  to  secure 
right  of  way  and  land  for  the  location 
of  their  works. 

Notwithstanding  the  loss  and  hard- 
ship that  railroad  employees  have  en- 
dured, this  loss  of  value  of  their  prop- 
erty, owing  to  the  arbitrary  changes 
made  by  new  railroad  managers,  we 
are  informed  that  workmen  and  others 
employed  at  new  locations  are  being 
encouraged  to  favor  and  support  new 
home  building  schemes. 

Our  advice  is  to  go  very  slow  in  a 
matter  of  this  kind.  If  the  railroad 
shops  assume  that  magnitude  of  outlay 
which  gives  an  apparent  certainty  of 
long  continuance,  or  if  the  location  has 
other  great  and  growing  industries 
which  are  certain  to  give  employment 
to  a  constantly  increasing  number  of 
skilled  working  people,  a  home  in  such 
a   locality   is   a   good    thing   under   any 


condition,  but  unless  these  qualities  al- 
luded to  are  present  in  a  marked  degree, 
it  is  wiser  to  keep  on  making  deposits 
in  a  savings  bank.  United  States  bonds, 
which  can  be  readily  procured  at  de- 
nominations of  one  hundred  dollars  or 
more  through  any  respectable  financial 
exchange  office,  or  at  any  branch  of  the 
United  States  Treasury  Department,  are 
an  investment  over  which  one  need  not 
lose  any  steep,  and  to  the  purchase  of 
which  we  would  much  rather  recom- 
mend the  attention  of  the  industrious 
railroad  man,  than  the  building  of  a 
house   beside   some   remote    roundhouse. 


Metal  Ties. 

When  talk  becomes  serious  about  the 
disastrous  destruction  of  forests  ren- 
dered necessary  by  the  demand  for  rail- 
road ties,  we  generally  hear  the  asser- 
tion made  that  iron  and  steel  will  soon 
come  into  general  use  as  material  for 
ties  and  that  the  forests  will  then  be 
permitted  to  grow  in  peace,  free  from 
the  sound  of  the  woodman's  axe,  so  far 
as  the  call  for  railroad  ties  is  concerned. 
This  story  has  been  told  for  the  last 
thirty  years,  yet  very  little  progress  has 
been  made  in  sparing  that  tree.  In 
Europe,  where  wood  suitable  for  ties  is 
scarce  and  dear,  various  persistent  at- 
tempts have  been  made  to  introduce 
iron  and  steel  substitutes  with  very  un- 
satisfactory results.  Metal  to  metal 
does  not  make  a  good  combination, 
with  the  result  that  metal  ties  are  noisy 
and  do  not  hold  the  rails  so  secure  as 
wooden  ties.  All  sorts  of  shapes  have 
been  tried,  but  a  fair  substitute  for  the 
wooden  tie  has  not  been  found. 

In  Italy  and  France  a  disked  steel  tie 
has  been  applied  to  many  miles  of  rail- 
way track,  but  the  tie  is  noisy  and  re- 
quires much  attention  to  maintain  the 
fastenings  from  falling  apart.  So  noisy 
is  the  impact  of  tie  and  rail  that  the  jar 
adds  decidedly  to  the  discomfort  of 
railway  travel.  Those  responsible  for 
the  permanent  way,  confess  that  the 
only  merit  possessed  by  metal  ties  is 
cheapness  compared  w'ith  wood.  Very 
little  experience  with  metal  ties  con- 
vinced British  engineers  that  they  could 
not  dispense  with  wood,  and  their  ef- 
forts for  years  have  been  directed  to 
treating  the  wood  so  that  its  life  might 
be  protracted  as  much  as  possible.  In 
this  they  have  been  very  successful,  and 
it  behooves  American  engineers  of 
track  to  follow  the  lead  of  their  British 
compeers  and  to  permit  inventors  to 
labor  on  the  problem  of  producing  a 
noiseless  metal  tie  that  will  hold  the 
rails  securely  without  constant  atten- 
tion. 

Meanwhile  the  report  of  the  chief  en- 
gineer of  the  Pennsylvania  Railroad  on 
steel  ties  is  worthy  of  general  attention. 
That  company  has  experimented  with 
steel  ties  to  find  out  for  themselves  the 


merits  and  shortcomings  of  the  same. 
The  report  raises  the  following  objec- 
tions : 

(i)  Increased  expansion  and  con- 
traction in  all  parts  of  the  track;  (2) 
they  weigh  about  one-half  as  much  as 
wooden  ties,  and  do  not  make  heavy 
enough  track;  (3)  the  connection  of 
metal  and  metal  between  the  rail  and 
the  tie  is  very  detrimental;  (4)  they  are 
noisy;  (5)  they  have  not  the  elasticity 
or  cushion  that  a  wooden  tie  has;  (6) 
they  cost  more;  (7)  they  could  not  be 
used  where  automatic  signals  are  used, 
because  they  would  make  an  electric 
connection  between  the  rails. 


Elevated  Collisions. 
The  painful  frequency  of  collisions  on 
the  Elevated  Railroad  in  New  York 
since  the  introduction  of  electricity 
does  not  reflect  much  credit  on  the 
present  management.  These  collisions, 
although  insignificant  in  magnitude  of 
disaster  compared  to  the  appalling  ca- 
tastrophe which  occurred  in  September, 
when  a  car  full  of  passengers  was 
dashed  into  the  street,  are  nevertheless 
equally  indicative  of  cheap  methods  and 
cheap  men.  In  the  early  part  of  Oc- 
tober a  heavy  laden  flat  car  standing  on 
the  elevated  track  was  struck  by  a 
motor  car  in  the  hands  of  a  "green" 
motorman.  The  blow  was  of  sufficient 
force  to  send  the  flat  car  away  along  the 
track  at  a  speed  that  rapidly  increased 
owing  to  a  down  grade.  Fortunately  a 
string  of  "empties"  received  the  impact 
of  the  flying  "flat,"  and  while  the  dam- 
age was  considerable,  no  one  was  hurt. 
A  few  days  afterward,  while  proceeding 
to  the  yard  at  185th  street,  two  other 
trains  of  "empties"  collided,  instantly 
killing  Jacob  Fury,  motorman  of  the 
rear  train.  Doubtless  the  disaster  would 
have  been  much  greater,  but  it  came  out 
in  the  evidence  before  the  Coroner  that 
the  guards  had  all  left  their  trains  ex- 
cept two  "green"  men.  This  is  a  sad 
falling-off  from  the  kindly  discipline 
that  existed  during  the  management  of 
the  late  Col.  F.  K.  Hain.  The  economy 
of  the  present  management  is  extrava- 
gance in  the  end.  If  they  would  pay 
better  wages,  there  would  be  better  ser- 
vice.   

Neglecting  to  Take  Necessary  Rest. 
^\'e  recommend  all  concerned  to  read 
carefully  the  letter  on  "Outraging  Na- 
ture," by  Mr.  J.  W.  Reading  in  our 
Correspondence  Department.  The  prac- 
tice so  common  of  men  neglecting  to 
take  sufficient  rest  between  trips  has  no 
doubt  been  the  cause  of  many  serious 
train  accidents;  for  sleepy  men  in  the 
cab  are  in  no  state  to  maintain  the 
vigilant  outlook  that  the  strenuous  con- 
dition of  modern  train  operating  de- 
mands. We  believe  that  a  process  of 
reasoning  together  among  the    officials 


502 


RAILWAY   AND    LOCOMOTIVE    ENGINEERING 


November,  1905. 


in  charge  of  train  operating  and  tlie  men 
who  do  the  work,  would  induce  many  of 
the  latter  to  be  careful  in  taking  the 
necessary  sleep  as  opportunity  offered. 
Our  experience  leads  us  to  believe  that 
many  men  fail  to  take  sleep  and  rest 
through  a  careless  sense  of  the  demands 
that  will  be  put  upon  their  vigilance  and 
careful  attention.  After  coming  ofl  a 
trip,  say,  in  the  morning,  a  man  feels 
fresh  and  w-akeful  after  a  good  wash  up 
and  breakfast.  Feeling  that  way,  the  duty 
of  taking  sleep  and  rest  does  not  seem 
imperative.  He  walks  out  to  look  about 
and  encounters  distractions  that  take  his 
mind  away  from  the  toil  to  come;  the 
hours  pass  fleetly  and  all  too  soon  the 
caller  makes  his  appearance  and  a  worn 
out,  drowsy  man  takes  his  place  upon 
the    engine. 

It  looks  to  be  rather  a  cruel  thing 
for  official  orders  and  vigilance  to  be 
pursuing  men  during  their  leisure  hours, 
but  it  would  be  a  kindness  to  many 
thoughtless  train  men  if  they  had  the 
consciousness  that  vigilant  eyes  were 
likely  to  be  watching  how  their  ofT  duty 
hours  were  spent.  The  writer  has 
wasted  many  hours  of  the  day  and  night 
foolishly  and  suflfered  the  penalty  during 
weary  hours  on  the  engine  when  keep- 
ing awake  was  next  to  impossible.  Look- 
ing back  he  reflects  that  a  little  super- 
vision from  the  officials  would  have  pre- 
vented much  misery. 


Cost  of  Stopping  Trains. 

Making  careful  observations  of  the 
extra  coal  burned  making  "no  nothing" 
stops  at  crossings,  convinced  the  writer 
many  years  ago  when  he  was  running  a 
locomotive,  that  the  introduction  of  in- 
terlocking block  signals  which  would 
render  stopping  at  crossings  unneces- 
sary would  pay  railroad  companies  a 
better  return  on  the  investment  than 
any  line  of  saving  within  his  knowledge. 
The  subject  was  repeatedly  ventilated  in 
the  pages  of  various  publications,  but 
the  opinions  expressed  appeared  to  fall 
upon  unresponsive  minds.  Feeling  as  we 
have  long  done  on  the  subject,  we  are 
pleased  to  find  that  it  was  ably  presented 
to  the  last  meeting  of  the  Railway  Sig- 
nal Association,  in  a  paper  prepared  by 
Mr.  J.  A.  Peabody,  signal  engineer  of 
the  Chicago  &  Northwestern  Railway. 

Mr.  Peabody  investigated  the  cost  of 
stopping  certain  trains  on  the  Chicago 
&  Northwestern  Railway  and  got  others 
to  make  similar  investigations  on  other 
western  railroads.  The  cost  of  stopping 
a  train  of  530  tons,  and  returning  it  to 
a  speed  of  50  miles  an  hour,  he  found 
to  be  42  cents.  The  cost  of  stopping 
a  2,000  ton  train  from  35  miles  an  hour 
he  estimated  to  be  one  dollar.  Another 
road  estimated  each  stop  of  a  six  car 
passenger  train  from  45  miles  an  hour 
to  be  35  cents  and  for  a  1.500  ton  freight 
train  from  15  miles  per  hour  as  56  cents. 


The  time  lost  for  making  a  stop  on  a 
straight  level  track  was  estimated  at  14S 
seconds. 

The  aggregate  of  tliis  extra  cost  for 
stopping  trains  is  considerable  and  the 
possibility  of  saving  this  expense  is 
worthy  of  more  consideration  than  it 
has  ever  received.  The  direct  cost  of 
the  stops  do  not  by  any  means  repre- 
sent the  whole  of  the  outlay.  The  weir 
and  tear  of  driving  wheel  tires  at  start- 
ing deserve  some  consideration  and  the 
frequency  with  which  draft  attachments 
are  pulled  out  is  often  the  cause  of  de- 
lays that  disturb  the  train  movements 
of  a  whole  division. 

The  work  which  Mr.  Peabody  has 
done  in  directing  attention  to  the  cost 
of  making  unnecessary  stops  is  highly 
creditable  to  his  enterprise,  but  the  mat- 
ter ought  to  have  the  careful  and  sys- 
tematic attention  of  railroad  officials 
who  can  arrange  for  the  investigations 
being  carried  out  in  the  most  thorough 
manner.  Many  expensive  investigations 
are  made  of  things  that  have  no  money 
saving  possibilities.  Railroad  com- 
panies struggle  fiercely  against  any 
legislative  move  to  increase  the  force 
of  trainmen,  yet  the  extra  cost  of  use- 
less stopping  which  would  pay  the 
wages  of  many  extra  trainmen  receives 
no  consideration. 


Hauling  the  President's  Train  Free. 
There  has  been  considerable  sensa- 
tional writing  for  several  weeks  about 
the  iniquity  of  the  President  of  the  Unit- 
ed States  accepting  from  railroad  com- 
panies the  use  of  a  train  to  travel  in 
without  payment  being  made  for  the 
courtesy.  The  tone  of  certain  railroad 
journals  proclaims  that  the  railroad 
companies  which  supply  the  trains  are 
suffering  under  a  grievous  imposition. 

We  do  not  think  that  the  people  of 
the  United  States  act  fairly  in  requiring 
the  head  of  the  Government  to  accept 
free  transportation  from  railroad  com- 
panies; but  the  companies  that  enjoy  the 
honor  of  providing  a  President's  train 
receive  more  than  an  equivalent  in  ad- 
vertising. Some  of  the  railroad  officials 
may  regard  the  expense  of  running  a 
President's  train  over  the  road  as  sheer 
waste  of  money,  but  the  general  pas!:en- 
ger  agent  looks  upon  the  enterprise 
from  a  different  standpoint.  A  railroad 
which  the  President  of  the  United  States 
is  delighted  to  ride  over,  is  one  that 
many  ordinary  travelers  will  prefer  to 
rival  lines.  "The  railroad  the  President 
traveled  over."  has  a  revenue  making 
sound  and  the  men  who  are  loaded  with 
the  duty  of  attracting  passengers  do  not 
overlook  its  potency.  If  the  president 
of  any  railroad  has  supplied  a  whining 
memorandum  about  the  hardships  of 
hauling  President's  trains  free,  he  was  a 
lamentably  poor  creature.  We  doubt  of 
his  existence. 


A  Shining  Example. 

Ten  ihuusand  men  in  the  employ  of 
the  Baltimore  &  Ohio  Railroad  are  get- 
ting an  increase  of  wages  amounting  to 
nearly  10  per  cent.  There  has  been  no 
threatened  strike,  no  cantankerous  com- 
mittees, no  pitiful  petitions,  no  griev- 
ances real  or  unreal.  There  has  been' 
perfect  peace — the  peace  that  spreads 
its  white  wings  over  employers  and  em- 
ployees when  they  know  that  their  aims 
and  interests  are  identical.  The  year 
has  been  a  busy  one.  The  heavy  har- 
vests and  rich  mines  are  sending  their 
treasures  along  the  great  highways  of 
commerce  to  the  seaboard  cities  and  the 
arteries  of  commerce  are  crowded  as 
they  never  were  crowded  before.  It  is 
but  natural  and  proper  that  the  thou- 
sands of  skilled  artisans  by  whose  cun- 
ning hands  the  vast  machinery  is  kept  in 
motion  should  be  sharers  of  this  bounty 
in  the  distribution  of  which  their  work 
is  of  so  potential  a  kind. 

The  reports  of  all  the  railways  show 
increased  earnings  and  vast  surpluses, 
but  they  do  not  all  show  an  increase  of 
wages.  The  example  of  the  Baltimore 
&  Ohio  is  worthy  of  the  imitation  of  all 
who  are  concerned  in  the  best  welfare 
of  these  railroad  properties.  Labor  well 
paid  has  its  reflex  in  work  well  done. 


How  Boiler  Inspection  Law  Was  Made 
Inoperative. 

The  New  York  State  Legislature  gen- 
erally poses  as  being  highly  favorable 
toward  organized  labor,  but  when  the 
favors  granted  are  reckoned  up  at  the 
end  of  each  session,  those  to  be  benefit- 
ed have  good  reason  to  exclaim,  "Much 
cry — little  wool."  The  railroad  section 
of  organized  labor  made  a  very  vigor- 
ous demand  last  session  for  the  Legis- 
lature to  establish  a  system  of  inspec- 
tion of  locomotive  boilers.  The  pres- 
sure could  not  be  resisted,  and  a  meas- 
ure was  passed,  but  the  Little  Joker  got 
in  his  work  by  omitting  an  arrange- 
ment for  paying  the  salary  of  the  in- 
spector. Those  who  were  euchred  in 
that  deal  are  beginning  to  find  out  that 
the  omission  of  the  provision  for  pay- 
ing the  salary  was  not  accidental. 


The  Penalty  of  Privacy  in  Railway 
Travel. 

The  current  "tales  of  travelers" 
would  lead  our  people  to  believe  that 
the  cars  which  are  now  used  on  British 
and  Continental  railways  are  long  cor- 
ridor coaches  similar  to  American  cars, 
but  having  the  passage  on  one  side. 
There  are  corridor  cars  used  on  most 
lines  for  through  traffic,  but  the  great 
mass  of  passengers  are  still  carried  in 
compartment  cars  which  admit  of  no 
communication  with  trainmen.  This 
exclusive  method  of  travel  has  given 
ruffians  opportunities  to  rob  and  murder 
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people  in  tlie  trains,  and  there  are  pe- 
riodical agitations  in  favor  of  a  change, 
but  these  soon  pass  oflf  and  the  com- 
partment carriage  maintains  its  place 
and  offers  new  inducements  for  out- 
rages. 

The  latest  exciting  incident  resulting 
from  the  privacy  fad  was  llif  nuirdcrinK 
of  a  young  woman  on  a  Suullivvcstcrn 
Railway  train.  The  assailant  threw  the 
woman  out  of  the  train  in  a  tunnel  and 
no  trace  has  been  found  of  the  murder- 
er.   

A  Genuine  Hero. 

The  heroes  of  the  rail  are  generally 
men  taking  part  in  the  jeopardy  of  train 
moving;  the  office  man  has  rarely  the  op- 
portunity   to   perform     acts     worthy    of 


dents     at     the     Baldwin      Locomotive 
Works  writes : 

"I  take  the  opportunity  to  thank  you 
for  the  attention  of  inserting  in  your 
journal  a  paragraph  about  the  Chilean 
young  men  attending  the  Baldwin  Lo- 
comotive Works,  as  I  am  one  of  them. 
VVc  are  six  only,  and  have  been  sent 
here  by  the  Government  to  obtain  prac- 
tical acquaintance  with  railway  and  lo- 
comotive construction.  The  idea  of  the 
tJovernment  is  to  employ  us  in  the  con- 
.^truction  of  railways  on  our  return, 
which  will  be  a  couple  of  years  more. 
We  have  to  work  here  in  the  shops 
with  overalls  on,  the  same  as  other 
workmen,  and  we  receive  the  same  kind 
of  training  as  young  Americans  do. 
We  are   under  the  care  "f  Sr.  Joaquin 


A  Lehigh  &  Nevv  England  Rebuild. 

Through  the  courtesy  of  .Mr.  II.  C. 
Shields,  master  mechanic  on  the  Lehigh 
&  New  England  Railroad,  at  Pen  Argyl. 
Pa.,  we  are  enabled  to  illustrate  a  good 
example  of  an  engine  rebuilt  on  that 
road.  We  are  able  to  show  this  machine 
in  two  views,  the  proverbial  "before  and 
after  taking"  the  course  of  treatment 
prescribed  by  Mr.  Shields  in  his  shops  at 
Pen  Argyl.  The  engine  originally  was 
a  plain  every  day  consolidation  with  cab 
at  the  back,  ornamental  dome  and  regu- 
lation tender.  Her  weight  when  taken 
into  the  shop  was  about  95,000  lbs,,  but 
when  turned  out.  the  treatment  she  re- 
ceived had  added  over  35.000  lbs. 

The  engine  is  simple,  with  20^^x24  in. 
cylinders  and  50  in.  rlriverv.     .X  stiffening 
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record  in  the  roll  of  imperishable  honor. 
We  have  now  to  tell  about  a  man  who 
(iared  death  in  its  most  hideous  form 
and  sacrificed  his  life  to  his  sense  of  duty. 
This  was  John  Lindsey,  telegraph  op- 
erator at  Lake  Providence,  La.,  who 
died  at  his  post.  When  the  other  rail- 
road men  left,  Lindsey  stuck  to  his  post 
because  the  telegraph  offered  the  only 
means  of  communication  with  the  out- 
side world  by  which  demands  for  physi- 
cians and  medicines  could  be  made. 

He  was  taken  sick  while  at  his  instru- 
ment, but  would  not  desert  until  he 
had  sent  off  the  list  of  deaths  and  new 
cases. 

In  renewing  his  subscription  for 
.Railway  and  Locomotive  Engineering. 
and  saying  a  variety  of  pleasant  things 
about  the  paper,  one  of  the  Chilean  stu- 


Walker   Martinez,    Chilean    Minister   in 
Washington." 


Wlien  people  read  that  the  general 
passenger  agent  of  a  railroad  is  devot- 
ing much  time  to  studying  the  best 
forms  of  gasoline  motors  for  light  pas- 
senger service,  they  incline  to  think 
that  somebody  is  infringing  on  the 
duties  of  the  superintendent  of  motive 
power,  and  they  naturally  suggest  that 
the  real  duties  of  a  general  passenger 
agent  are  too  trifling  for  the  entire  at- 
tention of  one  man. 


A  party  of  German  railroad  engineers 
have  arrived  in  the  United  States  for 
the  purpose  of  studying  American  lines. 
They  will  publish  an  exhaustive  report 
on  their  return,  and  the  State  railway 
department  will  doubtless  adopt  many 
of  the  American  improvements. 


piece,  consisting  of  a  I'4x4  in.  steel  slab 
has  been  placed  on  the  top  frame  rail, 
and  this  stiflfener  takes  all  the  frame 
bolts  as  well  as  those  required  to  prop- 
erly secure  frame  and  stiffening  piece 
together.  The  original  frame  was  3x4 
ins.  The  wheels  and  running  gear  are 
practically  as  they  were  before,  the  lead- 
ing and  trailing  drivers  alone  are  flanged 
r.nd  the  springs  for  the  leader  and  inter- 
mediate drivers  are  overhung.  The 
valve  gear  is  the  usual  indirect  type  and 
actuates  balanced  slide  valves.  The 
valves  are  set  with  1/16  in.  lead,  i  in. 
outside  lap  and  %  in.  inside  lap. 

The  principal  change  has  been  effect- 
ed in  the  boiler  which  has  been  enlarged 
and  raised  up  considerably.  The  original 
boiler  had  a  54  in.  shell  with  deep  fire 
box  measuring  96x35  ins.  and  carried  a 
steam   pressure   of   125    lbs.      The    new 
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boiler  has  a  59  in.  shell  and  wide  fire 
box,  which  latter  is  103  ins.  long  by 
84^  ins.  wide,  giving  a  grate  area  of 
about  60  sq.  ft.  The  fire  box  side  and 
crown  sheets  are  all  in  one  piece  and  the 
mild  ring  corners  are  double  riveted. 
The  water  space  about  the  fire  box  is 
yA  ins.  at  the  sides  and  4  ins.  front  and 
back. 

In  order  to  place  this  enlarged,  wide 
fire  box  boiler  in  position  a  cast  iron 
extension  piece  about  20  ins.  deep  has 
been  placed  between  the  smoke  arch  and 
the  cylinder  saddle,  which  when  secure- 
ly bolted  to  each  makes  a  very  satisfac- 
tory arrangement  and  secures  the  pro- 
longed life  of  the  cylinders.  An  exten- 
sion to  each  of  the  steam  pipes  has  also 
been  made,  and  these  together  with  an 
extension  piece  supplied  to  the  exhaust 
has  provided  for  the  use  of  the  old  steam 
and  exhaust  pipes. 

The  cab  has  been  centrally  placed;  as 
a  matter  of  fact,  it  is  just  in  front  of 
the  dome  and  this  plan  enables  fire  box 
staybolts  to  be  easily  examined  and  re- 
newed without  lifting  the  cab.  The  air 
pump  has  been  placed  on  the  right  side 
behind  the  cab,  in  which  position  it  and 
the  pipes  do  not  in  any  way  obstruct  the 
engineer's  view,  yet  are  within  easy  reach 
if  either  should  require  his  attention. 
For  the  convenience  and  safety  of  the 
enginemen  particular  attention  has  been 
paid  to  the  position  of  steps  and  hand- 
holds, three  steps  having  been  placed 
on  each  side  between  front  cylinder  cov- 
er and  buffer  beam. 

The  capacity  of  the  tender  has  been 
increased  so  that  the  tank  now  holds 
4,500  gallons  and  the  fuel  carried  is  10 
tons.  These  rebuilt  engines  are  being 
used  in  mixed  and  freight  service  and 
are  giving  every  satisfaction. 


General   Electric   Company   Awards   at 
Portland  Exposition. 

Announcement  is  made  that  the  Su- 
perior Jury  at  the  Lewis  &  Clark  Ex- 
position has  approved  the  following 
awards  in  the  Electrical  Department,  re- 
lating to  the  exhibits  of  the  General 
Electric  Company,  which  is  the  largest 
manufacturer  exhibiting  in  that  Depart- 
ment. 

The  highest  award  granted  by  the  Jury 
is  a  gold  medal.  This  company  received 
a  gold  medal  for  the  best  exhibit  in 
the  Electrical  Department  and  gold 
medals  on  each  of  the  following  fea- 
tures of  this  exhibit : 

1.  Curtis   Steam  Turbine. 

2.  Meters  and  Instruments. 

3.  Time  Limit  Relays  and  Oil  Switch- 
es. 

4.  Switch  Boards,  Meter  Controlling 
Panels,  Circuit  Breakers  and  Lightning 
Arresters. 

5.  Direct  and  Alternating  Current 
Meters. 


6.  Direct  and  Alternating  Current 
Generators. 

7.  Static  Transformers. 

8.  Automatic  Voltage  Regulators. 

9.  Magnetite  Arc  Lamp. 

10.  Alternating  and  Direct  Current 
Enclosed  Arc  Lamps. 

11.  Mercury  Arc  Lamps. 

12.  Magnetic  Starting  Device  for  Mer- 
cury Arc  Lamps. 

13.  Mercury  Arc  Rectifier. 

14.  Railway  Motors  and  Controllers. 

15.  Mining  Locomotives. 

16.  Searchlight  and  Method  of  Con- 
trol. 

17.  Progress  and  Development  in  the 
Art. 

For  its  new  Metalized  Carbon  Fila- 
ment Incandescent  Lamps,  the  company 
also  received  a  gold  medal. 

This  Exposition,  in  common  with  all 
the  recent  American  Expositions,  is 
lighted  by  Edison  Incandescent  Lamps, 
furnished  by  the  General  Electric  Com- 
pany. A  very  unique  feature  was  the 
extended  use  of  Meridian  Lamps. 


New  Publications. 
The  Proceedings  of  the  Sixth  Annual 
Convention  of  the  American  Railway 
Engineering  and  Maintenance  of  Way 
Association,  held  in  Chicago  last  spring, 
have  just  been  published  under  the  di- 
rection of  the  Committee  on  Publica- 
tions. The  volume  is  the  sixth  of  its 
kind,  and  extends  to  900  pages,  octavo. 
The  subjects  treated  of  embrace  the  en- 
tire field  of  applied  mechanics  in  rail- 
way engineering,  and  take  the  form  of 
reports  of  committees.  Especially  no- 
ticeable among  others  are  the  reports 
on  Wooden  Bridges  and  Trestles, 
Roadways,  Iron  and  Steel  Structures, 
Signaling  and  Interlocking,  Yards  and 
Terminals,  Water  Service,  Masonry, 
Ballasting,  Signs,  Fences,  Crossings 
and  Cattle  Guards.  These  and  other 
important  subjects  are  treated  with 
marked  ability  and  with  a  minuteness 
of  detail  that  leaves  nothing  to  be  de- 
sired. The  discussions  on  the  various 
papers  are  also  published  and  form  a 
very  interesting  feature  of  the  work. 
The  book  is  illuminated  with  numerous 
illustrations  and  diagrams,  and  forms 
altogether  a  unique  and  valuable  addi- 
tion to  the  railway  literature  of  our 
time.  The  drawings  are  fine,  and  the 
letterpress  is  an  excellent  example  of 
the  printer's  art. 


What's  In  a  Name  ? 
The  craze  for  manufactured  names  of 
towns  has  struck  our  northern  neigh- 
bors and  a  pretty  little  town  on  the 
shores  of  the  Lake  of  the  Woods  has 
given  up  a  time-honored,  though  not 
very  elegant,  name  for  one  containing 
secret  information  for  those  who  can 
read  the  writing,  and  make  known  the 


interpretation  thereof.  On  the  later 
time-tables  of  the  Canadian  Pacific  the 
name  of  Rat  Portage,  Ontario,  is  re- 
placed by  that  of  Keenora,  and  this  is 
the  significance  of  the  change.  Rat 
Portage  was  called  so  after  the  muskrat, 
which  the  early  voyageurs  found  while 
making  a  portage  at  this  point,  and  the 
name  did  duty  until  recently.  There 
are  now  three  little  towns  in  the  vicinity 
and  a  contribution  of  a  few  letters  from 
each  name  have  built  up  the  word  Kee- 
nora. There  is,  of  course,  the  original 
Rat  Portage;  nearby  is  Norman  and  al- 
so Keewatin.  The  first  three  letters 
from  Keewatin,  followed  by  the  first 
two  from  Norman,  and  the  first  two 
from  the  word  rat  make  the  euphonious 
"Indian"  name  Keenora.  Some  of  the 
old  inhabitants  want  to  hold  on  to  the 
rat,  while  the  more  modern  want  the 
new  name.  The  government,  however, 
has  altered  the  name  of  the  post  office 
and  the  railway  uses  the  built  up  name 
on  its  timetables,  and  the  rodent  has 
permanently  disappeared. 


An  agreement  has  been  entered  into 
by  the  Pennsylvania  Railroad  Company 
and  the  Interborough  Railway  Company, 
of  New  York,  so  that  Long  Island  Rail- 
road trains  shall  operate  through  the 
Subways  of  New  York  City.  When  the 
Pennsylvania  Railroad  Company  perfect 
their  plans  for  building  great  docks  on 
the  eastern  point  of  Long  Island,  passen- 
gers for  Europe  will  be  able  to  go  direct 
to  the  docks  from  any  point  where  Sub- 
way trains  stop. 


The  Canadian  Pacific  Railway  Com- 
pany are  providing  dining  accommoda- 
tions for  their  five  or  six  thousand  em- 
ployees at  the  Angus  Shons  near  Mon- 
treal, where  a  square  meal  can  be  had  at 
cost  price.  The  experiment  in  this  di- 
rection at  the  works  of  the  American 
Locomotive  Company,  at  Schenectady, 
was  very  successful. 


The  Syracuse  &  South  Bay  Railroad 
has  just  been  opened.  Several  weeks 
will  elapse  before  the  track  is  properly 
ballasted,  and  in  the  meantime  the  con- 
struction of  the  second  track  is  being 
pushed  as  rapidly  as  possible.  The  track 
extends  from  Syracuse  to  the  Oneida 
Lake  terminus,  and  passes  through  a 
rich  and  beautiful  country. 


The  Central  Railroad  Company  of 
New  Jersey  has  placed  an  order  for  i  000 
steel  gondola  cars  with  the  Cambria 
Steel  Company.  The  cars  will  cost 
$2,000  each. 


The  fact  that  railroad  companies  are 
prosperous  and  pay  their  current  in- 
debtedness promptly  is  good  cause,  some 
people  think,  why  they  should  have  their 
revenues    reduced. 
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Our   Correspondence   School. 

Id  this  department  we  propoie  giving  the  information  that  will  enable  trainmen  to  pan  the  examinatlona  they  are   aubjected  to  before  being  pro- 
moted.    If  any  o(  our  studenta  fail  to  underatand  any  part  of  the  Instructiona,  we  will  gladly  try  to   make  them   plainer  if  they  write   to  ua. 


moted.     II  any  ol  our  atuaenia  laii  to  unaeraiana  any  pari  oi  inc  loBirut-iiuns,  wc  wm  giaui^ 
All  lettera  intended  for  Our  Correapondence  School  ought  to  be  addresaed  to  Department  E. 


Help  Us  to  Help  You. 

We  begin  tbis  month  publishing  a 
series  of  arithmetic  lessons  by  Mr.  Fred 
H.  Colvin,  who  is  an  excellent  instruc- 
tor in  that  line.  If  our  young  readers 
will  make  use  of  the  instruction  given 
in  this  department  and  apply  it  to  the 
numerous  practical  calculations  that 
come  up  in  the  daily  life  of  every  me- 
chanical man,  they  soon  will  be  able  to 
solve  any  problem  presented  to  them. 

We  have  met  with  demand  for  in- 
struction in  connection  with  the  lessons 
we  have  been  publishing.  It  is  becom- 
ing a  regular  thing  nowadays  for  rail- 
road companies  to  have  a  code  of  ques- 
tions prepared  for  the  examination  of 
trainmen.  The  questions  are  copied 
from  the  books  of  Sinclair,  Conger 
Thompson,  Blackall  and  other  authori- 
ties on  rolling  power,  mechanism  and 
practice,  but  put  in  different  words. 
Our  course  has  answered  all  the  ques- 
tions in  every  code  of  the  kind  we  have 
seen.  Now  the  trainmen  of  the  differ- 
ent roads  are  sending  us  the  questions 
with  requests  that  we  answer  them.  We 
must  really  urge  that  these  people  do 
some  mental  labor  for  themselves  and 
study  out  our  answers  so  that  they  may 
be  able  to  answer  for  themselves  the 
questions  put  in  a  slightly  different 
form.  

The  Ambitious  Man's  Catechism. 
Continued 

BY   ANGUS   SINCLAIR. 

20.  What  is  cohesion? 

A.— A  force  that  acts  upon  the  partic- 
les of  substances  and  binds  them  to- 
gether in  a  fixed  relation  to  the  material 
acted  upon.  The  form,  solidity,  hard- 
ness, elasticity,  brittleness,  malleability 
and  ductibility  of  solids  are  the  result 
of  modification  of  cohesive  force.  The 
force  of  cohesion  is  manifested  in  liquids 
by  what  is  called  capillary  attraction. 
This  form  of  attraction  causes  water  to 
cling  to  a  glass  rod  or  tube  and  rise 
above  the  natural  level.  It  also  makes 
oil  climb  up  a  worsted  siphon  and  lubri- 
cate surfaces  above  the  level  of  the  oil 
supply. 

21.  What  is  adhesion? 

A. — It  is  the  action  of  a  force  similar 
to  cohesion  but  is  generally  less  pow- 
erful and  is  the  attraction  exerted  be- 
tween particles  of  two  different  bodies 
when  placed  in  contact  with  one  another. 
Paint  and  similar  substances  stick  to  sur- 
faces through  the  force  of  adhesion. 

The  adhesion  of  driving  wheels  to  tho 


rails  is  the  action  of  a  different  species 
of  force  and  relates  to  friction,  which 
will  be  treated  later. 

22.  Is  there  any  other  species  of  force 
which  tends  to  bring  substances  togeth» 
er? 

A. — Yes;  there  is  the  operation  ol 
chemical  affinity  which  draws  certain 
substances  together  under  favorable 
conditions.  Thus,  at  high  temperatures, 
carbon  has  a  strong  affinity  for  oxygen 
and  combines  with  it  to  form  compounds 
in  the  act  of  combustion.  There  is  also 
magnetism  and  manifestations  of  elec- 
tricity that  tend  to  bring  substances  to- 
gether. 

23.  What  is  hardness? 

A. — Hardness  is  a  property  which  re- 
sists abrasion,  cutting  or  cutting  into 
the  particles  of  its  surface.  The  dia- 
mond is  the  hardest  substance  known. 
The  hardness  of  other  substances  is 
estimated  in  relation  to  the  diamond. 

Hardness  is  entirely  distinct  from 
density  which  depends  upon  the  number 
of  molecules  in  a  given  bulk.  Thus,  lead 
and  copper  are  dense  but  they  are  not 
hard. 

24.  What  is  the  leading  difference  be- 
tween hardness  and  tenacity? 

A. — Hardness  resists  cutting,  tenacity 
resists  any  force  tending  to  pull  the  sub- 
stance apart.  The  high  tenacity  of  iron, 
steel  and  other  metals,  known  in  en- 
gineering as  tensile  strength,  renders 
them  suitable  for  structural  and  engi- 
neering purposes  where  great  strength 
is  required.  Steel  is  the  most  tenacious 
material  known.  John  A.  Roebling.  the 
celebrated  engineer,  stated  that  steel 
wire  had  been  made  that  would  resist 
a  tensile  stress  of  300.000  lbs.  per 
square  inch.  Steel  for  railway  tires  has 
a  tensile  strength  or  tenacity  of  about 
65.000  lbs.  per  square  inch.  The  Amer- 
ic.in  Railway  Master  Mechanics'  Asso- 
ciation stardard  specifications  for  boiler 
steel  call  for  a  tensile  strength  of  from 
55,000  to  65,000  lbs.   per   square   inch. 

25.  What  are  the  peculiarities  known 
as   elasticity? 

A. — It  is  a  force  closely  allied  to  ten- 
acity and  tends  to  make  a  substance 
subjected  to  outward  force  recover  its 
shape  when  the  force  is  withdrawn. 
When  a  rail  or  bridge  receives  a  shock, 
distortion  follows;  but  the  force  of  elas- 
ticity brings  bask  the  member  to  its 
original  form,  unless  the  shock  or  stress 
has  been  beyond  the  limit  of  perfect 
elasticity  in  which  case  the  part  re- 
ceives a  permanent  set. 


In  the  testing  of  engineering  material 
great  attention  is  bestowed  upon  its 
power  of  elasticity  or  capacity  for  re- 
turning to  its  original  size  after  stresses 
have  been  applied. 

India  rubber  provides  the  most  strik- 
ing examples  ol  elastic  material  which 
can  be  easily  compressed  or  stretched 
within  certain  limits  without  damage  to 
the  material. 

26.  What  is  brittleness? 

A. — It  is  a  peculiarity  confined  mostly 
to  hard  substances  that  makes  them 
break  readily  from  a  blow  or  shock. 
Glass  is  the  best  example  of  a  brittle 
substance.  Brittleness  is  generally  de- 
scribed as  being  the  opposite  property 
to  tenacity,  but  some  brittle  substances 
have  a  high  tensile  strength,  being  hard 
to  pull  asunder.  Cast  steel  is  frequently 
brittle  while  possessing  very  high  tensile 
strength. 

27.  Describe  the  property  known  as 
ductility? 

A. — Ductility  is  the  peculiarity  by 
which  certain  substances  can  be  knead- 
ed into  different  shapes.  Putty  is  a  good 
example  of  a  ductile  substance,  but  lead 
and  various  metals  have  the  same  char- 
acteristic to  a  more  limited  extent. 

28.  What  is  malleability? 

A. — Malleability  is  a  form  of  ductility. 
Metals  possessing  this  property  are  eas- 
ily drawn  into  fine  wire  or  hammered 
into  very  thin  plates.  Gold  is  the  most 
malleable  of  metals,  thin  gold  leaf  being 
a  good  example  of  this  peculiarity. 

In  Great  Britain  a  piece  of  iron  that 
can  be  welded  is  called  malleable.  The 
common  name  there  for  wrought  iron 
is  malleable  iron. 

29.  What  is  the  process  known  as 
tempering? 

A. — The  process  of  tempering  is  per- 
formed principally  on  steel.  By  heat- 
ing the  steel  to  a  certain  high  tempera- 
ture and  cooling  it  quickly  the  material 
is  hardened  to  the  degree  required.  The 
cutting  edge  of  tool  steel  is  made  very 
hard  by  this  process  and  ■^teel  for  springs 
is  tempered  to  the  point  which  pro- 
duces the  required  elasticity. 

.All  the  malleable  metals  can  be  hard- 
ened by  hammering  and  certain  kinds  of 
wire  are  made  elastic  by  straining  and 
rolling  under  pressure. 

30.  What  is  the  process  known  as  an- 
nealing? 

A. — It  is  a  softening  process  employed 
to  soften  glass,  porcelain  and  metals  or 
to  take  away  the  unequal  strains  set  up 
in   casting  or  working  the  substances. 
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The  usual  plan  is  to  subject  the  articles 
to  a  high  heat,  then  permit  them  to  cool 
slowly. 

31.  What  is  case  hardening? 

A. — It  is  a  process  by  which  the  sur- 
face of  iron  is  converted  into  steel  while 
the  interior  retains  the  toughness  of 
wrought  iron.  The  usual  method  is  to 
place  the  pieces  to  be  acted  on  into  a 
closed  iron  box  charged  with  vegetable 
or,  in  preference,  animal  charcoal,  and 
subjecting  it  to  a  high  heat  for  hours, 
the  time  depending  on  the  depth  of  steel- 
ing required. 

A  much  more  expeditious  method  of 
case  hardening  small  articles  is  known 
as  potashing.  The  article  is  raised  to  a 
bright  red  heat  then  covered  with  pul- 
verized potassium  ferrocyanide.  After 
that  the  piece  is  again  heated  and  dip- 
ped into  water. 

32.  What  is  torsion? 

A. — Torsion  is  the  force  applied  to 
twist  a  rod  or  other  member  of  a  struc- 
ture. The  force  to  resist  torsion  is  the 
power  which  brings  back  a  rod  or  wire 
to  its  original  shape  after  having  been 
twisted. 

33.  What  is  known  as  resistance  to 
flexure? 

A. — It  is  the  force  with  which  a  solid 
resists  efforts  to  bend  it.  In  heavily 
loaded  structures  or  those  that  have  to 
sustain  sudden  shocks  great  care  has  to 
be  taken  to  give  the  supporting  beams 
high   resistance   to   flexure. 

The  weight  that  will  produce  rupture 
in  a  beam  will  vary  inversely  as  the 
length  of  the  beam.  If  the  beam  is 
doubled  in  breadth  it  will  resist  a  force 
twice  as  great,  if  the  beam  is  doubled  in 
depth  it  will  stand  four  times  the  weight 
previously  sustained  safely. 


Calculations  for  Railway  Men. 

BY    FRKD    H.    COLVIN. 

In  almost  all  calculations,  even  such  a 
simple  one  as  finding  the  area  or  square 
inches  in  the  piston  of  a  locomotive,  or 
the  distance  around  a  tire,  the  use  of 
decimals  is  such  a  convenience  that  it 
may  almost  be  called  a  necessity.  This 
is  a  system  which  has  10  for  a  base, 
and  comes  from  decern,  meaning  ten. 
It  is  not  a  fundamental  principle,  but 
simply  a  system  devised  for  conveni- 
ence in  calculating. 

In  this  system  everything  is  reduced 
to  tenths,  hundredths,  thousandths,  etc., 
and  the  value  is  determined  by  the  posi- 
tion of  the  decimal  point.  Taking  the 
number  .375,  and  we  read  the  first  num- 
ber as  tenths,  the  second  as  hundredths, 
the  next  as  thousandths,  so  that  this  is 
"375  thousandths,"  or  375/1000,  the  posi- 
tion of  the  decimal  point  showing  the 
lalue  of  the  number. 

Moving  the  point  between  the  3  and 
the  7  makes  the  number  3.75,  or  three 
and  seventy-five  hundredths,  while  mov- 
ing it  again  makes  it  37.5.    This  plainly 


shows  how  it  varies  it  by  tens,  and  that 
we  can  multiply  a  number  by  ten  by 
simply  moving  the  decimal  point  to  the 
right,  and  divide  by  ten  by  moving  it 
the  other  way. 

Fractions  are  bothersome  to  handle 
in  calculations,  and  the  best  thing  to  do 
in  most  cases  is  to  change  them  to  deci- 
mals. This  is  done  bj'  dividing  the  nu- 
merator or  top  number  by  the  denomi- 
nator or  bottom  number.  Taking  fg  as 
the  number,  and  dividing  3  by  8,  we 
have  a  good  example  to  work  out.  As  8 
IS  larger  than  3,  we  add  a  few  ciphers  to 
the  3,  putting  a  decimal  point  after  the 
whole  niuiiber,  and  this  gives  us 
8)3.000(375 
24 

60 
s6 

40 
40 

We  forget  all  about  decimal  points  till 
after  we  get  through  dividing.  In  this 
case  it  comes  out  even  after  the  third 
figure,  but  we  rarely  go  over  four 
places  anyhow.  Now  we  count  the 
decimal  places  to  the  right  of  the  deci- 
mal point  in  the  dividend,  and  find 
three  ciphers  after  the  3,  so  we  begin  at 
the  right  of  the  quotient  (or  answer  to 
the  division)  and  count  in  three  places, 
which  puts  the  decimal  point  in  front  of 
the  3  and  makes  the  number  read  .375. 
This  shows  us  that  375  is  the  same  as  }i. 

In  order  to  become  thoroughly  fa- 
miliar with  this,  it  is  advisable  to  take 
several  examples,  such  as  finding  the 
decimal  equivalent  of  1/64,  which  is 
.0156,  or  "one  hundred  and  fifty-six  ten- 
thousandths." 

Do  not  forget  that  this  decimal  sys- 
tem is  simply  a  system  for  conveni- 
ence, and  not  a  basic  principle,  for  we 
have  time  tables  which  show  7.15  to 
mean  15  minutes  past  7,  and  have  noth- 
ing to  do  with   decimals  whatever. 

Suppose  you  see  it  stated  that  a  20x 
26-in.  cylinder  holds  4.73  cu.  ft.  of  steam 
every  stroke,  and  that  a  20x36  would 
hold  6.53  cu.  ft.  You  want  to  know  the 
difference,  so  we  do  some  subtracting, 
in  this  way:  Put  the  figures  down,  be- 
ing sure  to  always  place  the  decimal 
points  under  each  other.    This  gives  us 

6.S3 
4-73 

1.80 

as  the  difference.  You  can  prove  this  at 
any  time  by  adding  the  answer  and  the 
lower  line  of  the  example  together,  the 
same  as  in  simple  subtraction.  The 
only  thing  is  to  put  the  points  in  the 
right  place. 

If  you  want  to  know  what  both  cylin- 
ders together  will  hold,  just  add  them 
together  the  same  as  whole  numbers, 
keeping  the  decimal  points  under  each 
other.     This  gives 

6.53 
4.73 

11.26    cubic    ft.    for   both    cylinders. 
In  multiplying  we  pay  no  attention  to 


the  decimal  point  until  we  come  to 
point  off  the  answ-er;  then  we  count  off 
as  many  decimal  places,  from  the  right, 
as  there  are  decimal  i>laces  in  both  the 
numbers  we  are  multiplying  together. 
This  is  largely  a  matter  of  care  and  of 
common  sense.  If  we  multiply  3.6  by 
6.4,  we  get  as  a  result,  before  pointing 
off,  2304.  As  there  is  one  decimal  place 
in  each,  we  know  there  must  be  two  in 
the  answer;  but,  even  without  this,  let 
us  look  at  the  whole  number.  We 
know  that  6  times  3  are  18,  and  that  6 
times  4  are  24;  so  common  sense  tells 
us  that  the  whole  number  miist  be  less 
tlian  24  and  more  than  18.  This  tells, us 
that  the  answer  must  be  23.04,  and  that 
the  decimal  point  cannot  possibly  be- 
long after  the  2,  as  2.304,  or  after  the  o, 
making  it  230.4,  A  little  thought  along 
these  lines  will  prevent  many  a  mistake, 
as  it  is  the  easiest  thing  in  the  world  to 
put  the  decimal  point  in  the  wrong 
place  if  we  depend  absolutely  on  count- 
ing off,  and  every  figure  it  is  out  of  the 
way  makes  the  answer  either  ten  times 
too  large  or  ten  times  too  small.  Get  to 
thinking  about  what  you  are  doing,  and 
there  will  be  no  trouble  from  this 
source. 

We  are  now  ready  to  take  up  a  few 
real  examples,  which  are  always  more 
interesting  than  imaginary  ones,  and  we 
shall  see  how  the  different  every-day 
problems  are  figured  out.  By  under- 
standing just  what  has  to  be  done  the 
main  difficulties  disappear,  and  you  will 
have  no  trouble  in  understanding  the 
work  we  are  taking  up. 

Suppose  we  want  to  find  how  many 
times  a  76-in.  wheel  revolves  in  running 
a  mile.  It  is  perfectly  clear  that  if  we 
know  how  far  it  is  around  the  wheel, 
and  then  divide  the  length  of  a  mile  by 
this,  we  will  have  the  answer. 

It  was  found  out  years  ago  by  some 
of  the  wise  old  philosophers  that  the 
circumference  (or  outside)  of  a  circle 
was  practically  3  1/7  times  the  diameter 
or  distance  across.  This  is  called  a 
"constant"  because  it  never  changes 
and  is  the  same  no  matter  whether  the 
diameter  is  in  inches,  feet  or  miles;  the 
circumference  is  3  1/7  inches,  feet  or 
miles  around. 

The  number  generally  used  is,  in  deci- 
mals, 3.1416;  although  the  exact  num- 
ber is  carried  out  to  a  dozen  decimal 
places,  3.1416  is  the  one  to  remember 
and  use. 

Multiplying  76  by  3.1416,  we  have 
3.1416 
76 

185606 
219912 


2384816 
and  as  there  are  four  decimal  places  in 
one  of  the  numbers  and  none  in  the 
other,  we  point  off  four  places  from  the 
right,  which  places  it  between  the  first 
8  and  the  4,  and  makes  the  number 
238.4816.    As  the  diameter  was  in  inches. 
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this  is  the  number  of  inches  around  the 
tire,  or  the  number  of  inches  it  would 
cover  if  rolled  around  once. 

There  are  5,280  ft.  in  a  mile,  and  it  is 
either  necessary  to  reduce  this  to  inches 
by  multiplying  by  12  or  to  change  the 
circumference  to  feet  by  dividing  by  12, 
and  as  this  is  easiest,  we  do  it,  and  have 
12)238.4816(1087.14 


118 
108 


88 


As  there  are  four  decimal  places  in 
the  dividend  and  none  in  the  divisor,  we 
point  off  four  from  the  right  and  have 
19.8734  ft.  as  the  circumference  of  the 
driving  wheel  76  ins.  in  diameter.  In 
actual  practice  we  would  drop  the  last 
two  decimals  in  such  a  case  where  ex- 
treme accuracy  was  not  required,  and 
we  then  divide  5280  by  19.87  and  get 
262.10  as  the  number  of  revolutions  per 
mile  for  a  76-in.  driving  wheel.  In  do- 
ing this  it  was  necessary  for  us  to  put 
a  decimal  point  after  the  number  5280 
and  add  four  ciphers,  making  it 
5280.0000.  Then,  as  we  divided  by  19.87, 
a  number  only  having  two  decimal 
places,  we  point  ofT  as  many  in  the  an- 
swer as  the  decimals  in  the  number  we 
are  dividing  exceeds  those  in  the  di- 
visor, which  were  two. 

If  the  engine  runs  a  mile  a  minute, 
then  the  driving  wheels  are  running 
262.1  revolutions  per  minute.  If  run- 
ning 30  miles  per  hour,  or  a  mile  in  two 
minutes,  then  the  revolutions  per  min- 
ute are  one-half  this.  But  what  are  the 
revolutions  per  minute  when  running 
45  miles  an  hour?  Just  divide  262.1  by 
60  and  multiply  the  result  by  45. 

Examples  of  this  kind  can  best  be 
handled  by  proportion,  which  we  shall 
take  up  next. 


GENERAL 


Questions  Answered 


(107)  J.  T..  Akron,  Ohio,  writes: 
Why  is  it  that  some  locomotives  get 
hotter  in  front  ends  than  others?  A. — 
Because  the  smoke  box  door  or  front 
joint  is  not  air  tight,  the  admission  of 
air  causing  combustion  in  the  smoke 
box,  the  fire  being  fed  by  the  small 
pieces  of  unburned  coal  and  cinders. 
Sometimes  the  leak  occurs  in  the  base 
of  the  smoke  stack,  which  should  be 
carefully  fitted  and  cemented.  The 
joints  should  be  examined  and  kept 
tight,  as  they  are  very  difficult  to  repair 
when  bent  or  warped. 


(108)  L.  M.  B.,  Laramie,  VVyo , 
u  rites : 

We  had  a  locomotive  in  the  round- 
l.(jusc  that  started  itself  and  came  near 
running  into  the  pit.  The  throttle  was 
sluit  and  there  was  a  good  deal  of  talk 
about  how  it  could  happen.  How  do 
you  think  it  moved?  A. — There  is  near- 
ly always  more  or  less  leakage  in  the 
throttle  valve,  and  if  the  cylinder  cocks 
are  not  left  open  the  boiler  pressure  will 
eventually  reach  the  cylinders  and  move 
the  pistons.  The  reverse  lever  should 
always  be  left  in  the  center,  in  which 
position  the  valves  will  not  open  suf- 
ficiently to  admit  enough  steam  to  move 
the  engine. 

(109)  J.  M.  L.,  Terre  Haute,  Ind., 
writes : 

Would  be  glad  if  you  can  furnish  me 
llio  name  of  a  road,  or  roads,  that  are 
now  using  the  Duplex  Pressure  Con- 
trol. Would  also  be  glad  to  have  your 
opinion  of  its  use.  We  would  like  to, 
if  practicable,  reduce  the  storage  capac- 
ity from  64,000  cubic  inches  to  45,000 
cubic  inches  in  order  to  relocate  the 
pump,  which  now  obstructs  the  view  of 
the  fireman.  Would  this,  with  the  Du- 
plex Pressure  Control,  serve  as  well? 
A. — Space  will  hardly  permit  our  giving 
you  a  full  list  of  names  of  roads  using 
the  Duple.x  Pressure  Control,  but  you 
may  take  it  for  granted  that  nearly  all 
level  roads,  where  long  trains  are  haul- 
ed, are  using  it;  also  roads  having  steep 
grades,  where  it  is  very  essential  to  be 
able  to  recharge  auxiliaries  quickly  af- 
ter each  release.  We  agree  with  you 
that  it  is  desirable  to  so  place  the  pump 
that  it  shall  not  obstruct  the  view  of 
either  the  engineer  or  the  fireman;  but 
if  it  is  necessary  to  Veduce  the  main 
reservoir  volume  to  accomplish  this  im- 
portant object,  we  should  say  by  all 
means  use  the  Duplex  Pressure  Control. 
While  we  do  not  like  to  see  main  reser- 
voir volume  reduced,  yet  where  it  is  ab- 
solutely necessary  to  do  so,  the  Duplex 
Pressure  Control  will  make  up  largely 
for  the   loss  of  volume. 

(no)  L.  F.,  Melrose,  Minn.,  writes: 
Please  advise  what  effect  on  a  one  car 
train  with  a  new  quick  action  triple  valve, 
an  air  pump  governor  with  defective 
packing  ring,  for  example,  in  testing 
triple  on  coach,  will  have.  I  made  5,  to 
and  15  lbs.  reductions,  and  sometimes 
brakes  set  on  this  coach  and  sometimes 
■did  not.  I  h!fd  a  governor  on  engine 
that  blew  through  packing  ring  very 
bad.  When  this  was  blowing  pump  would 
work  when  I  made  the  reduction,  as  it 
appeared,  on  the  coach.  The  brake  on 
this  coach  would  not  always  set.  I  shut 
off  pump,  and  the  blow  through  the  gov- 
ernor then  stopped.  1  could  then  make 
a  5  or  18  lb.  reduction  and  the  brakes 
would  operate  every  time.  Am  I  right 
that    the    cause    the    brakes    not    setting 


was  nil  account  of  defective  packing  ring 
in  governor?  Will  say  this  governor  and 
pipe  is  attached  in  train  line  with  D-8 
Westinghousc  engineer's  brake  valve, 
.v. — No  effect  whatever.  A  defective 
packing  ring  in  the  pump  governor  pis- 
ton, that  allows  air  to  leak  past  it  free- 
ly, will  cause  the  governor  to  lose  con- 
trol of  the  pump,  and  the  latter  will 
then  pump  air  into  the  main  reservoir, 
after  the  pressure  therein  reaches  the 
maximum  for  which  the  governor  is  set. 
When  the  brake  is  applied  (with  a  D-8 
brake  valve  and  single  governor  pipes. 
as  you  state),  the  speed  of  the  pump  will 
increase,  whether  the  packing  ring  leaks 
o;'  not. 

We  are  of  the  opinion,  assuming  that 
the  rotary  valve  was  tight,  that  the  fail- 
ure of  the  brake  to  apply,  in  some  in- 
stances, after  you  had  made  service  re- 
ductions was  on  account  of  an  over- 
charged brake  pipe.  This  could  easily 
be  the  fact  in  your  case,  since  you  had  a 
short  brake  pipe,  with  the  probability  of 
high  c.vcess  pressure,  as  the  pump  was 
practically  uncontrolled. 

When  you  shut  oflf  the  pump,  the  main 
reservoir  pressure  reduced  so  that  the 
likelihood  of  an  overcharged  brake  pipe 
was  less,  and  with  subsequent  reductions 
jour  brake  applied  each  time. 

(in)  P.  D.  M..  Queensland,  writes: 
Where  does  the  Walschaert  valve 
motion,  as  applied  to  locomotives,  ob- 
tain its  lead?  A. — It  will  be  observed 
that  the  eccentric  crank  is  adjusted  at 
right  angles  to  the  main  crank  pin.  This 
gives  the  valve  half  a  stroke  in  advance 
of  the  piston  stroke;  in  other  words, 
when  the  piston  is  at  the  end  of  the 
stroke  the  valve  will  have  traveled  ex- 
actly half  the  distance  of  its  stroke  in 
the  direction  which  would  be  followed 
by  the  piston.  As  half  the  stroke  would 
not  be  exactly  in  the  right  position  the 
variation  is  made  up  by  the  combination 
lever  and  short  rod  connecting  the  valve 
crosshead  with  the  main  crosshead. 
These  rods  in  conjunction  with  the 
valve  rod,  which  is  attached  to  the  valve 
rod  crosshead  by  adjustable  nuts,  are 
adjusted  so  that  the  valve  is  made  to 
open  at  the  desired  point,  and  which 
opening  it  will  retain  at  any  length  of 
valve  stroke.  See  illustration  and  de- 
scription in  October  issue,  page  439. 

What  is  considered  in  America  the 
best  metal  for  main  axle  boxes  for  en- 
gines.   A. — Cast  iron. 

ACCEI.ERATION    FORHULA. 

(n2)  H.  C.  St.  Paulo.  Brazil, 
writes  : 

On  page  15,  of  Baldwin's  small 
book.  Locomotive  Data,  I  find  the  fol- 
lowing* formula  for  the  value  of  train 
resistance  due  to  acceleration  per  ton 
of  train  weight:  A^o.oi32(V"  —  V), 
where  V  and  V  are  respectively  the 
initial  and  the  accelerated  speed.    Will 
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you  please  explain  what  this  means,  and 
how  the  factor  0.0132  has  been  obtain- 
ed. A. — The  resistance  in  pounds  per  ton 
(2,000  lbs.)  =  0132  (V"—V)  means 
that  if  we  are  running  a  train  with  a 
constant  speed  of  V  miles  per  hour  and 
wish  to  increase  this  speed  in  a  dis- 
tance of  one  mile  so  that  the  train  will 
run  at  V  miles  per  hour,  it  will  take 
0132  (V"  — V)  pounds  per  ton  of  train 
(including  the  locomotive  and  tender) 
to  obtain  this  speed,  and  this  force 
must  be  furnished  by  the  locomotive. 

As  an  example,  suppose  we  have  a 
train  whose  total  weight  (including 
engine  and  tender)  is  600  tons,  and 
which  passes  mile  post  112  at  a  rate 
of  20  miles  per  hour.  Now,  if  we  want 
to  be  running  at  30  miles  an  hour 
when  mile  post  113  is  passed,  the  extra 
force  needed  by  the  locomotive  will  be 
.0132  (V  — V)=.oi32  (30'  — 20'),  that 
is,  we  square  the  speed  desired,  30  X  3° 


\fM 


vature,  or  any  other  causes  except  the 
increase  of  speed. 

This  can  be  found  from  the  diagram 
without  calculation,  thus:  Notice  where 
curve  intersects  the  30  miles  of  ac- 
celerated speed  at  bottom;  we  find  this 
to  be  nearly  12  lbs.  per  ton  on  side 
scale  (our  calculations  gave  11.88).  At 
20  miles  an   hour   it   is  about   5%   lbs., 

12 
and  by  subtracting    s^   lbs. 

6H 
per   ton   needed,   our   calculations   gave 

6.6,  quite  close. 


Oil  Tanks  and  Trap  Door. 

If  you  should  happen  in  at  the  Cana- 
dian Pacific  Railway  stores  department 
offices  at  Moose  Jaw,  Sask.,  you  would 
be  able  to  see  some  good  concrete  oil 
tanks  in  the  basement  of  the  building. 
They  aie  about  3  ft.  high,  4  ft.  wide  and 
12  ft.  long,  and  are  lined  with  zinc  plate. 


'I'ttrtitiiin 
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stair  irai/ 
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BALANCED  TRAP  DOOR  AT  MOOSK  JAW  ROUND  HOUSE. 


=  900,  and  also  the  present  speed,  20  X  20 

900 
=  400,  and  subtract  '^°^    and  then  mul- 

500 

tiply  by  .0132,  thus:       _??'     or  6.6  lbs. 
6.6000 

per  ton  of  train;  and,  as  train   weighs 

6  6 

600  tons,    .    ^°°      or  3.960  lbs.   must   be 

3960.0 
exerted  by  the  pull  of  the  engine  (at 
circumference  of  drivers)  over  and 
above  that  necessary  to  overcome  the 
friction  of  the  train,  in  order  to  ob- 
tain the  desired  speed  at  the  next  mile 
post. 

If  the  train  is  standing,  V  =  l.f.,  and 
we  have  resistance  =  .0132  V",  or  .0132 
X  30',     which     is     30  X  30  =  900,     and 


900      or   11.88  lbs.   per   ton,   so   that 


.0132 


11.8800 

II  88 
600       that  is,  7,128  lbs.,  pull  will  be 
7128.00,  , 

needed  to  start  a  train  from  rest  and 
attain  a  speed  of  30  miles  an  hour  in  a 
distance  of  one  mile,  when  the  total 
weight  is  600  tons,  and  this  is  in  addi- 
tion to  the  speed  resistance,  grade,  cur- 


Tliey   vary    in   width   according   to   the 
cliaracter    and    quantity    of    oil-  to    be 
stored.      The    walls    of    the    tanks    are 
about  8  or  10  ins.  thick.     A  float  indi- 
cator shows  the  height  of  oil  in  each 
tank.     Oil  is  drawn  upstairs  by  means 
of  an  ordinary  pump  and  the  drip  flows 
back  to  the  tank  in  the  usual  way.   The 
line  of  pumps  are  placed  close  together 
above   and   so    economize   space,   while 
the  tanks  below  occupy  a  much  greater 
area.     Oil  barrels  are  rolled  in  on  top 
of  the  tanks  and  are  easily  emptied  and 
rolled    out    again    without    interfering 
with  anything.    The  tanks  are  conveni- 
ent of  access,  although  t>ut  of  the  way 
as  far  as  the  stores  department  is  con- 
cerned.   They  are  fireproof  in  construc- 
tion and  being  in  the  basement  are  nat- 
urally protected  from  the  danger  of  fire. 
There  is  a  rather  good  balanced  trap- 
door at  the  entrance  to  the  basement 
stairway.    The  door  is  in  the  floor  near 
a  partition  as  shown  in  our  illustration 
and   its   edges   lie   upon   the   two   joists 
which  form  the  boundaries  of  the  stair- 


way.    To  the  upper  side  of   the  trap- 
door is  bolted  a  flat  iron  bar  having  3 
slight  ofif-set  in  it.     The  flat  iron  bar 
passes   under  the  partition  through  an 
opening  cut  for  the  purpose  and  at  the 
end  of  the  bar  is  hung  a  weight  which 
about  balances   the   door.     The  weight 
is  so  proportioned  that  when  the  door 
is    shut    down,   it   stays    down,   though 
very  little  effort  is  required  to  raise  it 
up.     When  the  door  is  up,  the  weight 
is  in  its  lowest  position  and  keeps  the 
door    up    against    the    partition    wall. 
There  is  a  certain  amount  of  spring  to 
the  flat  iron  bar  which  prevents  shock 
when    the    door    is    raised    or    lowered, 
and  the  door  always  stays  where  it  is 
put,  either  up  or  down.    A  modification 
of  this  arrangement  could  be  made  by 
having   the    weight    with    a    slot    in    it 
through     which     the     flat      bar      could 
pass    and   be    secured   at    any    distance 
from  the   hinge   by  a  set  screw.     The 
plan  shown  here,  where  the  distance  is 
fixed,  necessitates  the  adjustment  of  the 
avoirdupois  of  the  counterweight  itself, 
but  it  is   handy  and  serviceable  either 
way. 

Blowing  Up  a  Wreck. 

The  wreck  of  the  British  steamer 
Chatham,  with  her  cargo  of  90  tons  of 
dynamite  and  blasting  gelatin,  that  lay 
blocking  the  passage  of  the  Suez  Canal, 
was  blown  up  last  month  by  mines 
around  and  inside  the  hull.  These  were 
fired  by  an  electric  current  at  a  distance 
of  five  miles.  The  explosion  was  tre- 
mendous. A  huge  column  of  water, 
sand  and  ship's  wreckage  was  thrown 
half  a  mile  into  the  air,  and  about  600  ft 
of  the  east  bank  of  the  canal  was  de- 
stroyed. The  adjoining  railway  was  un- 
touched.        _^ 

A  peculiarity  of  American  railroads 
is  the  readiness  with  which  the  more 
enterprising  companies  are  to  scrap 
freight  cars  that  appear  to  be  still  in 
serviceable  condition.  We  have  learned 
that  in  following  this  policy,  the  Penn- 
sylvania Railroad  Company  are  about 
to  scrap  12,000  freight  cars.  These 
will  be  replaced  by  cars  made  ol 
pressed  steel  and  of  the  most  ad- 
vanced types  in  perfection  of  equip- 
ment. No  doubt  this  great  rail- 
road which  has  been  in  many  ways  the 
most  progressive  in  the  world,  would 
not  have  ventured  on  such  wholesale 
renovation  had  not  the  promise  of  pres- 
ent and  future  transportation  interests 
been  so  stimulating.  It  is  most  encour- 
aging that  prescience  and  sagacity  in 
such  high  quarters  point  to  a  cloudless 
business  horizon.  Nor  have  there  been 
lacking  eloquent  indications  on  the  part 
of  our  other  big  railroads  of  a  similar 
lavish,  yet  really  economical  policy  to- 
ward perfecting  equipment,  both  of 
fixed  plant  and  rolling  stock. 
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Air  Brake  Department. 


A   New  Editor. 

Commencing  with  lliis  issue  of  Rail- 
way AND  Locomotive  Engineering,  Mr. 
J.  P.  Kelly  u'ill  have  charge  of  the  Air 
Brake  Department,  succeeding  Mr.  F. 
M.  Nellis,  vi^ho  has  so  long  and  success- 
fully conducted  this  department.  Mr. 
Kelly  began  his  career  as  a  news  boy 
and  water  boy  on  the  passenger  trains 
of  the  Housatonic  Railroad,  now  the 
Berkshire    division    of    the    New    York. 


CONDUCTED     BY    J.     P.     KEI-I,Y. 

Group  of  Westinghouse  Air  Brake 
Exoerts. 

I  Whitney,  Frank  H.;  2.  Hutchins,  S. 
I).;  3.  Kolseth,  Henry  S.;  4.  Farmer, 
[■'red.;  5.  Olmstead,  C.  J.;  6.  Clark,  Hor- 
ace S.;  7.  Reese,  F.  T.;  8.  Miller,  John 
F. ;  9.  Brown,  A.  B.;  10.  Godard,  Luis; 
II.  Ransom,  W.  G.;  12.  Domville,  Mr.; 
13.  Purtill,  L.  F.;  14.  Newburn,  T.  W. ; 
15.  Townsend,  C.  W.;  16.  Dawson,  E. 
IL;  I-.  TuriuT,  W.  v.:  18.  Craig,  E.  A.; 


voir  with  which  the  locomotive  is  equip- 
P'.d,  should  bear  a  certain  fixed  relation 
lo  the  number  of  cars  which  the  locomo- 
tive can  haul.  It  is  clear  that  this  should 
be  so,  since  the  proportion  of  brake  pipe 
and  auxiliary  volume  varies  directly  as 
the  length  of  the  train,  and  because  it  is 
desirable  that  the  brake  pipe  and  the  aux- 
iliaries be  charged  to  the  standard  pres- 
sure a?  quickly  as  possible  after  each 
brake  release. 


GROUP     OF     WESTINGHOrSE     AIR     BRAKE     EXPERTS. 


New  Haven  &  Hartford.  Then  he  be- 
came a  fireman  on  the  same  road,  after- 
ward being  promoted  to  the  position  of 
engineer.  Mr.  Kelly  is  a  natural  stu- 
dent, with  predilections  mechanical. 
From  the  first  day  he  was  connected 
with  the  locomotive  he  was  earnestly 
making  himself  master  of  all  train 
mechanism.  For  about  a  year  he  was 
air  brake  instructor  and  road  fore- 
man of  engines  of  the  Chicago  &  Al- 
ton Railroad.  With  an  experience  of  15 
years  as  fireman  and  engineer,  he  went 
to  the  New  York  Air  Brake  Company 
as  expert  and  remained  with  that  com- 
pany till  a  couple  of  months  ago.  Ac- 
cording to  our  judgment,  Mr.  Kelly 
will  make  a  worthy  successor  to  Mr. 
Nellis. 


19.  Humphrey,  A.  L. ;  20.  Ellicott,  Jos- 
eph R. ;  21.  Tregelles,  Henry;  22.  Clark. 
W.  G.;  23.  Burgess.  Robert;  24.  Cass.  C. 
P.;  25.  Badders.  James;  26.  Adreon,  E. 
L. ;  27.  Bartholomew,  W  S.;  28.  John- 
son, A.;  29.  Blackall,  R.  H.;  30.  Crocker, 
H.  A.;  31.  Siegrist,  James  S.;  32.  Adre- 
on, R.  E.;  33.  Cameron.  A.;  34.  Johnson, 
F.  B.;  35.  Hedendahl,  T.  A.;  36.  Brown, 
I.  H.;  z-j.  Parke,  F.  H.;  38.  Farmer,  C. 
C. ;  39.  Donovan,  P.;  40.  Guilfoyle,  F. 
G.;  41.  Ames,  J.  F.;  42.  Sprague,  Willis; 
43.  Down.  S.  G. ;  44.  Kidder.  S.  J.;  45. 
Burton,  T.  L.;  46.  Martin,  G.  H.;  47. 
Nellis,  F.  M.;  48.  Newell.  E.  W.;  49- 
Williams,  R.  W.;  50.  Baker,  George. 


Main   Reservoir   Capacity. 

It  is  generally  understood  by  air  brake 
men  that  the  capacity  of  the  main  reser- 


If  none  but  service  applications  were 
made,  using  brake  pipe  pressure  reduc- 
tions no  heavier  than  is  required  to 
equalize  the  auxiliary  and  the  brake  cyl- 
inder, the  required  capacity  of  the  main 
reservoir  might,  in  many  cases,  be  con- 
siderably less  than  what  is  usually  pro- 
\ided  on  many  of  the  modern  hea\-y  lo- 
comotives, and  results  in  practice  be 
quite  satisfactory.  But  it  occasionally 
happens  that  a  hose  bursts,  the  train 
parts,  or  an  emergency  application  is  re- 
quired under  which  conditions  the  brake 
pipe  is  entirely  depleted.  It  is  under 
these  circumstances  that  the  large  ca- 
pacity reservoir  performs  a  most  im- 
portant service,  as.  after  the  bursted  hose 
has  been  replaced,  the  train  recoupled, 
or  the  emergency  has  passed,  which- 
ever it  may  be,  the  brake  pipe  may  be 
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almost  instantly  recharged  to  a  pressure  the  same  pressure  in  the  line  and  on  the 

sufficiently   high    to   release    all     brakes  left  side  of  the  diaphragm, 

promptly,  and  thus  allow  the  train  to  pro-  The  pressure   in  chamber  B  will   pass 

ceed  quickly.     Time  being  the  most  im-  through  pin-hole  h  in  the  piston  to  cham- 

portant  element  in  successful  railroading,  ber  C,  thence  through  port  g  to  the  small 


right  engaging  and  unseating  escape 
valve  20,  thus  permitting  the  accumulated 
pressure  in  port  g  and  chamber  C  to 
escape.  This  escape  of  pressure  empties 
chamber  C,  and  the  pressure  in  chamber 
B,  on  the  opposite  side  of  the  piston,  will 
force  the  piston  and  slide  valve  to  the 
extreme  right,  cutting  ofif  communication 
between  the  main  reservoir  and  port  e, 
which  supplies  the  line  and  the  dia- 
phragm  chamber. 

Fig.  2  shows  the  operative  parts  in  the 
closed  or  inoperative  positions.  When, 
through  leakage  or  use  of  pressure  in  the 
line,  the  pressure  is  reduced  in  ports  e 
and  f  lower  than  the  resistance  of  the 
regulating  spring  i6,  piston  15  will  move 
to  the  left,  allowing  escape  valve  20  to 
seat,  and  the  feed  of  pressure  from 
chamber  B.  through  pinhole  h  into  cham- 
ber C  until  the  pressure  of  both  side  of 
the  piston  become  equalized,  when  spring 
9  will  force  the  piston  and  slide  valve  to 
the  left,  again  opening  up  the  main,  res- 
ervoir supply  into  the  line. 


^ 


rr. 
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FIG.   I.     NEW    WESTINGHOUSE    FEED  VALVE.     OPEN    POSITION. 


the  capacity  of  the  main  reservoir,  as 
a  factor  in  economizing  in  the  use  of 
it   becomes  of  great  importance. 

Aside  from  the  consideration  of  time 
saving,  main  reservoir  capacity  as  a 
safety  factor  in  the  expeditious  and  sat- 
isfactory handling  of  heavy  trains  down 
long  steep  grades  is  of  the  utmost  im- 
portance. 

The  above  considerations  with  respect 
to 'the  main  reservoir  capaciay  should 
not  be  lost  sight  of  when  the  air  brake 
equipment  15  specified  for  the  locomo- 
tive. 


Frozen   Brake   Pipes. 

We  are  now  approaching  a  season  of 
the  >ear  when  the  danger  from  frozen 
brake  pipes  must  be  guarded  against, 
and  to  do  this  intelligently,  the  design 
anc  the  number  of  main  reservoirs,  to- 
gether with  the  method  of  piping  them, 


The  New  Westinghouse  Feed  Valve. 

The  accompanying  illustrations  of  this 
device  given  herewith  will  explain  the  op- 
eration of  this  accurate  and  thoroughly 
reliable  piece  of  mechanism,  which  is  so 
generally  coming  into  use  on  steam  rail- 
roads, where  a  reliable  feed  valve  is  re- 
quired, as  well  as  in  electric  traction  serv- 
ice. These  two  cuts  are  purely  diagram- 
atical,  and  are  employed  merely  to  give 
an  understanding  of  the  workings  of  the 
inner  parts  of  the  valve,  attachment 
brackets  and  other  parts  being  inten- 
tionally  omitted. 

Main  reservoir  pressure  enters  at  port 
a,  passmg  through  port  d  in  the  slide 
valve  to  port  e,  branching  off  into  port 
f,  where  it  finally  reaches  the  left  side 
of  the  diaphragm  of  the  adjusting  at- 
tachment. Passing  fiom  port  e.  the  pres- 
sure enters  the  train   pipe,  thus  giving 


"»  i  '•" i-y. 


FIG.   2.     NEW  WESTINGHOUSE   FEED    VALVE.      CLOSED    POSITION. 


escape  valve  20,  which  is  held  to  its  seat 
by  the  light  spring  21. 

When  pressure  in  the  line  and  on  the 
pressure  side  of  the  diaphragm  are  suffi- 
ciently great  to  overcome  the  tension  of 
spring  16,  piston  15  will  be  forced  to  the 


must  be  given  careful  attention.  For- 
tunately, however,  we  have  the  results 
of  the  investigations  of  a  committee,  ap- 
pointed by  the  Air  Brake  Association, 
to  determine  the  causes  of  the  presence 
of   moisture    in   the    brake    pipes,    and 
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hence  the  consequent  freezing  in  extreme 
cold  weather,  or  during  the  more  mod- 
erate weather  immediately  following  a 
cold  snap,  and  we  are  enabled  by  follow- 
ing the  recommendation  of  this  com- 
mittee to  rid  the  brake  pipe  of  the  ob- 
jectionable elements. 

It  should  be  borne  in  mind  that  at 
all  seasons  of  the  year,  and  under  all 
conditions  of  temperatures  and  pressure, 
the  atmosphere  contains  some  moisture 
hela  in  suspension;  so  that  an  air  pump 
li  always  drawing  this  moisture  into  the 
air  brake  system  along  with  the  air  that 
it  is  compressing. 

The  capacity  of  air  for  holding  mois- 
tuie  in  suspension  depends  upon  its 
temperature  and  pressure.  If  we  increase 
the  temperature  of  air,  the  pressure  re- 
maining constant,  its  capacity  for  hold- 
ing moisture  will  be  increased,  or  it  air 
is  compressed  to  a  higher  pressure,  its 
ttm^eratuTe  remarning  constant,  Ils  ca- 
pacity for  holding  moisture  will  be  de- 
crtKscd. 

The  committee  above  referred  to,  de- 
termined that  if  the  air  in  the  main  res- 
ervoir could  be  cooled  down  to  the  same 
temperature  as  that  of  the  surrounding 
atmosphere  before  it  was  allowed  to  p.iss 
back  into  the  brake  pipe,  it  would  not 
deposit,  or  give  up,  any  moisture;  hence, 
the  brake  pipes  would  receive  "dry"  air 
only. 

To  effect  tlie  cooling  of  air  to  the  de- 
sired temperatures,  they  found,  first,  that 
a  discharge  pipe  varying  in  length  be- 
tween fifteen  and  twenty-five  feet,  was 
necessary  between  the  air  cylinder  of  the 
pump  and  the  first  main  reservoir;  sec- 
ond, that  the  form  of  the  main  reser- 
voir should  preferably  be  long  and  slim, 
since  reservoirs  of  this  design  possess 
better  heat  radiating  qualities  than  those 
of  the  short  and  thick  variety;  third,  that 
the  use  of  two  main  reservoirs,  connect- 
ed by  an  equalizing  pipe,  was  preferable 
to  the  use  of  one,  as  the  first  reservoir 
could  be  used  to  catch  the  greater  por- 
tion of  the  dirt,  oil  and  precipitated  mois- 
ture, and  the  second  to  furnish  the  air 
cool,  and  "dry"  to  the  brake  valve  and 
brake  pipe. 

They  further  recommended  that,  if  pos- 
sible, the  discharge  pipe  have  an  in- 
cline downward  from  the  pump  to  the 
main  reservoir,  so  that  in  extreme  cold 
weather  any  moisture  that  might  be  de- 
posited in  this  pipe  could  flow  by  gravity 
to  the  main  reservoir;  that  the  equaliz- 
ing pipe  be  without  pockets  and  depres- 
sions for  the  collection  of  moisture.  On 
many  engines  nowadays  this  equalizing 
pipe  passes  from  one  main  reservoir, 
on  one  side  of  the  engine,  over  the  top 
of  the  boiler  to  the  other  main  reservoir 
on  the  other  side.  Another  important 
matter  in  connection  with  the  piping, 
touched  upon  in  the  report,  was  the  im- 
portance of  having  all  connections  made 


about  midway  in  the  ends  of  the  reser- 
voirs, those  carrying  air  into  the  reser- 
voir being  made  at  one  end;  those  tak- 
ing air  out  of  the  reservoir  at  the  other. 

These  recommendations  represent  the 
ideal  conditions,  which  should  be  ap- 
proached as  closely  as  possible  in  prac- 
tice, for  the  prevention  of  the  deposit 
of  moisture  in  the  brake  pipe. 

But  however  good  the  piping  and  oth- 
er conditions  surrounding  the  main  res- 
ervoirs,  they    should,    nevertheless,    be 


escaping  air  as  a  small  volume.  With  a 
small  volume  of  air,  valve  4  will  rise, 
blow  pfT  pressure  gradually,  then  reseat. 
In  a  heavy  venting  of  escaping  pressure, 
the  valve  4  will  rise  higher,  and  a  contin- 
uous escaping  of  larger  volume  will  be 
had. 

The  maximum  escaping  volume  of 
pressure  which  will  pass  through  the 
large  port  a,  will  easily  pass  through  the 
6  smaller  ports  b  and  d.  The  valve  is 
positive  in  its  action,  as  will  be  seen. 


Jty.  ^  Laco.  Bag, 
NEW    SAFETY    VALVE. 

frequently  drained,  especially  during  the 
late  fall  and  the  whole  of  the  winter 
months  of   all   accumulated   moisture. 


Improved  Safety  Valve. 

The  illustration  shows  the  improved 
Westinghouse  H-inch  safety  valve, 
which,  as  will  be  seen,  is  considerably 
different  from  the  older  type. 

The  escape  valve,  4,  is  held  to  its  seat 
by  stem  5  and  spring  6.  The  adjusting 
nut,  7,  determines  the  pressure  held  by 
the  valve. 

It  should  be  observed  that  when  the 
escape  valve  4  is  slightly  off  its  seat  the 
discharge  of  air  will  pass  upward 
through  the  restricted  passageway  be- 
tween seat  of  the  valve  and  the  wall  of 
the  casing,  into  chamber  a,  through  re- 
stricted port  b  into  chamber  c,  thence 
escaping  through  ports  d  to  the  atmo- 
sphere. 

There  are  6  of  these  restricted  passage- 
ways b,  and  a  like  number  of  escape 
ports  d.  Should  the  valve  be  required 
to  blow  off  a  large  volume  of  pressure, 
valve  4  will  lift  higher  off  its  seat,  re- 
moving the  restricted  passageway,  and 
free  vent  of  the  escaping  pressure  will 
be  given  through  ports  a.  b  and  cavity  c 
and  ports  d  to  the  atmosphere. 

Thus  it  will  be  seen  that  the  valve  can 
handle   equally   well   a   large   volume   of 


Cleaning  and  Testing  Triple  Valves. 
Editor: 

I  have  charge  of  the  triple  valve  repair 
room  at  the  Louisville  &  Nashville  R.  R. 
shops  here.  We  test  every  triple  after 
it  has  been  cleaned  through  a  1/32  in. 
hole,  which  is  drilled  through  the  cut- 
out cock  under  the  brake  valve.  We 
use  boys  to  clean  triples. 

I  have  one  8  in.  Westinghouse  pump 
with  the  air  end  bushed  down  to  S  ins. 
The  pump  furnishes  plenty  of  air  for 
our  test  rack;  with  50  to  75  lbs.  of  steam 
the  air  goes  up  to  85  and  100  lbs.  I 
have  two  main  drums,  one  at  the  pump 
and  the  other  in  the  triple  room;  I  want 
to  send  you  a  sketch  of  our  rack  as  soon 
as  I  can  get  it  up  for  you.  We  work 
the  triple  upside  down  while  cleaning  it, 
so  by  this  we  place  the  feed  groove  so 
it  can  be  seen.  We  have  holding  racks 
or  clamps  to  hold  the  triple  in  this  po- 
sition while  it  is  being  cleaned.  While 
the  triple  is  receiving  its  cleaning,  we 
have  some  men  in  the  shop  yard  clean- 
ing cylinders,  and  after  the  triple  is  re- 
placed, the  car  is  tested  in  the  yard  by 
the  yard  test  men,  who  look  after  piston 
travel  and  train  pipe  leaks,  etc.  You 
see,  we  have  a  double  check  on  the 
triples,  as  they  are  tested  in  the  room 
and  after  they  are  placed  on  the  car. 
We  make  an  average  of  750  to  900  a 
month. 

W.  W.  Hayden. 

Birmingham,  Ala. 


Improved  Double   Check  Valve. 

The  accompanying  illustration  shows 
the  double  check  valve  manufactured  by 
The  Westinghouse  Air  Brake  Co. 

The  illustration  is  purely  diagramatic. 
intended  only  to  convey  an  understand- 
ing of  the  operation  of  the  parts,  and 
therefore  does  not  show  the  bracket  con- 
nections by  which  the  valve  can  be  fas- 
tened and  supported. 

There  are  three  pipe  connections  to 
the  valve,  viz.:  from  straight  air  brake 
valve,  from  the  triple  valve,  and  to  brake 
cylinders,  as  designated. 

The  usual  spool  valve.  16,  operates  in 
its  cylinder,  from  which  are  ports  c  and  i 
to  the  brake  cylinder. 

In  addition  to  the  spool  valve,  will  be 
seen   the   automatic    air   piston.    12,   and 
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straight  air  piston,  13,  operating  in  the 
lower  part  of  the  valve  casing. 

In  the  automatic  application  of  the 
brakes,  the  air  from  the  triple  valve 
passes  through  chamber  X,  port  a,  and 
chamber  b,  forcing  the  spool  valve  16  to 
the  left,  thus  opening  a  passageway  to 
the  brake  cylinder  through  ports  c,  in 
the  usual  well  known  manner. 

At  the  same  time,  the  air  passes  to 
chamber  m,  forcing  valve  12  to  the  left, 
and  leather  seat  12/}  against  its  seat  12B, 
thus  closing  the  outlet  through  ports  f, 
g  and  h  to  the  atmosphere. 

In  releasing  the  brake,  the  pressure  in 
the   brake  cylinder   will   return   through 


To  release  pressure  from  the  brake 
cylinder  it  passes  through  chamber  k, 
ports  d,  chamber  e,  port  /  and  chaml)er 
y  to  the  straight  air  brake  valve.  When 
valve  13  is  seated  and  valve  12  unseated, 
any  leakage  of  pressure  coming  from 
the  triple  valve  is  permitted  to  escape 
through  ports  /,  g  and  /(  to  the  atmo- 
sphere. 

If  the  straight  air  brake  is  applied,  it 
will  be  impossible  to  put  auxiliary  reser- 
voir pressure  in  on  top  of  it,  except  in 
emergency  application,  as  a  service  ap- 
plication will  pass  out  through  ports  f, 
g  and  h. 

As  will  be  noted,  the  straight  air  valve 


carry  about  700.000  tons  of  freight.  On 
a  single  trip  of  200  miles,  at  the  lowest 
rate  of  compensation,  such  a  train 
would  earn  over  $350,000. 


i:!r.  i-'js         '  ISA 

NEW    WESTINGHOUSE    DOUBLE    SEATED    CHECK    VALVE. 


ports  k,  c,  chamber  b,  and  port  o  to  the 
triple  valve,  where  it  is  discharged  in 
the  usual  manner. 

In  a  straight  air  application  of  the 
brake,  air  enters  at  chamber  Y.  passes 
downward  through  port  J,  chamber  e, 
forcing  the  spool  valve  to  the  right  and 
leather  seat  16A  against  metal  seat  16B, 
thus  closing  connection  from  the  triple 
valve  to  the  brake  cylinder,  and  opening 
connection  for  the  straight  air  through 
ports  d  and  chamber  k  in  the  usual  well 
known  manner. 

At  the  same  time  the  straight  air  pres- 
sure extends  to  the  left  side  of  valve  13 
in  chamber  n,  forcing  the  valve  to  the 
right,  its  leather  seat  13^  against  the 
metal  seat  I35,  and  forcing  valve  12  to 
the  right,  breaking  the  joint  between 
leather  seat  12A  and  metal  seat  12S. 


13  is  larger  in  diameter  than  the  auto- 
matic valve  12.  This  is  because  the 
maximum  brake  cylinder  pressure  in 
straight  air  application,  due  to  the  ad- 
justment of  the  feed  valve,  will  give  53 
pounds  maximum  brake  cylinder  pres- 
sure. The  smaller  diam.eter  of  the  valve 
12  will  require  nearly  60  pounds  to  seat 
it  against  the  opposing  pressure  of  valve 
13- 


Large  Order. 

The  Pennsylvania  Railroad  has  given 
an  order  for  17,000  freight  cars.  This 
seems  a  simple  statement,  but  it  is  in- 
teresting when  analyzed.  These  cars 
would  make  a  train  nearly  150  miles 
long,  and  if  strung  along  the  track 
would  about  reach  from  Philadelphia 
to  Mififlintown.    All  together,  they  could 


Preferred  L.  E.  to  Cigars. 

As  Christmas  approaches  many  peo- 
ple are  puzzled  to  know  what  will  be  an 
acceptable  Christmas  present.  An  en- 
gineer on  one  of  our  leading  lines  says 
in  a  letter  ordering  some  books:  "Last 
Christmas  morning  I  found  on  my 
breakfast  plate  the  receipt  for  a  year's 
subscription  to  Locomotive  Engineer- 
ing, which  my  wife  had  put  there.  1 
thought  it  was  a  silly  Christmas  pres- 
ent, and  was  disgusted  that  it  was  not  a 
box  of  cigars.  I  am  feeling  different 
now,  and  welcome  something  better 
than  a  smoke  about  the  second  week  of 
every  month.  Say,  why  can't  you 
hurry  up  your  blamed  paper?" 


Freight  Cars  Ordered  by  Pennsylvania 

Railroad   Company,   October,    1905. 

Lines  East.  Lines  West.  Total 
Pressed  Steel  Car  Co  : 
Class  GLa. .  all  steel 
self-clearing     hop- 
per  gondola 2,500 

Class  Gsd.,   all  steel 
gondola   with   drop 

bottom    5,500 

Class  XL.,  box  car..  4,000 
(1,000  to  be  built  .it 
Works    of    West- 
ern  Steel    Car   & 
Foundry  Co.) 

Total    9,500  2,500  12,00* 

American  Car  &  Foun- 
dry Co. : 

Class  GLa 2,500 

Class  XL 600 

Total    J.IOI 

Standard      Steel      Car 
Co.: 
Class    Gsd 2,000  2,000 

Cambria  Steel  Co. : 
Class   Gsd 2,600  2,60« 

Middletown  Car  Wks.; 
Class  XL 400  40« 

Grand    total. ..  .15,000  6,000  20,00« 

Totals  by  classes: 

Gsd 10,000 

GLa 5,000 

XL   B,00O 

20,000 

These  cars  are  all  of  100.000  pounds  marked 
capacity — the  box  cars  having  steel  under- 
frames,  and  American  Railway  Association 
standard  inside  dimensions. 

Deliveries  begin  In  March,  1906. 


Seventy-five  coaches,  seventy  feet  in 
length,  equipped  with  reclining  chairs, 
upholstered  in  green,  are  being  added 
to  the  Harriman  lines  west  of  Ogden. 
136  locomotives  and  5,200  freight  cars 
of  various  kinds  are  in  course  of  con- 
struction and  will  be  ready  early  next 
year. 


The  Panama  Canal  Commission  has 
placed  an  order  for  120  locomotives 
from  the  American  Locomotive  Com- 
pany. One  hundred  of  them  will  be 
used  for  yard  purposes  and  the  rest  for 
heavy  service.  Work  is  already  begun 
on  the  order  in  the  Allegheny  shops. 
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Baldwin    Balanced    Compound   for   the 
C.  R.  I.  &  P. 

Our  illustration  shows  the  general  ap- 
pearance of  the  first  balanced  com- 
pound 4-4-2  engine  built  by  the  Baldwin 
Locomotive  Works  for  the  Chicago, 
Rock  Island  &  Pacfic  Railway.  The  fact 
that  it  is  a  balanced  engine  is  apparent 
from  the  arrangement  of  the  counter- 
weights on  the  driving  wheels.  The  cyl- 
inders are  15  and  25  ins.  by  26  in.  stroke. 
the  driving  wheels  are  yj,  ins.  in  diam- 
eter. 

The  cylinder  and  valve  arrangement 
is  compact,  being  all  placed  under  the 
smoke  arch  in  the  usual  way.  The  high 
pressure  pistons  drive  on  the  leading 
axle,  which  is  cranked  and  the  low  pres- 
sure cylinders  are  outside  with  valve 
chamber  above  and  lietween  both.     The 


is  220  lbs.  The  fire  box  is  1079/16 
ins.  long  and  67J4  i"S.  wide,  with  depth 
varying  from  y%Vi  ins.  at  the  front  to  66 
ins.  at  the  back,  and  giving  a  grate  area 
of  a  little  over  50  sq.  ft.  A  4V2  in.  wa- 
ter space  surrounds  the  box  on  all  sides. 
The  tubes  are  273  in  number,  each  18  ft. 
10  ins.  long  which  gives  a  heating  sur- 
face of  3,015  sq.  ft.  The  fire  box  heat- 
ing surface  is  194  sq.  ft.,  making  in  all 
3,209  sq.   ft. 

The  tender  is  the  ordinary  U-shaped 
style  with  water  capacity  of  7,000  U.  S. 
gallons  and  a  fuel  load  of  12  tons.  The 
tender  frame  is  of  steel  channels  and  the 
whole  is  carried  upon  two  arch  bar 
trucks  having  steel  tired  wheels  the  same 
diameter  as  the  engine  truck  wheels,  viz., 
ZiVz  ins.  Some  of  the  leading  dimen- 
sions of  this  interesting  engine  are  as 
follows : 


Talking  on  the  subject  of  this  truck, 
Mr.  Converse  is  reported  to  have  said: 

"So  far  the  work  has  progressed  most 
satisfactorily.  Its  scope  of  usefulness 
will  depend  more  or  less  upon  the  suc- 
cessful results  we  hope  to  attain.  The 
successful  use  of  gasoline  in  automo- 
biles first  suggested  to  us  the  idea  of 
the  propulsion  of  passenger  cars  on  rail- 
roads by  the  same  means.  The  truck 
will  be  so  constructed  that  it  can  be 
placed  under  the  ordinary  passenger 
car  and  operated  over  the  rails  used  by 
steam  locomotives.  The  advantage  of 
this  is  obvious.  In  the  first  place,  the 
cost  of  equipping  cars  will  be  compara- 
tively small.  Consequently,  railroads 
can  provide  for  an  extensive  suburban 
service  at  small  additional  expense.  On 
small  roads,  where  a  locomotive  is  now 
used   to  haul   one  or  two  coaches,  the 
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Baldwin  Locomotive  Works.  Builders 


low  pressure  piston  rods  are  quite 
long,  as  may  be  seen  in  the  half-tone  il- 
lustration, for,  although  the  crosshead 
on  the  right  side  is  near  the  end  of  the 
guide  bars  the  crank  is  on  the  bottom 
quarter,  only  a  certain  portion  of  the 
piston  rod  enters  the  cylinder  at  each 
stroke.  The  main  valves  of  this  en- 
gine are  of  the  balanced  piston  type 
and  are  actuated  by  indirect  motion,  the 
eccentrics  being  carried  on  ^he  trailing 
axle.  The  driving  journals  are  io.\io'/4 
ins.  for  the  leading  pair  and  9x12  ins.  for 
the  back  pair.  The  carrying  wheels  at 
the  back  are  45  ins.  in  diameter  and  their 
axle  has  8x14  in.  outside  journals. 

The  boiler  is  one  known  as  the  ex- 
tension wagon  top  type,  the  smoke  box 
end  being  66  ins.  in  diameter.  The 
staying  is  radial  and  the  pressure  carried 


Boiler — Thickness  of  sheets,  11/16  in.  and  13/16 

in.;  fuel,  soft  coal. 
Fire    Box — Thickness    of    sheets,    sides,    %    in.; 

back,  %  in.;  crown,  %  in.;  tube,  9/16  in. 
W^heel  Base — Driving,  6  ft.   10  ins.;  rigid,   16  ft. 

2    ins. ;    total   engine,    30    ft.   3    ins. 
Weight — On    driving    wheels,     105,540    lbs.;     on 

truck,    front,    51.7S0    lbs.;    on    truck,    back, 

42,080  lbs.;   total  engine,    199,400  lbs.;  total 

engine  and  tender,  340,000  lbs. 


gasoline  truck  will  be  of  sufficient  pow- 
er to  handle  that  tonnage  at  far  less 
cost." 


Baldwin's  Gasoline  Truck. 

The  success  achieved  by  the  Union 
Pacific  Railroad  with  the  gasoline  mo- 
tor for  light  passenger  traffic  and  other 
successes  of  a  similar  character,  have 
stimulated  the  Baldwin  Locomotive 
Works  to  design  a  gasoline  power 
truck  that  can  be  applied  with  little 
work  to  any  passenger  car. 


Favors    Holding    On    to    Established 
Privileges. 

The  Annual  Convention  of  the  Street 
Railway  Association,  held  in  Philadel- 
phia last  month,  was  a  notable  gather- 
ing on  acount  of  the  action  it  took  to 
carry  on  a  systematic  fight  against  mu- 
nicipal ownership  of  street  railways. 

President  Ely,  in  his  inaugural  ad- 
dress, denounces  municipal  ownership 
as  socialism  and  declares  it  to  be  a  the- 
ory pure  and  simple  without  the  slight- 
est possibility  of  practical  demonstra- 
tion. In  the  next  breath  he  announced 
that  the  reorganization  of  the  Associa- 
tion, together  with  all  kindred  associa- 
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tions,  was  simply  to  provide  the  neces- 
sary money  for  a  concentrated  light 
against  municipal  ownership.  President 
Ely  was  speaking  to  a  body  of  men 
representative  of  the  management,  and 
in  many  instances  the  ownership,  of 
practically  every  street  railway  corpor- 
ation in  the  United  States. 

The  technical  papers  and  discussions 
were  unusualy  valuable  and  shows  the 
American  Street  Railway  Association 
and  the  alViliated  organizations  to  be 
composed  of  most  enterprising  and  pro- 
gressive men.  The  most  important 
work  done,  however,  was  a  reorganiza- 
tion made  for  the  purpose  of  fighting 
the  fiends  in  human  shape  who  are  ad- 
vocating the  municipal  ownership  of 
public  utilities. 

We  do  not  think  there  is  much  dan- 
ger of  the  development  of  public  senti- 
ment that  would  lead  to  municipalities 
taking  control  of  street  railways,  but  if 
such  a  thing  should  come  about  the 
street  railway  companies  will  have  them- 


prominent  capitalists  to  the  effect  that 
the  tendency  towards  municipal  owner- 
ship is  a  fad  that  will  soon  pass  away. 
People  with  great  property  interests  at 
stake,  who  can  express  themselves  in 
that  way,  are  to  be  congratulated  on 
their  optimistic  views,  but  we  fear  they 
are  based  more  on  hope  than  on  faith. 
The  trend  of  sentiment,  materialized  by 
ballots,  is  in  favor  of  taking  away  from 
the  capitalist  class  all  tlie  privileges  that 
have  been  abused. 


Boiler   Plate   Lifters. 

Some  time  ago  we  published  a  sketch 
of  a  boiler  plate  lifter.  That  is  a  device 
which  was  hung  from  the  end  of  a  shop 
crane  hook  and  was  intended  to  catch 
hold  of  the  plate  in  such  a  way  that  it 
could  not  slip  when  the  crane  was  lift- 
ing it  and  carrying  it  in  the  shop.  Here 
are  two  sketches  of  plate  lifters  which 
are  used  on  a  large  railway  system. 
Fig.   I  is  to  be  found  in  the  boiler  shop 
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Fig.  1 


Fig.  2 


TWO    STYLES    OF    BOII.ER    PLATE    LIFTERS 


selves  to  blame.  We  have  no  idea  of 
how  the  Street  Railway  Association  in- 
tends to  spend  the  money  that  will  be 
raised  to  fight  that  form  of  socialism 
which  calls  for  municipal  control  of  all 
public  utilities,  but  if  the  crusade  is  to 
be  carried  in  academic  fashion,  to  edu- 
cate the  public  into  sound  political  sen- 
timent, the  eflforts  are  likely  to  be 
wasted. 

In  Great  Britain,  where  a  considerable 
mileage  ot  street  railways  have  come 
under  municipal  control,  the  change 
was  invariably  brought  about  by 
costly  and  unsatisfactory  service  ren- 
dered by  the  companies  whose  fran- 
chises were  taken  away.  If  street  rail- 
road companies  in  the  United  States 
render  inferior  service  at  high  charges 
while  collecting  the  money  necessary 
to  pay  inflated  dividends,  it  will  take 
very  energetic  educational  inspiration  to 
keep  down  the  growing  sentiment  in 
favor  of  municipal  ownership  of  all 
public  utilities,  including  street  rail- 
ways. 

We  have  recently  read  expressions  of 


of  the  Canadian  Pacific  Railway  at  Van- 
couver, B.  C,  and  is  a  home-made  af- 
fair, fashioned  out  of  boiler  plate.  This 
lifter  is  so  arranged  that  the  weight  of 
the  plate  helps  to  lock  the  holder  and 
slipping  is  impossible  with  any  plate  so 
held.  This  holder  is  useful  in  carrying 
a  plate  from  place  to  place  in  the  shop, 
the  plate  being  maintained  in  a  hori- 
zontal position.  Two  of  them  are  neces- 
sary to  lift  a  plate.  Fig.  2  used  on  the 
same  road  at  Winnipeg,  Man.,  has  a 
different  function  to  perform,  and  is  in- 
tended to  pick  up  a  plate  standing  ver- 
tically in  a  rack  and  pull  it  out  from 
among  others.  This  lifter  does  not  take 
up  much  space  and  the  plates  in  the 
rack  do  not  need  to  be  moved  very  much 
in  order  to  let  it  drop  in  over  the  plate 
to  be  lifted.  A  flat  spanner  can  be 
slipped  over  the  head  of  the  set  screw 
and  the  latter  when  tightened  up  holds 
the  plate  firmly  when  it  is  lifted  out  of 
the  rack.  Fig.  I  is  an  example  of  a  very 
easily  made  and  thoroughly  safe  lifter 
for  carrying  a  plate  through  a  shop. 
Fig.    2   is   an   example   of   a    device   used 


for  the  special  purpose  of  pulling  a  plate 
out  from  among  a  number  of  others  as 
one  would  draw  a  card  from  the  center 
of  a  pack.  Each  has  its  proper  use  and 
each  does  the  work  it  is  designed  to 
accomplish. 

Advance  in  Boiler  Maintenance. 

.\niong  the  many  pamphlets  and  pub- 
lications which  came  into  our  office  last 
month   there   was   one  which   could  not 
fail  to  attract  attention.     It  was  entitled 
".A.     Marked    Advance     in     Locomotive 
Boiler  Maintenance,"   and  is  being  sent 
to  those  interested  in  the  subject  by  the 
Railroad   Department  of   the    KerHiicott 
Water  Softener  Company,    of    Chicago. 
The    substance    of   this   pamphlet    is    by 
Mr.   A.    R.    Raymer.   assistant   chief  en- 
gineer  of  the   Pittsburgh  &   Lake   Erie 
Railroad.     This   gentleman   speaks   with 
authority  on  the  subject  as  he  has  been 
closely    connected    with    the    installation 
and  maintenance  of  the  water  softening 
plant  on  that  road.     Comparing  results 
in   August   of   1902  with  results   in   Au- 
gust,  1904,  it   is   stated  that  during  the 
former  period  raw  water  was   used,  and 
during  the  latter  treated  water  only  was 
supplied   to   engines.      In   August,    1902, 
leaky  boilers  caused  twenty-seven  trains 
to  be  given  up,  while  the  number  given 
up  in  August,  1904,  was  only  two.     The 
number  of  engines  which  had  to  reduce 
loads  by  setting  out  cars  on  account  of 
leaky   boilers   was,   for  the   first   period, 
thirteen,   while   during  the   latter   period 
no   such   reduction   of  load   was   needed 
for  any  engine.    The  number  of  through 
trains  with  delays  of  one  hour  and  over 
with  engines  changed  at  McKees  Rocks 
on  account  of  leaky  boilers  was  thirty- 
one,    while    for    the    similar  period   of 
1904  there  were  only  three  such  delays. 

The  whole  pamphlet  is  interesting  and 
gives  in  detail  the  P.  &  L.  E.  method  of 
boiler  washing,  together  with  other  in- 
formation bearing  on  the  whole  ques- 
tion. The  Kennicott  people  will  be 
pleased  to  send  a  copy  of  the  pamphlet 
to  anyone  who  is  interested  in  this  very 
important  subject.  It  is  altogether  a 
very  useful  compendium  of  what  has 
been,  and  what  may  be  done  in  this 
direction  on  roads  where  conditions  are 
intelligently  studied.  The  printing  and 
general  get  up  of  the  publication  is  ex- 
ceedingly good  and  it  conforms  to  the 
M.  C.  B.  standard  for  catalogue  sizes. 


They  Like  Steel  Cars. 
The  employees  in  the  Railway  Mail 
Department  have  expressed  great  satis- 
faction at  the  action  of  the  Erie  Rail- 
way Company  in  providing  new  mail 
cars  that  will  aflford  a  measurable  de- 
gree of  safety  and  comfort  to  the  mail 
clerks.  The  marked  improvement  is 
warmly  commended  to  the  attention  of 
other  railway  companies. 
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Of  Personal  Interest. 


Mr.  Marsdeii  J.  Perry  has  been  elect- 
■ed  president  of  tlie  Norfolk  &  Southern, 
with  headquarters  at  New  York. 

Mr.  Charles  W.  Allen,  general  fore- 
man of  motive  power  of  the  Reading 
division  of  the  Philadelphia  &  Reading, 
has  been  given  charge  of  all  round 
houses  on  the  Reading  and  Lebanon 
division,  his  territory  being  tluis  ex- 
tended. Mr.  Allen's  headquarters  will 
be  at  Reading,  Pa. 

Mr.  John  Roche,  formerly  of  the 
Baldwin  Locomotive  Works,  has  been 
appointed  foreman  of  the  blacksmitli 
department  in  the  locomotive  shops  i>l 
the  Philadelphia  &  Reading,  at  Read 
ing.  Pa. 

Mr.  W.  M.  Smith  has  been  appointcil 
roundhouse  foreman  of  the  Philadel- 
phia &  Reading,  with  headquarters  at 
Cressona,   Pa. 

Mr.  G.  H.  Carter  has  been  appointed 
foreman   of   shops   of   the   Philadelphia 
&  Reading,  with  headquarters  at  Phila 
delphia,  Pa. 

Mr.  A.  McCormick  has  been  appoint- 
ed master  mechanic  of  the  St.  Louis, 
Iron  Mountain  &  Southern,  in  charge 
of  the  Valley  and  Arkansas  divisions 
south  of  Little  Rock,  with  headquarters 
at  Barin  Cross,  Ark. 

Mr.  James  Ogilvie  has  been  appoint- 
ed master  mechanic  of  the  Ottawa  di- 
vision of  the  Grand  Trunk,  with  head- 
quarters at  Ottawa,  Ont. 

Mr.  J.  G.  Lorton  has  been  appointed 
division  superintendent  of  the  St. 
Louis,  Iron  Mountain  &  Southern,  with 
headquarters  at  McGehee,  Ark. 

Mr.  W.  G.  Edmondson,  formerly 
connected  with  the  Pennsylvania  shops 
at  Altoona,  Pa.,  has  been  appointed 
to  the  newly  created  position  of  engi- 
neer of  tests  of  the  motive  power  de- 
partment of  the  Philadelphia  &  Read- 
ing, with  headquarters  at  Reading,  Pa. 

Mr.  C.  V.  Coe  has  been  appointed  as- 
sistant superintendent  of  the  Wheeling 
&  Lake  Erie,  with  headquarters  at 
Rook,  Pa. 

Mr.  J.  E.  Brooks  has  been  appointed 
acting  general  foreman  of  the  St.  Louis 
&  San  Francisco,  with  headquarters  at 
Monett,  Mo. 

Mr.  G.  W.  Taylor  has  been  appointed 
master  mechanic  on  the  Atchison,  To- 
peka  &  Santa  Fe,  with  headquarters  at 
Arkansas  City,  Kans. 

Mr.  C.  L.  Bundy  has  been  appointed 
general   foreman   of  the   Kaiser  Vallej- 


Shops  of  the  Delaware,  Lackawanna  & 
Western,  with  headquarters  at  Scran- 
ton,  Pa. 

Mr.  J.  G.  Glazier,  formerly  superin- 
tendent of  the  Toleda  Terminal,  has 
been  appointed  superintendent  of  the 
-Mobile,  Jackson  &  Kansas  City,  with 
headquarters  at  Mobile,  Ala. 

Mr.  B.  A.  Worthington,  first  vice- 
president  of  the  Wheeling  &  Lake  Erie, 
the  Wabash,  Pittsburgh  Terminal  and 
the  West  Side  Belt  Railway,  has  also 
been  appointed  general  manager  of  the 
throe  concerns.  Mr.  Worthington  was 
born  in  1861  at  Sacramento,  Cal.,  and 
received    his    education    in    the    public 


B.    A.    WORTHINGTON. 

school  at  that  place.  He  entered  rail- 
way service  in  1874  as  massenger  on 
the  Central  Pacific,  and  afterwards  be- 
came telegraph  operator  for  the  same 
company.  From  1877  to  1882  he  was 
commercial  operator  for  the  Western 
Union  Telegraph  Co.,  and  from  this 
time  on  until  1893  he  was  chief  clerk 
and  secretary  to  general  master  me- 
chanic on  the  Southern  Pacific,  and  un- 
til 1898,  was  acting  in  the  same  capac- 
ity as  assistant  to  the  president  on  the 
same  road,  and  until  1904  held  various 
positions  on  the  Southern  Pacific.  He 
was  then  appointed  assistant  director 
of  maintenance  and  operation  of  the 
Harriman  lines,  and  in  February  of  the 
following  year,  he  was  appointed  vice- 
president  and  general  manager  of  the 
Oregon  Railroad  &  Navigation  Co.  In 
June  of  this  year  he  became  first  vice- 


president  of  the  Wabash  lines  east  of 
Toledo,  and  in  September  was  appoint- 
ed general  manager  of  the  Wabash 
Lines  east  of  Toledo  in  addition  to  his 
title  of  first  vice-president.  His  office 
is  in  Pittsburgh,  Pa. 

Mr.  M.  Donaldson,  formerly  general 
superintendent  of  the  Canada  Atlantic, 
lias  been  appointed  superintendent  of 
the  newly  created  Ottawa  division  of 
the  Grand  Trunk,  with  headquarters  at 
Ottawa,  Ont. 

Mr.  W.  O.  Maxwell,  formerly  super- 
intendent of  the  White  River  division 
of  the  Missouri  Pacific,  has  been  ap- 
pointed superintendent  of  the  Missouri, 
Oklahoma  &  Gulf,  with  headquarters 
at  Muskogee,  Ind.  T. 

Mr.  M.  W.  Maguire  has  been  appoint- 
ed general  superintendent  of  the  Nor- 
folk &  Southern,  with  headquarters  at 
Norfolk,  Va. 

Mr.  J.  F.  Simms  has  been  appointed 
superintendent  of  the  Central  Kansas 
division.  Northern  district,  of  the  Mis- 
souri Pacific,  with  headquarters  at  Osa- 
watomie,  Kan.,  succeeding  Mr.  A.  De 
Bernardi,  promoted. 

Mr.  A.  H.  Webb  has  been  appointed 
superintendent  of  the  Wichita  division. 
Central  district,  of  the  Missouri  Pacific, 
with   headquarters  at  Wichita,   Kan. 

-Mr.  John  Cannon  has  been  appointed 
superintendent  of  the  Southern  Kansas 
division,  Central  district,  of  the  Mis- 
souri Pacific,  with  headquarters  at  Cof- 
feyville,  Kan. 

Mr.  J.  W.  Leonard  has  been  appoint- 
ed assistant  general  manager  of  the 
Eastern  Lines  of  the  Canadian  Pacific, 
with  headquarters  at  Montreal,  Que., 
Can. 

Mr.  George  E.  Oliver  has  been  ap- 
pointed general  foreman  of  the  Fort 
Scott,  Kan.,  shops  of  the  St.  Louis  & 
San  Francisco. 

Mr.  W.  Woods  has  been  appointed 
foreman  of  the  Megantic,  Que.,  shops  of 
the  Canadian  Pacific  Railwaj',  vice  Mr. 
P.  Ronaldson,  transferred.  Mr.  Woods 
was  formerly  chargeman  at  the  Oure- 
mont  shops  of  the  same  company. 

Mr.  P.  Ronaldson,  formerly  locomo- 
tive foreman  on  the  Canadian  Pacific 
Railway  at  Megantic,  Que.,  has  been 
transferred  to  the  Brownville  shops  of 
that  company  in  the  same  capacity. 

Mr.  John  H.  Ford  has  been  appoint- 
ed general  car  foreman  of  the  Pen  Ar- 
syl.  Pa.,  shops  of  the  Lehigh  &  New 
England  Railroad. 
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Mr.  William  H.  Walker  has  been  ap- 
pointed general  foreman  of  the  Lehigh 
&  New  England  Railroad  Company's 
shops  and  roundhouse  at  Pen  Argyl, 
Pa. 

Mr.  J.  W.  Hendry,  fromerly  fore- 
man at  Rhineland,  Wis.,  has  been  ap- 
pointed traveling  engineer  on  the  Wis- 
consin division  of  the  Minneapolis,  St. 
Paul  &  Sault  Ste.  Marie. 

Mr.  John  G.  Smith  has  been  appoint- 
ed master  mechanic  of  the  Coahuila  & 
Pacific  divisions  of  the  Mexican  Cen- 
tral, with  headquarters  at  Saltillo,  Coa- 
huila. 

Mr.  C.  J.  Whereatt  has  been  appoint- 
ed road  foreman  of  engines  on  the 
Great  Northern,  with  headquarters  at 
Superior,  Wis. 

Mr.  J.  H.  Everhart  has  been  appoint- 
ed road  foreman  of  engines  of  the  Cin- 
cinnati division  of  the  Pittsburgh,  Cin- 
cinnati, Chicago  &  St.  Louis,  with  head- 
quarters at  Cincinnati,  O. 

Mr.  J.  F.  Daly  has  been  appointed 
assistant  road  foreman  of  engines  of 
the  Cincinnati  division  of  the  Pittsburgh, 
Cincinnati,  Chicago  &  St.  Louis,  with 
headquarters   at   Cincinnati,   O. 

Mr.  J.  M.  Callahan  has  been  appoint- 
ed assistant  superintendent  of  the  Ash- 
land division  of  the  Chicago  &  North- 
western, with  headquarters  at  Kan- 
kauna,  Wis. 

Mr.  J.  Burns  has  been  appointed  gen- 
eral locomotive  foreman  on  the  Cana- 
dian Pacific,  with  headquarters  at  North 
Bay,   Ont. 

Mr.  W.  H.  Fletcher  has  been  appoint- 
ed locomotive  foreman  on  the  Cana- 
dian Pacific,  with  headquarters  at 
Chaplean,  Ont. 

Mr.  Alexander  Robertson  has  been 
appointed  general  manager  of  the 
Western  Maryland  and  the  West  Vir- 
ginia Central,  with  office  at  Baltimore, 
Md. 

Mr.  W.  P.  Allen  has  been  appointed 
supervisor  of  signals  of  the  Philadel- 
phia division  of  the  Pennsylvania. 

Mr.  G.  C.  Smith  has  been  appointed 
superintendent  of  the  Atlantic  &  Birm- 
ingham, with  headquarters  at  Bruns- 
wick, Ga. 

Mr.  A.  Bonnyman  has  been  appoint- 
ed chief  engineer  of  the  Atlantic  & 
Birmingham,  with  headquarters  at 
Oglethorpe,  Ga. 

Mr.  F.  H.  Goodyear  has  been  elected 
president  of  the  Buffalo  &  Susquehan- 
na, with  headquarters  at  Buffalo,  N.  Y. 

Mr.  John  Cullinan  has  been  appoint- 
ed master  machanic  of  the  Central  In- 
diana, with  headquarters  at  Muncie, 
Ind. 


Mr.  C.  L.  Eaton,  formerly  assistant 
superintendent  of  transportation  of  the 
Chicago,  Burlington  &  Quincy  at  Oma- 
ha, Neb.,  has  been  appointed  superin- 
tendent of  the  McCook  division  of  the 
same  road. 

Mr.  H.  M.  Waite  has  been  appointed 
superintendent  of  the  Chattanooga  di- 
vision of  the  Cincinnati,  New  Orleans 
&  Texas   Pacific. 

Mr.  W.  J.  Schlacks,  formerly  super- 
intendent of  machinery  of  the  Colorado 
Midland,  has  been  appointed  superin- 
tendent of  motive  power  of  the  same 
road,  with  headquarters  at  Colorado 
City,  Colo.  Mr.  Schlacks  is  a  son  of 
Mr.  Henry  Sclilacks,  who  was  for  many 
years   superintendent   of  nintive   power 
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of  the  Illinois  Central  and  later  of  the 
Denver  &  Rio  Grande.  He  is  a  gradu- 
ate of  Stanford  University  and  has  held 
important  positions  in  the  mechanical 
department  of  the  Denver  &  Rio  Grande 
and  the  Colorado  Midland,  previous  to 
his  promotion  on  the  latter  road. 

Mr.  C.  E.  Rickey  has  been  appointed 
superintendent  of  the  Cincinnati  divis- 
ion of  the  Cincinnati,  New  Orleans  & 
Texas  Pacific,  with  headquarters  at 
Cincinnati,  Ohio. 

Mr.  R.  E.  Boswell  has  been  appoint- 
ed superintendent  of  transportation  of 
the  Cincinnati,  New  Orleans  &  Texas 
Pacific.  The  title  of  superintendent  of 
car  service  has  been  changed  to  super- 
intendent of  transportation. 

Mr.  George  Durham,  traveling  engi- 
neer on  the  Cincinnati  and  Atlanta, 
Cumberland  Valley  divisions,  and  the 
Knoxville  Branch  of  the  Louisville  & 
Nashville,  has  been  appointed  general 
foreman  of  the  same  road,  with  head- 
quarters at   Knoxville,  Tenn. 

Mr.  F.  D.  Hunt  has  been  appointed 
general  superintendent  of  the  Denver, 
Enid  &  Gulf,  with  headquarters  at 
Enid,  Okla. 


Mr.  C.  H.  Rae  has  been  appointed 
traveling  engineer  on  the  Cincinnati 
and  Atlanta,  Cumberland  Valley  divis- 
ion, and  Knoxville  Branch  of  the  Louis- 
ville &  Nashville,  with  headquarters  at 
Corbin,  Ky. 

Mr.  Charles  Bowers,  formerly  gang 
boss  on  the  Baltimore  &  Ohio  at  Gar- 
rett, Ind.,  has  been  appointed  foreman 
of  erecting  shops  of  the  Clover  Leaf, 
with  headquarters  at  Frankfort,  Ind. 

Mr.  M.  Marea,  formerly  roundhouse 
foreman  on  the  Baltimore  &  Ohio,  at 
Garrett,  Ind.,  has  been  appointed  road 
foreman  of  engines  of  tlie  Toledo  di- 
vision of  the  Clover  Leaf,  with  head- 
quarters at  Frankfort,  Ind. 

Mr.  F.  A.  Delano  has  been  elected 
president  of  the  Wabash,  with  head- 
quarters at  St.   Louis,  Mo. 

Mr.  U.  E.  Gillen,  formerly  assistant 
superintendent  of  the  Middle  division 
of  the  Grand  Trunk,  has  been  appoint- 
ed superintendent  of  the  Middle  divis- 
ion of  the  same  road,  with  headquarters 
at  Toronto,  Ont. 

Mr.  G.  H.  Horton  has  been  appoint- 
ed assistant  master  mechanic  of  the 
Minneapolis,  St.  Paul  &  Sault  Ste.  Ma- 
rie, with  headquarters  at  Thief  River 
Falls,  Minn. 

Mr.  W.  L.  Derr,  formerly  superin- 
tendent of  the  Susquehanna  division  of 
the  Erie,  has  been  promoted  from  su- 
perintendent of  the  Hartford  division 
of  the  New  York,  New  Haven  &  Hart- 
ford, to  superintendent  of  the  New 
York  division,  with  headquarters  at 
New  York. 

Mr.  B.  V.  H.  Johnson,  general  agent 
of  the  Safety  Car  Heating  and  Light- 
ing Co.  and  of  the  Pintsch  Compress- 
ing Company,  at  St.  Louis,  has  been 
transferred  to  Philadelphia,  vice  Mr.  F. 
A.  Brastow,  deceased. 

Mr.  Chas.  B.  Adams  has  been  ap- 
pointed general  agent  at  St.  Louis  of 
the  Safety  Car  Heating  and  Lighting 
Co.  and  the  Pintsch  Compressing  Com- 
pany, vice  Mr.  Johnson,  transferred. 

Mr.  L.  P.  Michael,  for  years  a  regu- 
lar reader  of  our  magazine,  has  been 
appointed  general  foreman  of  the  Cairo 
division  shops  of  the  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis,  with  head- 
quarters at  Mt.  Carmel,  111.  Mr.  Mi- 
cliael  graduated  from  Purdue  Univers- 
ity in  1896,  and  since  that  time  has  been 
in  continuous  railway  service  as  loco- 
motive fireman,  draughtsman  and  ma- 
chinist, and  for  five  years  has  been  air 
brake  machinist  at  Mt.  Carmel. 

Mr.  Frank  Burns,  formerly  general 
foreman  of  the  St.  Louis  &  San  Fran- 
cisco, has  been  appointed  acting  mas- 
ter mechanic  of  the  same  road,  with 
headquarters  at  Monett,  Mo. 
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Mr.  J.  I''.  AleWilliains,  Inreiiiaii  nf  tlic 
Rock  Island  niacliiiic  shops  at  Shawnee, 
Okla.,  has  been  appointed  ruundliouse 
foreman  at   I'neldin,  Kan. 


Mr.  I-.  Garland,  inspector  of  passen- 
ger ecpiipment  of  the  Pennsylvania,  has 
been  appointed  general  foreman  of  tlic 
West  Philadel|)hia  car  shops,  to  snc- 
ceed  his  father,  the  late  Richard  T.  Gar- 
land. 


Mr.  William  R.  Shoop  has  been  ap- 
pointed pnrchasing  agent  of  the  liiitT- 
alo,  Rochester  &  Pittsbnrgh,  with  office 
at  Rochester,  N.  Y. 


All  intelligent  readers  of  engineering 
literature  are  familiar  with  the  name 
Reuleaux,  and,  to  most  minds,  it  is  as- 
sociated with  such  names  as  Rumford, 
Rankin.  Regnault,  Fairbairn,  Marriotte 
and  other  luminaries  of  engineering  de- 


Norton  Gap  Grinding  Machine. 
This  is  a  machine  made  especially  for 
railroad  work.  It  has  been  thoroughly 
tested  by  actual  use  and  is  in  successful 
operation  in  shops  of  leading  roads.  It 
grinds  piston  rods  with  heads  in  place; 
no  turning  required  in  repairing  olil 
rods;  no  finish  cut  in  lathe  in  case  of 
new  rods.  It  also  grinds  valve  stems, 
crank  pins  and  axles.  You  can  take 
two  piston  rods  from  an  engine  long  in 
service,  and  grind  them  true,  round, 
straight,  smootli  and  ready  for  use  in 
tliirty  minutes.  Repairing  by  grinding 
increases  the  life  of  the  rod  and  of  the 
packing.  There  is  a  large  saving  by 
-this  method  as  compared  with  the  old 
methods. 

The  Norton  Gap  Grinder  swings  30 
ins.  in  the  gap,  and  takes  work  8  ft. 
long.  It  has  self-contained  devices  for 
rapid  work.  It  is  of  latest  improved 
design,    thorough    in    workmanship,    and 


always  happens  to  trains  pulled  by  ten 
wheel  engines.  We  believe  the  design  of 
a  ten  wheel  locomotive  involves  an  ele- 
ment of  danger  on  imperfect  track  that 
has  not  received  sufficient  consideration. 
In  many  cases  the  weight  on  the  lead- 
ing four  wheel  truck  is  so  small  that  the 
wheels  have  nothing  to  keep  them  down 
when  anything  happens  to  depress  the 
back  driving  wheels.  A  very  common 
case  is  for  the  back  driving  wheels  to 
go  down  with  a  jolt  on  a  pair  of  low 
joints,  the  front  of  the  frame  teeters 
up,  and  if  there  is  a  key  in  the  center 
bolt  or  the  truck,  part  of  the  truck  is 
likely  to  be  lifted  off  the  rails.  Then 
the  mysterious  accident  happens  which  is 
licyond  the  comprehension  of  finfte 
minds. 

Report  of  M.  M.  Association 
Proceedings. 

The   report   of  the   .\merican   Railway 
Master    Mechanics'   Association    for   the 


NORTON     GAt'     tVRINDING     MACHINE. 


vclopment.  Until  last  August,  Reu- 
leaux was  a  living  entity,  but  that  month 
he  passed  away.  Franz  Reuleaux  was 
a  German  professor  and  was  author  of 
several  engineering  books  of  great 
merit,  and  of  world  wide  celebrity.  His 
work  on  "Strength  of  Materials"  was 
the  best  authority  on  the  subject.  He 
was  also  a  high  authority  on  machine 
design,  and  on  his  graphic  method  of 
determining  the  proportion  of  axles  the 
standard  axles  for  American  railroad 
rolling   stock   vi-ere   established. 


The  evenings  are  growing  long  now, 
r.nd  many  people  remark.  "I  wish  I  had 
something  to  read  that  would  be  inter- 
esting and  yet  would  not  be  waste  of 
time."  To  such  people  we  say.  Send 
for  our  "Book  of  Books."  We  will 
send  it  free,  and  you  may  find  some- 
thing in  it  that  will  meet  your  want.  It 
contains  brief  particulars  about  many 
books  railroad  men  ought  to  read. 


more  powerful  and  rigid  than  any  other 
machine  built  exclusively  for  this  work. 
The  machine  show-n  is  of  the  latest 
design  and  is  noted  for  rigidity,  insur- 
ing absolutely  true  work.  The  rods  fin- 
ished by  this  machine  eflfect  so  much 
saving  in  gland  packing  that  engines  do 
more  work  and  cause  less  delay  while 
under  repairs.  The  machines  are  made 
by  Norton  Grinding  Company,  Worces- 
ter, Mass.       

Ten  Wheelers  May  Be  Dangerous. 

A  train  on  a  western  railroad  known 
as  the  "Meteor,"  met  with  a  serious  ac- 
cident lately,  the  engine  having  jumped 
the  track  through  some  unknown  cause. 
We  have  noticed  of  late  years  that  many 
accidents  happen  on  roads  when  the 
track  is  of  an  inferior  quality  and  the 
usual  tale  is  that  the  engine  jumped  the 
track  without  there  bein^  any  apparent 
cause  for  such  extraordinary  behavior 
on  the  part  of  the  wheels.     This  nearly 


year  1905  has  just  been  issued.  It  con- 
tains the  ulhcial  proceedings  of  the  as- 
sociation at  their  thirty-eighth  annual 
convention,  which  was  held  at  Manhat- 
tan Beach,  N.  Y.,  last  June.  The  book 
contains  upwards  of  400  pages  and  is 
uniform  in  binding  and  general  arrange- 
ment with  similar  publications  for  for- 
mer years.  A  number  of  interesting: 
papers  were  presented,  the  text  of  which. 
is  given  in  the  report.  Among  the  prin- 
cipal ones  were  reports  on  locomotive- 
front  ends,  flexible  staybolts,  tests  of  the 
Pennsylvania  at  St.  Louis,  driving  and 
truck  axles  and  forgings.  terminal  fa- 
cilities and  the  heating  and  ventilating- 
of  roundhouses,  shop  layouts,  shrinkage 
allowance  for  tires,  time  service  of  loco- 
motives and  water  softening  for  loco 
motives. 

The  officers  of  the  association  for 
1905-6  are:  President.  H.  F.  Ball,  of  the- 
L.  S.  &  M.  S. ;  first  vice-presidenu  J.  F: 
Deems,  of  the  N.   Y.  C  Lines;   second 


5i8 


RAILWAY   AND    LOCOMOTIVE    ENGINEERING 


November,  igoj. 


vice-president,  William  Mclntosli,  of  the 
C.  R.  R.  of  N.  J.;  third  vice-president, 
H.  H.  Vaughan.  of  the  Canadian  Pacific; 
treasurer,  Angus  Sinclair,  of  Railway 
AND  Locomotive  Engineering,  and  sec- 
retary, Joseph  W.  Taylor,  390  Old 
Colony  building.  Chicago,  111.  Those 
desiring  to  obtain  copies  of  the  proceed- 
ings should  communicate  with  this 
office. 


'  British  Railway  Notes. 

COMPARTMENT  CARS. 

The  death  recently  of  a  young  woman 
by  falling  or  being  thrown  from  a  train 
while  it  was  passing  through  a  tunnel 
near  London  has  again  raised  the  reg- 
ular storm  against  compartment  car- 
riages. This  outburst  of  public  opinion 
recurs  whenever  such  cases  as  that  men- 
tioned arise  to  give  it  countenance.  It 
appears  to  me,  however,  to  be  much 
more  determined  and  insistant  on  this 
occasion  than  previously,  but  it  is  doubt- 
ful if  any  good  will  be  done.  With 
revenues  falling  from  many  causes,  di- 
minished trade  and  increased  facilities 
for  travel  and  freight  transportation  in 
other  ways  the  principal  factors,  the 
companies  are  scarcely  likely  to  abolish 
the  profitable  compartment  carriage  yet 
awhile.  Notwithstanding  the  retention 
of  these  carriages  the  dead  weight  per 
passenger  continues  to  grow  as  the  result 
of  lavatory  and  other  conveniences  which 
even  compartments  are  sometimes  pro- 
vided with.  There  can  be  no  doubt, 
however,  that  competition  will  ultimately 
compel  the  general  use  of  corridor 
carriages.  The  traveling  public  appre- 
ciate the  greater  comfort  and  diminished 
fatigue  involved  in  the  use  of  such  cars 
and  the  companies  who  recognize  this 
taste  earliest  and  introduce  them  gener- 
ally will  reap  the  harvest.  It  is  a  little 
surprising,  therefore,  at  this  time  of  day 
to  find  the  Caledonian  Railway  Company 
placing  a  sumptuously  appointed  new 
compartment  train  on  their  Glasgow 
and  Edinburgh  route.  It  is  true  that  the 
distance  is  only  an  hour's  run,  but  I 
have  on  more  than  one  occasion  suffer- 
ed an  agony  of  discomfort  during  that 
brief  period,  and,  no  doubt,  such  has 
been  the  experience  of  many. 

THE  BIG   KETTLE  WINS. 

Some  years  ago  I  was  present  at  a 
dinner  in  St.  Enoch  Station  Hotel, 
Glasgow,  at  which  the  editor  of  this  pa- 
per presided.  The  guests  included  more 
than  one  British  locomotive  superintend- 
ent and  the  conversation  ultimately 
drifted  inevitably  to  the  question  of 
the  relative  power  of  British  versus 
American  locomotives.  It  was  really  a 
question  of  big  fire  box  versus  big  boil- 
er and  could  only  be  decided,  according 
to  a   London  official's   opinion,  by  plac- 


ing one  engine  of  each  make,  of  the  same 
cylinder  capacity,  tender  to  tender, 
coupling  them  up,  and  then  make  them 
pull.  Our  editor  maintained  that  the 
bigger  kettle  would  win.  That  view  has 
received  large  support  from  recent  de- 
velopments in  locomotive  design  in  this 
country,  and  it  is  beyond  doubt  that 
practical  men  who  have  been  content 
to  go  on  increasing  heating  area,  aug- 
menting the  volume  of  simp.e  cylinders 
to  correspond,  have  obtained  highly  suc- 
cessful results.  But  there  has  been  a 
hankering  after  strange  gods.  Four 
simple  cylinders,  three  cylinder  com- 
pounds, four  cylinder  compounds, 
all  have  had  or  are  having  their  turn, 
but  it  is  a  curious  feature,  common  to 
many  of  these  experimental  machines, 
that  they  have  either  had  their  essential 
principle  modified  or  abandoned  for 
want  of  a  bigger  kettle.  Four  simple 
cylinders  to  compounds,  three  cyl- 
inder compounds  to  two  simple  cyl- 
inders, cylinders  reduced  by  lining 
and  boiler  capacity  increased  have  been 
some  of  the  remedies.  How  many  thou- 
sands of  pounds  the  shareholders  of, 
say,  the  London  &  North-Western  Rail- 
way lost  by  compounding  experiments 
it  would  be  difficult  to  assess,  but  the 
game  still  goes  on  and  he  would  be  a 
foolish  man  who  would  prophecy  the 
continuance   of  an   unfavorable   result. 

CO.MPOUNDING  I.N    I905. 

So  far  as  the  British  Isles  are  con- 
cerned it  is  beyond  doubt  that  this  ques- 
tion is  further  in  the  background  than 
it  has  been  for  several  years.  With 
the  departure  of  Mr.  Webb,  the  influence 
of  the  arch-apostle  of  compounding  was 
lost,  and  the  wholesale  scrapping  of  the 
fruits  of  his  mechanical  genius  has  pro- 
vided an  object  lesson  littie  likely  to  be 
lost  on  designers  during  hard  times  like 
these.  Still  if  one  can  benefit  by  the 
experiments  of  others,  there  is  little  harm 
done,  and  this  is  no  doubt  the  view  of 
Mr.  Churchwood,  locomotive  superin- 
tendent of  the  Great  Western  Railway, 
who  has  been  using  De  Glehn  com- 
pounds for  some  time.  The  most  recent 
additions  are  two  four  cylinder  com- 
pounds of  4-4-2  type  fitted  with  Belpaire 
fire  box.  Walschaert  gear,  having  6  ft. 
8  in.  driving  wheels,  and  2,700  sq.  ft. 
heating  surface.  These  engines  are  said 
to  be  doing  very  well,  and  although  the 
compound  probably  does  not  enjoy  to 
the  full  all  the  virtues  laid  to  its  charge 
by  the  Report  of  the  A.  R.  M.  M.  Asso- 
ciation in  1890,  it  is  something  of  a  puz- 
zle why  it  does  not  make  greater  head- 
way on  railways  in  this  country.  What- 
ever the  cause,  and  although  there  are 
a  number  in  use,  especially  on  the  Mid- 
land Railway,  there  appears  to  be  no 
enthusiasm  in  their  favor  since  Webb 
left.  With  his  successor,  Mr.  G.  Whale, 
wholly  perverted — if  he  ever  was  a  con- 


vert— from  compoimding,  and  Mr.  Mc- 
intosh hardening  in  his  simple  engine 
sinfulness — with  most  other  Scottish 
railways  copying  his  types — it  does  not 
appear  as  if  "London  and  the  North" 
trains  would  soon  be  hauled  by  the  more 
complex  machine. 

MOTOR    CARRIAGES. 

One  of  the  most  remarkable  develop- 
ments in  railway  operation  in  this  coun- 
try during  recent  years  has  been  the 
institution  of  what  are  described  as  "mo- 
tor carriages"  for  short  rail  journey  and 
suburban  passenger  traffic.  From  In- 
verurie in  the  north  to  Cornwall  in  the 
south,  these  cars  are  coming  into  use. 
The  power  varies  but  steam  appears  to 
predominate;  internal  combustion  en- 
gines and  electric  motors  are.  however, 
in  use,  and  mention  has  been  made  of 
a  producer  gas  engine  in  this  connection. 
By  the  way,  I  might  mention  here  that 
the  reciprocating  engines  are  being  taken 
out  of  a  steamer  of  some  size  in  one 
of  the  Clyde  shipbuilding  yards,  and 
powerful  internal  combustion  engines 
with  gas  producer  plant  substituted.  The 
consumption  of  fuel  is  about  one-third 
that  of  the  reciprocating  engine  efficient- 
ly compounded.  Significant  to  our  mo- 
tor carriages.  Here,  in  brief,  is  one  in 
use  on  the  Great  North  of  Scotland 
Railway,  built  at  their  Inverurie  shops 
and  engined  by  A.  Barclay,  Sons  &  Co., 
Ltd.,  Kilmarnock.  The  car  is  open  in- 
side with  cross  seats  similar  to  those 
in  use  in  America,  and  is  seated  for  46 
passengers.  It  is  carried  on  a  bogie 
at  one  end  and  is  borne  by  the  engine 
at  the  other.  The  latter  has  a  Cochran 
type  boiler  with  500  sq.  ft.  heating  sur- 
face, and  150  lbs.  pressure  per  square 
inch.  The  cylinders  are  10  ins.  diam- 
eter by  16  in.  stroke,  while  the  wheels 
are  all  3  ft.  7  ins.  in  diameter.  Wal- 
schaert gear  is  fitted;  the  brakes  are 
of  the  quick-action  Westinghouse  de- 
scription and  Chadburn  signaling  is  in 
use  between  the  compartments  at  either 
end.  This  style  of  car  with  different 
forms  of  power  is  much  in  use  by  a 
number  of  companies.  The  largest  user 
is.  undoubtedly,  the  Great  Western,  but 
other  companies  are  the  London  & 
South-Western,  the  Midland,  Great  Cen- 
tral, South-Eastern  &  Chatham,  Great 
Southern  &  Western,  London  &  North- 
Western,  North-Eastern,  and  others.  In 
addition  to  these  cars  running  on  the 
ordinary  railways  the  companies  are 
bringing  into  use  very  extensively  road 
motor  cars  as  feeders  to  their  railways. 

MORE   POWER,    FEWER    MEN. 

The  Amalgamated  Society  of  Railway 
Servants,  who  met  at  Sheffield  early  in 
October,  had  nothing  cheerful  to  say  re- 
ga.ding  the  higher  powered  locomotives 
now   coming  into   general   use,  nor  can 
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ihcy  view  with  indifference  the  serious 
encroachments  of  electricity  as  a  motive 
power.  Complaint  was  made  that  recent 
changes  had  the  effect  not  only  of  in- 
creasing trainmen's  individual  responsi- 
bility from  longer  trains,  electric  light- 
ing, steam  heating  and  other  improve- 
ments but  had  retarded  promotion,  re- 
duced the  staffs,  and  assisted  to  swell 
the  ranks  of  the  unemployed.  In  1904 
British  companies  handled  34  millions 
of  tons  more  freight  than  in  1901  and  re- 
ceived 2'/^  millions  pounds  sterling  for 
the  work,  but  they  had  paid  £71,000  less 
wages  in  1904  than  three  years  earlier,  a 
fact  in  itself  which  speaks  volumes.  The 
remedy  suggested  for  this  state  of  things 
was  an  eight  hours'  day  for  all  railway 
servants,  and  the  establishment  of  an 
organization  to  embrace  all  employees 
of  the  railway  companies.  Such  an  or- 
ganization is  scarcely  possible,  the  inter- 
ests of  the  various  grades  being  too 
greatly  at  variance. 

A   CHANNEL   FERRY. 

It  has  long  been  the  wish  of  the  rail- 
ways concerned  that  a  train  ferry  should 
be  established  across  the  Straits  of 
Dover  between  Dover  and  Calais  or 
Folkestone  and  Boulogne,  but  harbor 
and  other  obstacles — the  cost  among 
others,  no  doubt — have  stood  in  the  way. 
The  advantages  of  such  a  ferry  in  the 
case  of  fast  freight,  such  as  ripe  fruit, 
would  be  inestimable,  to  say  nothing  of 
the  greater  comfort  to  passengers  sub- 
ject to  seasickness  on  board  of  the 
vastly  larger  steamers  which  it  would  be 
necessary  to  employ.  Recently  an  ex- 
periment was  made  with  ripe  fruit  pack- 
ed into  a  suitably  constructed  car  at 
Perpignan  in  the  South  of  France,  and 
this  vehicle  was  conveyed  the  whole  way 
to  London.  By  means  of  what  is  called 
an  "sero-thermic"  arrangement,  the  in- 
ternal temperature  was  maintained  about 
42°  Fahr.  the  whole  way,  so  that  the 
fruit  was  delivered  from  the  car  in  splen- 
did condition.  But  it  was  a  very  ex- 
pensive experiment,  too  costly  for  repe- 
tition except  for  demonstration  purposes. 
The  South  of  England  fruit  growers  will 
not  be  sorry,  for  they  are  sufficiently 
harassed  already.  So  far  are  they  from 
having  their  industry  protected  that  it  is 
cheaper  to  have  fruit  sent  into  the  Lon- 
don market  from  Normandy  by  rail-boat, 
then  rail  from  Dover,  than  from  mid- 
Kent — the  result  of  opposition  by  wa- 
ter and  through  rates.  Nevertheless, 
that  ferry  will  materialize,  and  in  the  not 
distant  future,  probably.  A.  F.  S. 


we  had  hoped  there  would  be  fewer 
people  killed  and  injured  as  time  went 
on,  but  the  last  accident  bulletin  issued 
by  the  Interstate  Commerce  Commis- 
sion indicates  the  reverse  of  improve- 
ment. This  bulletin  gives  the  number 
of  railroad  accidents  in  the  United 
States  for  the  months  of  April,  May 
and  June  of  this  year,  and  shows  that 
during  that  quarter  of  a  year  there  were 
41  passengers  and  221  employees,  killed 
and  1,253  passengers  and  1,511  em- 
ployees injured  in  train  accidents. 
Other  accidents  to  passengers  and  em- 
ployees, not  the  result  of  collisions  or 
derailments,  bring  the  total  number  of 
casualties  up  to  14,669  (886  killed  and 
13,783  injured). 

This  bulletin  completes  the  publica- 
tion of  the  records  of  accidents  for  the 
year  ended  June  30,  1905,  which  in  the 
total  number  show  an  increase  of  11 
killed  and  4,123  injured  among  passen- 
gers and  employees  as  compared  with 
the  number  reported  for  the  year  ended 
June  30,  1904. 

The  increase  in  the  number  killed, 
says  the  New  York  Sun,  is  wholly 
among  passengers,  there  being  a  de- 
crease of  106  in  the  number  of  em- 
ployees killed.  An  increase  of  117  in 
the  number  of  passengers  killed  makes 
an  increase  of  11  in  the  total  killed  of 
both  passengers  and  employees,  as 
above  stated.  Of  the  increased  number 
injured,  1,963  were  passengers  and  2,160 
were  employees.  In  coupling  accidents, 
which  occur  wholly  to  employees,  the 
total  number  of  deaths,  243,  is  35  less 
than  for  the  year  preceding,  and  the 
number  of  injuries,  3,441,  is  331  less. 

An  advance  compilation  made  from 
annual  reports  of  railroad  companies, 
which,  however,  is  not  complete,  indi- 
cates that  the  number  of  men  employed 
on  railroads  on  June  30,  1905,  was  about 
9  per  cent,  greater  than  on  June  30, 
1904. 


Fatal    Railroad    Accidents    Increasing. 

There  has  been  so  much  pressure  of 
public  opinion  applied  to  railroad  com- 
panies during  the  last  two  years  to  in- 
crease the  safety  of  railroad  travel  that 


The  freight  business  of  the  Pennsyl- 
vania Railroad  Company  has  been  so 
active  of  late,  that  they  have  borrowed 
cars  from  other  roads  until  they  now 
have  over  8,000  cars  that  do  not  belong 
to  them.  Under  the  per  diem  system 
of  charging  for  the  use  of  cars,  the 
Pennsylvania  Railroad  Company  find 
the  borrowing  of  cars  very  expensive, 
and  they  are  doing  all  they  can  to  ob- 
tain sufficient  new  cars  to  do  all  the  busi- 
ness called  for. 


An  estimate  of  the  corn  crop  gives  the 
figures  at  2,521.987.000  bushels  raised  in 
the  United  States  this  year.  Wheat, 
oats,  cotton,  hay  and  potatoes  are  also 
all  in  excess  of  any  previous  record.  The 
western  railroads  especially  are  taxed 
beyond  their  capacity  to  move  the 
produce. 
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Temperature  Regulation. 

Napoleon  iscreditedwithsaying  that  he 
knew  of  seventeen  ways  of  getting  to 
Great  Britain  with  an  invading  army,  but 
did  not  know  of  any  way  of  getting  back. 
Now,  although  there  are  quite  a  num- 
ber of  ways  of  heating  passenger 
coaches,  up  to  the  present  time  there 
has  not  been  any  very  satisfactory  way 
of  regulating  the  temperature.  Like 
Napoleon's  army,  the  heat  could  be  got 
to  the  cars  all  right,  but  when  there  it 
was  difficult  to  regulate  so  as  to  prop- 
erly do  the  work  that  was  expected  of 
it,  and  in  this  it  somewhat  resembled 
the  invading  army  which  the  master  of 
the  art  of  war  knew  was  impossible  to 
handle  in  the  case  before   him. 

The  Gold  Car  Heating  &  Lighting 
Company    of   New   York    have   recently 


so  also  does  the  heat  which  it  contain.^. 
Steam  at  the  boiling  point  at  simple 
atmospheric  pressure  contains  212°  F., 
while  at  2  lbs.  pressure  it  is  at  a  tem- 
perature of  218°  F.  Higher  pressures 
give  higher  ranges  of  temperature;  for 
example^  30  lbs.  pressure  has  a  tempera- 
ture of  272°  F.  Profiting  by  the  efTorts 
of  others,  and  working  upon  this  funda- 
mental principle,  the  Gold  people  have 
devised  a  regulator  which  controls  the 
steam  supply  and  for  that  very  reason 
governs  the  temperature  in  interior  of 
the  car. 

Often  a  coach  is  compelled  to  stand 
for  hours  in  a  terminal  yard,  supplied 
with  steam  heat,  which  in  order  to  obvi- 
ate the  necessity  of  close  watching,  is 
turned  on  to  the  full.  The  car  becomes 
greatly    overheated,    and    all    the    wood- 


FIG.  I.  SIDE  VIEW  GOLD  IMPROVED  TEMPERATURE  REGULATOR. 


come  forward  with  a  system  of  tempera- 
ture regulation  for  passenger  cars  which 
may  be  described  with  perfect  accuracy 
as  simple  and  effective.  The  oldest  and 
most  prevalent  way  in  which  tempera- 
ture was  raised  or  lowered — not  regu- 
lated— in  a  car,  was  to  let  the  occupants 
shiver  while  the  car  slowly  gained  some 
warmth  and  at  last,  when  it  became  too 
hot,  a  couple  of  windows  or  a  few  deck 
lights  would  be  opened  so  that  a  cold 
draught  could  pour  into  one  part  of  the 
coach  and  cause  passengers  to  sneeze  and 
cough  and  use  language  which  we  would 
not  dare  to  print  in  the  columns  of 
Railway  and  Locomotive  Engineering. 
The  Gold  system  of  heat  regulation 
is  based  on  a  simple  scientific  fact.  It 
is  that  as  the  pressure   of  steam  rises. 


work  joints  and  interior  finishings  are 
kept  in  a  sort  of  kiln-dried  atmosphere 
which  does  them  no  good,  and  when  the 
car  is  put  in  service  it  is  too  hot  for 
comfort  and  has  frequently  acquired  an 
annoying  tendency  to  creak.  There  is 
no  sort  of  economy  in  this,  and  an  ef- 
fective system  of  temperature  regulation 
means  the  saving  of  money,  and  in  this 
connection  the  system  of  which  we  are 
speaking  is  rightly  termed  the  Gold  sys- 
tem, for  that  is  really  that  is  saves. 

The  improved  temperature  regulator 
which  carries  on  the  good  work  is  shown 
in  elevation  and  in  section  in  our  illus- 
trations. In  Fig.  2,  D  is  an  adjusting 
screw  which  is  operated  by  the  handle 
G.  When  D  is  turned  to  the  right  it 
compresses  the  spring  C,  which  rests  up- 
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on  a  diaphragm.  Immediately  below 
this  diaphragm  is  the  bottom  flange  K, 
which,  when  moved  downward,  opens 
valves  L  and  M.  The  valve  Z-  is  a  small 
one  enclosed  in  the  larger  one,  M.  The 
stem  of  valve  L  is  1/32  of  an  inch  longer 
than  that  of  M,  so  that  a  downward 
movement  of  bottom  flange  K  opens  the 
small  valve  L  first.  Spring  jV  reseats  both 
valves  when  the  pressure  from  above  is 
relieved. 

The  action  of  the  pressure  regulator 
is  briefly  this:  Steam  from  the  locomo- 
tive is  supplied  to  the  main  pipe  line 
under  the  cars  and  enters  each  individ- 
ual car  through  an  angle  cock  which  is 
a  complete  open  and  shut  valve.  When 
this  valve  is  open  steam  enters  the  reg- 


warm  the  radiation  of  heat  and  the  con- 
densation of  steam  decreases,  and  the 
pressure  under  the  diaphragm  then  be- 
comes suflficient  to  close  the  valves,  or 
at  least  permit  the  large  valve  M  to  seat, 
and  so  reduce  the  supply.  The  area  ex- 
posed to  steam  pressure  of  valves  L  and 
M,  together  with  the  tension  of  spring 
N,  is  suflicient  to  equal  the  force  of 
spring  C,  so  that  in  all  cases  the  move- 
ment of  the  diaphragm  is  governed  by 
the  pressure  above  or  below  it. 

When  the  car  gets  to  a  temperature 
where  the  condensation  of  the  steam  in 
the  heater  coils  is  at  its  minimum,  the 
pressure  under  the  diaphragm  closes  the 
valves  and  cuts  off  the  supply  until  the 
temperature  falls,  and  then  more  steam 


FIG.    2.       SECTION   OF  TEMPERATURE   REGULATOR. 


ulator  at  R,  and  the  man  in  charge  of  the 
car  sets  the  regulator  at  the  pressure 
he  deems  requisite  for  the  occasion,  ad- 
mitting pressure  at  2,  5,  10,  20,  35  or 
50  lbs.,  as  the  case  may  be.  Sup- 
pose, for  example,  10  lbs.  be  ad- 
mitted while  the  car  is  quite  cool. 
Steam  at  a  temperature  of  240°  F.  passes 
through  valves  L  and  M  and  finds  its 
way  to  the  radiating  coils  from  the 
opening  at  S.  This  pressure  acts  upon 
the  underside  of  the  diaphragm  and 
tends  to  push  up  spring  C.  If  the  car 
is  cool  the  radiation  of  heat  and  the 
consequent  condensation  of  steam  takes 
place  rapidly  and  the  pressure  below  the 
diaphragm  falls  slightly  and  the  open- 
ing through  valves  L  and  M  is  maintain- 
ed or  slightly  increased,  according  to 
circumstances.     When  the   car  becomes 


is  automatically  admitted  to  the  heater 
system  of  the  car.  The  regulator  is  so 
designed  that  it  can  never  be  absolute- 
ly shut  off  by  the  man  in  charge,  its 
minimum  capacity  being  the  supply  of  2 
lbs.  pressure.  This  is  done  so  that  when 
in  operation  a  slight  pressure  is  main- 
tained in  the  pipes  which  keeps  the  wa- 
ter of  condensation  constantly  on  the 
move  toward  the  drip. 

The  problem  of  heating  a  passenger 
car  is  not  like  that  of  a  large  build- 
ing for  the  simple  reason  that  the  car 
in  its  travels  may  move  through  a  terri- 
tory in  which  very  great  changes  of  tem- 
perature are  encountered.  For  this  rea- 
son heating  with  exhaust  steam,  which 
requires  the  water  of  condensation  to 
be  constantly  pumped  or  forced  out,  is 
not   the   system  which   is   here   applied. 


522 


RAILWAY    AND    LOCOMOTIVE    ENGINEERING 


November,  1903. 


The  positive  pressure  of  live  steam  is 
required,  and  when  this  is  regulated,  it 
insures  economy  in  operation  and  main- 
tenance, and  it  greatly  increases  the  com- 
fort of  the  patrons  of  the  road  which  uses 
such  means  of  regulation,  and  the  good 
will  of  the  public  has  its  commercial 
value  to  any  transportation  company. 
In  fact,  it  is  worth  its  weight  in  Gold, 
and  that  happens  to  be  the  name  of  the 
New  York  company  to  whom  you  should 
apply  for  any  further  information  on 
the  subject. 


ment,  by  hand  wheel,  for  moving  the 
chisel  to  its  required  position.  The 
chisel  ram  is  gibbed  to  the  housing  and 
carries  the  boring  spindle  that  prepares 
the  material  for  the  chisel  thrust.  This 
boring  spindle  runs  in  a  long,  self-oil- 
ing bearing  in  the  frame.  The  boring 
spindle  in  the  chisel  is  driven  by  mitre 
gears.  The  chisel  has  a  stroke  of  7 
inches  and  will  mortise  to  the  depth  of 
6  inches  at  the  rate  of  twenty  strokes 
per  minute.  The  ram  has  a  vertical  ad- 
justment   of    TO    inches.      The    extreme 


H01,I,0W     CHISEL    CAR     MORTISER. 


New  Mortiser. 

It  has  been  our  aim  to  show  to  our 
readers  the  latest  developments  in  the 
machinery  line,  and  for  this  purpose 
we  select  a  hollow  chisel  mortising  ma- 
chine, made  by  the  J.  A.  Fay  &  Egan 
Co.,  of  Cincinnati. 

This  machine  has  just  been  finished, 
and  has  been  fully  tested.  It  has  been 
especially  designed  for  car  builders  and 
represents  an  evolution  from  previously 
made  tools  of  this  kind  which,  in  their 
day,  met  with  success. 

The  frame  is  very  heavy,  and  has 
a  wide  base.  The  housing  is  gibbed 
firmly  to  the  frame,  with  provision  for 
■^•-iiig  up  wear,  and  has  a  lateral  move- 


lateral  motion  of  the  housing  is  17 
inches.  The  table  for  supporting  the 
material  is  6  feet  6  inches  long.  It  is 
raised  and  lowered  by  power,  thus  giv- 
ing quick  return  to  the  chisel. 

The  reciprocating  motion  of  the 
chisel  ram  is  produced  by  elliptical 
gearing.  The  Auxiliary  Boring  Attach- 
ments are  driven  by  independent  count- 
ershafts. The  auxiliary  boring  at- 
tachments are  placed  one  on  each  side 
of  the  frame,  at  such  distance  from  the 
chisel  as  will  permit  of  adjusting  them 
to  an  angle  of  thirty  degrees  in  either 
direction.  The  spindles  have  a  vertical 
stroke  of  18  inches  and  a  lateral  adjust- 
ment of  14  inches. 


Gold  Car 
Heating  and 
Lighting  Co. 

Manufacturers  of 

ELECTRIC,  STEAM  AND 
HOT  WATER  APPARATUS 

FOR     RAILWAY    CARS 

EDISON 
STORAGE  BATTERY 

FOR  RAILWAY  CAR  LIGHTING 


CRtaloeuea  and  Circulars 
cheerfully  furnished 


Main  omce:  Wbitehall  Bulldlns 

IT  Battery  Place,  New  York 


The  Twentieth 
Century 
Master  Mechanic 

Won't  use  Solid  Mandrels. 
Cost  too  much,  take  up  too 
much  room  and  don't  give 
satisfaction. 

Nicholson 
Expanding  Mandrels 

Take  everything  from  1  to  T 
inch  holes.  Take  up  little 
room  — always  ready  and 
you  can  buy  four  sets  for 
the  cost  of  one  of  the  solid 
kind. 

Are  You  Using  Them? 

Catalogue  tells  you 
more  about  them. 

W.  H.  Nicholson  &  Co. 

Wilkesbarre,  Pa. 
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Homestead 

Vaclves 

straightway,  Three-way  and  Pour-way, 

and 

Homestead 

Locking  Cocks 

Are  Famous  the  World  Over 


They  cost  more,  but  are  worth  vrry  much  more 
than  other  itiakes.     You  try  Ihera  and  see. 


Braes,  IJ^j  in.,  $6.00  net 


Iron  Body,  Brass  Phig,  1^  in.,  $400  net 

Homestead  Valve  Mfg.  Co. 

homestead',  pa.     PITTSBURG,  PA. 


American  Locomotive 
Sander  Company 

nth  &  Willow  Sts.,  Philadelphia,  Pa. 

rropriclors  and  Maoufarliirere 

SANDERS 


Leach,  Shekbtrne.  De.kn. 

Hoi'STON.    ''Sue"  and  CriiTt 


THE  ROBERT  W.  HUNT  &  CO. 

Buremu  of    Inspection.  Tests   and   Consultation, 
1137  THE  ROOKERY,  CHICAGO. 

66  Broadway,  New  York.  F»rk  Building,  Pittsburgh. 
;>1  Norfolk  House  London,  Enl. 
Inspection  of  Steel  Rails.  Splice  Bars,  Railroad  Care, 
Wheels,  Axles,  etc.  Cufmtcal  Ladoratory— .Analysis 
of  Ores,  Iron,  Steel.  Oils,  Water,  et^.  Puy«uai,  L.vro- 
RAroKY— Test  ff  Metals.  Prop  and  Pn'liug  TestofCoup- 
lers,  Draw  Bai-s,  etc. 

Kfficienoj'  Tcsti,  of  Boilers.  Kogtiies  and  Loconuitives 


To  Aid  in  Adjusting  the  Train  Loads, 
At  the  October  meeting  of  tlie  New 
York  Railroad  Chih.  Mr.  J.  ^L  Daly, 
car  accountant  ut  tlie  Illinois  Central, 
]. resented  a  paper  on  Loading  of  Loco- 
motives. The  most  important  feature 
of  the  paper  was  the  recommending  of 
:in  apparatus  for  calculating  mecliani- 
cally  the  proposed  load  of  a  train. 

The  necessity  for  an  improved 
iiKilidil  ni  liguring  up  was  well  ex- 
plained in  the  following  paragraphs  of 
llic  paper: 

"The  tonnage  footings  on  conduct- 
or's reports  of  to-day  are  very  inac- 
curate. Imagine  the  average  yard- 
master  or  conductor,  after  taking  the 
initials,  numbers  and  seals,  on  fifty  to 
si.xty  cars,  also  looking  the  cars  over 
for  defects,  tlu-n  go  to  the  office  and 
get  his  bills,  enter  the  contents  and 
tonnage  of  each  car  in  his  book,  then 
try  to  foot  up  his  tonnage  correctly 
while  standing  at  the  counter  along 
with  others,  trying  to  get  his  running 
orders  and  make  out  reports  to  the 
chief  dispatcher,  showing  the  consist  of 
his  train.  He  has  so  inany  things  to 
think  about  at  one  time  that  I  am  sur- 
prised he  computes  his  tonnage  as  ac- 
curately as  is  done.  A  conservative 
estimate  is  70%  of  the  reports  so  com- 
piled are  inaccurate,  and  some  place  it 
at  85%.  Invariably,  the  tonnage  re- 
ported is  higher  than  the  actual  ton- 
nage hauled.  What  would  be  the  re- 
sult if  we  place  additional  burdens  on 
the  conductor  by  having  him  carry  a 
chart  with  him  to  adjust  or  reduce  from 
gross  weight  to  drawbar-pull  each  car 


TONNAGE  REGISTER.     PI,ATE  A. 

in  his  train?  That  is  difficult  for  ex- 
pert clerks  to  handle,  in  a  comfortable, 
quiet  office,  where  their  minds  are  con- 
stantly on  the  work  of  adding,  but  put 
them  out  in  a  yard  in  rain  and  snow, 
with  the  responsibility  of  a  train  on 
them,  and  their  work  in  adding  would 
be  no  better  than  that  of  the  con- 
ductor's. 

"Again,  each  part  of  a  train  district  or 
division  chould  receive  independent  and 
complete  supervision,  in  order  that  the 
result  of  the  whole  maj-  be  successful, 
and  the  officer  in  charge  should  know 
that  all  trains  moving  over  any  part  of 


liis  division  in  the  direction  of  he:ivy 
traffic  pulled  their  full  rating,  and  re- 
ports of  this  kind  will  enable  him  to 
dispel  any  doubts  from  the  minds  of 
his  superior  officers  that  he  is  not  inov- 
ing  his  maximum  tonnage  at  the  inini- 
mtini  of  expense. 

"From  these  figures  the  olTicer  ir» 
charge  will  have  no  trouble  in  de- 
termining where  it  will  or  will  not  pay 
to  reduce  grades." 

The  computing  device  of  which  we 
show  three  illustrations  is  thus  de- 
scribed : 

Plate    (.-?)    represents   the   train    lon- 


PLATE    B. 

nage  equating  machine,  which  is  con- 
structed soinewhat  similar  to  a  cash 
register.  The  case  at  top  and  front  is 
removed,  to  show  the  inner  mechanisnr. 
The  keys  with  numbers  15  to  70.  ar- 
ranged outside  the  case,  represent  the 
gross  tons  of  car  and  contents,  as- 
shown  on  waybills.  The  numerals  at 
the  lower  left-hand  corner  represent 
the  number  of  cars  in  train,  the  num- 
bers at  the  left  on  top  represent  the 
drawbar-pull  tonnage,  equated  from  the 
actual  tonnage.  The  bell  at  the  left 
side  sounds  automatically  when  the 
limit  of  cars  allowed  on  one  train  has 
been  reached.  ' 

Plate  (B)  furnishes  a  side  view.  At 
the  right  attached  to  large  wheel,  is  a 
clutch  that  grips  the  large  wheel  and 
causes  it  to  move  the  distance  the  key 
moves  down.  This  wheel  causes  the 
numeral  wheel  o  to  gg  to  move  sufficient 
to  register  the  number  of  tons  called 
tor  by  the  key  employed.  At  the  right 
on  top  is  a  compounding  wheel  on 
which  numbers  o  to  99  are  located,  and 
alongside  this  wheel  is  a  guide  yoke 
with  small  adjustable  screw  at  top, 
which  is  attached,  and  moves  with  the 
key  in  motion.  The  screw  in  guide 
yoke  comes  in  contact  with  the  irregu- 
lar face  on  the  small  cam  wheel  im- 
mediately under  it  and  causes  the  key 
and  numeral  wheel  to  stop  at  a  pre- 
determined point.  This  cam  wheel  has 
the  irregular  faces  so  arranged  that 
when  numerals  of  cars  in  train  and  ton- 
nage is  set  at  "o"  before  starting  to 
compute  the  tonnage,  the  shoulder  at 
the  highest  point  is  immediately  under 
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the  screw  in  guide  yoke — hence  when 
you  press  key  for  car  of  60  gross  tons 
next  engine  the  guide  yoke  strikes  cam 
as  set  and  the  register  shows  51  tons. 
A  second  operation  of  same  key  regis- 
ter would  show  102  tons,  then  press  key 
15  it  would  show  119  tons.  When  a  to- 
tal of  ten  cars  have  been  computed,  be 
it  the  same  key  ten  times,  or  ten  differ- 
■tnt  keys  one  movement  each,  the  bar 
on  which  these  cams  are  attached  and 
■carried  revolves  one-tenth,  which 
■causes  a  shoulder  slightly  lower  than 
the  first  to  come  into  position  under 
•each  key,  hence  if  you  operate  key  60 
ifor  the  eleventh  to  twentieth  car  it 
moves  a  trifle  further  before  striking 
the  cam  and  causes  the  register  to 
show  52  tons  instead  of  51,  and  the  15- 
ton  key  would  now  register  18  tons  in- 
stead of  17,  this  in  order  to  provide  for 
the  additional  drawbar-pull  causes  by 
distance  of  car  from  the  power.  The 
irregular  face  on  the  cam  wheel  is  cut 
or  adjusted  under  each  key  to  control 
ihc  numeral  wheel  and  cause  it  to  regis- 


Accuracy  Desired. 

The  Baker  City  (Ore.)  Herald  has 
the  following  news  item,  which  shows 
a  comniendable  thirst  for  accurate  rail- 
road information.  It  says:  It  was  ru- 
mored yesterday  tliat  the  O.  R.  &  N. 
was  going  to  put  in  three  new  ties 
and  a  frog  in  the  local  switch  yards. 
Realizing  the  error  of  our  ways  in  the 
past  on  railroad  news,  we  determined 
to  follow  the  example  set  by  the  only 
authoritative  railroad  sheet  in  the  State, 
and,  accordingly,  we  telephoned  Mr.  J. 
P.  O'Brien,  the  Oregon  boy,  whom  to 
know  is  to  love,  and  received  the  fol- 
lowing, which  made  us  feel  as  if  an 
annual  pass  wasn't  so  far  off,  after  all : 
"No  truth  in  the  rumor  as  to  frog.  Ties 
correct."    There  you  are. 


Locomotive 
Blow-Off  Plug  Valves 


ri,ATE   c. 

ter  and  record  tlie  drawbar-pull  of  any 
gross  weight  of  car  at  each  location  of 
car  in  train,  thereby  making  proper  al- 
lowance to  engine  when  heavy  cars  are 
placed  at  the  rear  and  light  cars  at  the 
licad  end  of  train — in  addition  to  auto- 
matically reducing  the  gross  tons  to 
<lrawbar-pull. 

Plate  (C)  represents  end  view  show- 
ing at  top  the  tonnage  numeral  wheels, 
and  at  the  bottom  the  wheel  which  re- 
cords the  total  number  of  cars  in  train 
and  changes  the  position  of  cams  at 
pre-determined  intervals — every  tenth 
or  fifth  car  as  desired. 

This  machine  is  intended  for  use  in 
the  office  of  the  yard  master  where  way- 
bills are  kept,  and  the  tonnage  to  be 
computed  on  machine  by  the  clerk — a 
machine  to  be  placed  at  ends  of  all 
tiain  districts  and  at  important  inter- 
mediate filling-out  stations,  in  order  to 
not  only  adjust  correctly  the  drawbar- 
pull  of  trains,  but  to  take  away  from 
the  trainmen  the  work  of  computing 
their  tonnage  and  avoid  all  chance  for 
error  and  light  loading,  which  is  invari- 
ably the  case  at  present. 


We  often  get  letters  approving  of  tlie 
stand  taken  by  Railw.-\y  and  Locomo- 
tive Engineering,  and  sometimes  we  get 
letters  where  criticism  of  our  opinions 
is  the  dominant  note,  but  we  lately  had 
the  pleasure  of  seeing  a  man  who  came 
to  the  office  to  personally  thank  our 
chief  editor,  Mr.  Angus  Sinclair,  for 
the  stand  he  had  taken  at  the  last  M.  M. 
convention  regarding  the  status  of  the 
railroad  fireman.  Among  the  remarks 
which  were  made  on  that  occasion  were 
these,  which  seemed  to  strike  a  respon- 
sive chord  in  the  heart  of  our  friend. 
Mr.  Sinclair  said:  "Everytliing  ought 
to  be  done  to  help  that  man  (the  loco- 
motive fireman)  so  there  should  be  no 
unnecessary  increase  of  labor  laid  upon 
him.  The  coal  should  be  moved  ahead 
at  water  stations,  but  that  practice  is 
very  much  neglected  to  say  the  least 
about  it." 

The  report  that  the  Grand  Trunk 
shops  at  Port  Huron,  Mich.,  were  to  be 
removed  is,  to  say  the  least,  premature. 
The  shops  there  are  to  be  extensively 
enlarged,  offering  employment  to  300 
additional  men.  The  present  force 
number  over  400.  The  enlargement  is 
chiefly  necessary  by  increased  need  for 
freight  cars. 


All  Brass,  extra  heavy,  with  Cased  Plug. 
For  250  lbs.  pressure. 

Made    with    Draining    Plug    to    prevent 
freezing.  


Locomotive 

Gauge 
Cocks 

For  High  PrcMUr* 

Bordo  Self-Grind- 
ing Gauge  Cocks, 
made  with  renew- 
able Hard  Bronze 
Disc.  Opened  and 
closed  with  a  quar- 
ter turn.  Guaran- 
teed Steam  tight 
under  the  most  ex- 
acting conditions. 
Shanks  Threaded 
to  specification* 
for  Locomotives. 


Fig.  23,  with  Wheel. 


Swing-Joints  and 
Pipe  Attachment 


During  eight  months  of  the  present 
year,  345  American  locomotives  have 
been  exported  to  foreign  countries,  of 
which  Japan  received  25.  The  others 
are  distributed  among  tlie  South  Amer- 
ican Republics  and  Canada.  Their  total 
valuation  was  $2,941,416. 


The  new  shops  of  the  Missouri  Pa- 
cific, at  Sedalia.  Mo.,  have  been  open- 
ed, and  much  trouble  has  been  experi- 
enced to  find  accommodation  for  the 
great  influx  of  workmen.  When  in  full 
working  order  over  2.000  will  be  en- 
gaged.   

The  Norfolk  &  Western  Railroad 
Company  is  in  the  market  for  from  3.000 
to  5.000  cars  in  addition  to  .^00  coke  cars 
being   built   in   the   company's    shops. 


i-'ie-  33- 

May  be  applied  between  Locomotive  and 

Tender. 
These    Swing-Joints     are     suitable    for 

Steam,  Gas,  Air,  Water  or  Oil. 

Complete  Booklet  on  Application 

L.  J.  BORDO  CO. 

PHILADELPHIA,  PA. 
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Tate  Flexible 
Staybolt 


Holds  firebox  sheets  securely 
together,  and  accommodates 
itself  to  the  unequal  expan- 
sion of  the  plates. 

FLANNERY  BOLT 
COMPANY 

PITTSBIRG,  PA.,  U.  S.  A. 

Suite  308,  Frick  BIdg. 
B.  E.  D.  STArrORD,  General  Manager 

Write  us  for  Reference  Book 


Reviving  the  Combustion  Chamber. 

Tlirouglioiit  the  vvliole  course  of 
years  that  the  locomotive  has  been  in 
use,  there  has  been  a  succession  of  pe- 
riods when  it  was  the  prevailing  fashion 
to  put  upon  it  some  invention  or  re- 
ported improvement  which  was  glori- 
fied for  a  brief  period  and  then  fell  into 
innocuous  desuetude.  Every  railroad 
carrying  the  burden  of  gray  hairs  can 
iccall  various  fashions  that  had  a  brief 
popularity  and  then  went  to  oblivion. 

Among  the  very  earliest  attempts  to 
extract  the  elusive  heat  units  from  fuel 
was  the  combustion  chamber.  The  ap- 
plying of  combustion  chambers  was  a 
fashion  that  raged  for  a  time  and  the 
locomotive  designers  had  numerous  re- 
lapses of  the  complaint  in  mild  form 
even  to  times  within  the  memory  of  in- 
fants yet  in  short  garments.  We  illus- 
trate a  recent  attempt  to  revive  the 
combustion  chamber  fad  and  it  is  real- 
ly ingenious  and  ambitious.  The  pic- 
ture tells  the  whole  story.  It  is  pro- 
posed to  pass  the  gases  of  combustion 
from  the  fire  box  to  a  combustion 
chamber  near  the  smoke  box,  then  back 


LONG    ON   COMBUSTION   CHAMBERS. 

to  a  second  chamber  above  the  fire  box 
close  to  the  back  head;  from  thence 
they  will  be  permitted  to  pass  to  the 
smoke  box.  It  is  a  great  scheme,  but 
we  are  afraid  that  the  gases  would  be 
of  a  refrigerating  rather  than  of  an 
evaporating  temperature  before  they 
reached  the  smoke  stack. 

The  inventor  and  patentee  of  this 
form  of  boiler  is  Charlie  Bioly.  Beaver, 
Wis. 


paper  we  speak  of  is  a  good  one.  Rail- 
way AND  Locomotive  ENciNEERtNC  is  not 
looking  for  any  prizes  in  a  walk-over 
race).  Our  magazine  and  that  of  our 
contemporary  was  for  the  time  handled 
by  the  same  man  who  did  not  boom 
cither  one  above  the  other,  but  handed 
sample  copies  of  both  papers  to  pros- 
pective subscribers  at  the  same  time, 
bidding  the  reader  take  his  choice. 
He  acted  on  the  words  of  Othello  where 
he  says:  "Speak  of  me  as  I  am;  noth- 
ing extenuate,  nor  set  down  naught  in 
malice."  In  over  ninety  per  cent,  the 
choice  fell  upon  Railway  and  Locomo- 
tive Engineering  as  being  what  was  re- 
quired by  practical  railroad  men,  who, 
as  one  engineer  recently  put  it,  "Want  to 
know  as  much  as  the  officials  of  road 
know,"  and,  therefore,  take  it  and  read  it 
regularly. 


"Speak  of  Me  As  I  Am." 

Stating  a  plain  fact  is  not  by  any  means 
necessarily  self-glorification,  and  giving 
our  readers  this  one  will  do  no  one 
any  harm  and  may  strengthen  the  faith 
which  is  in  most  of  our  friends.  One 
of  our  very  successful  club  raisers  at 
a  large  railroad  shop  in  the  West  recent- 
ly said  to  Railway  and  Locomotive  En- 
gineering that  the  magazine  spoke  for 
itself  when  a  sample  copy  was  given  to 
an  intelligent  railroad  man,  be  he  shop 
hand  or  on  the  road.  It  seems  that  an 
esteemed  contemporary  of  ours  had 
made  an  effort  to  obtain  subscribers  at 
the  point  in  question  (we  say  "esteemed 
contemporary,"  and  we  mean  it.  for  the 


Locomotive  building  for  the  Panama 
Canal  construction  work  is  going  ahead 
in  earnest  at  the  Schenectady  shops  of 
the  American  Locomotive  Company. 
Twenty-four  engines  have  already  been 
built  and  an  order  for  120  more  of  the 
same  class  has  been  placed  with  this 
company.  The  engines  are  of  the  2-6-4 
type,  with  side  and  rear  tanks,  having 
a  water  capacity  of  3,700  gallons  and  a 
fuel  capacity  of  five  tons.  They  have 
lieen  designed  with  reference  to  handi- 
ness  in  operation,  and  the  canal  people 
will  have  the  advantage  of  absolute 
similarity  of  their  motive  power 
throughout.  The  weight  of  one  of  these 
machines  in  working  order  is  183,500 
lbs.,  of  which  124,000  is  carried  on  the 
drivers.  The  cylinders  are  19x26  ins. 
and  the  gauge  of  the  track  is  S  ft. 
These  engines  will  be  used  on  the  main 
line  for  steam  shovel  work  and  when 
they  all  get  busy  something  will  have 
to  give  way. 


The  Norton  Grinding  Company, 
Worcester,  Mass.,  have  issued  a  hand- 
some circular  calling  attention  to  their 
improved  grinder,  which  is  made  espe- 
cially for  railroad  work.  It  is  perhaps 
the  most  powerful  machine  of  its  kind 
now  made,  having  the  element  of  rigid- 
ity in  a  marked  degree.  In  grinding 
piston  rods  its  value  cannot  be  over- 
estimated, the  perfect  smoothness  of 
finish  effecting  a  great  saving  in  pack- 
ing. The  circular  describes  the  simple 
methods  used  in  grinding  piston  rods, 
valve  stems,  crank  pins,  axles  and  other 
work. 


The  Falls  Hollow  Staybolt  Company, 
of  Cuyahoga  Falls.  O.,  have  just  re- 
ceived a  large  order  for  hollow  staybolt 
iron  bars  for  export  to  the  Imperial 
Railway  of  North  China  and  also  an 
order  for  a  supply  of  the  same  material 
for  the  Imperial  Railway  of  Japan. 
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The  motto  on  the  seal  of  the  State  of 
Connecticut — Qui  Transtulit  Sustinet 
(He  who  brought  us  hither  will  sustain 
us) — was  the  crystallization  of  a  beauti- 
ful thought  naturally  arising  in  the  minds 
of  the  Pilgrim  Fathers  and  other  early 
settlers  who  cleared  their  way  heroically 
through  the  trackless  wilderness.  The 
conditions  that  confronted  ihem  no  long- 
er e.xist,  but  the  same  resolution  and 
courage  that  manfully  meets  and  mas- 
ters difficulties,  and  the  same  patience 
that  never  wearies,  are  just  as  neces- 
sary to  success  in  every  walk  of  life  to- 
day as  it  was  to  these  Puritan  pioneers. 
To  none  is  this  more  true  than  to  the 
young  mechanic  or  engineer  who  has 
chosen  the  construction  or  manipula- 
tion of  the  mechanical  appliances  used 
on  railways  as  his  calling.  In  some  re- 
spects the  difficulties  grow  with  the  com- 
ing years.  There  is  no  royal  road  to  a 
mastery  of  the  multiplying  details  of  such 
a  calling.  Success  necessitates  that  our 
lives  must  be  characterized  by  study  and 
observation  and  the  intelligent  utilization 
of  the  results  of  both.  The  successful 
railroad  man  of  to-day  is  the  man  who 
has  made  the  best  of  his  oportunities  to 
study  the  principles  underlying  his  art  or 
occupation,  and  has  taken  to  heart  and 
profited  by  the  lessons  taught  by  the 
successes  and  sometimes  even  by  the 
failures  of  others. 

In  such  a  case  railroad  literature  is 
indispensable.  It  should  be  of  a  kind 
that  maintains  a  high  standard  of  value 
to  the  student.  The  qualities  of  clear- 
ness, brevity,  and  thoroughness  should 
distinguish  such  matter,  and  in  these 
essential  elements  it  has  been  the  con- 
stant aim  of  the  promoters  of  Railway 
AND  LocoMorn-E  Engineering  to  present 
an  illustrated  journal  of  practical  rail- 
way motive  power  and  rolling  stock 
which  has  been  universally  acknowl- 
edged among  railroad  men  to  be  the 
most  potential  educational  factor  in  this 
department  of  our  time.  The  price, 
$2.00  a  year,  delivered  monthly  to  any 
address,  places  it  within  the  reach  of 
every  railway  employee. 

"Twentieth  Century  Locomotives." 
Angus  Sinclair  Co.,  deals  comprehen- 
sively with  the  design,  construction,  re- 
pairing and  operating  of  locomotives  and 
railway  machinery.  First  principles  are 
explained.  Steam  and  motive  power  is 
dealt  with:  workshop  operations  de- 
scribed, valve  motion,  care  and  manage- 
ment of  locomotive  boilers,  operating 
locomotives,  road  repairs  to  engines, 
blows,  pounds  in  simple  and  compound 
engines;  how  to  calculate  power,  train 
resistance,  resistances  on  grades,  etc. 
Shop  tools  explained.  Shop  receipts, 
definitions  of  technical  terms,  tables, 
etc.  Descriptions  and  dimensions  of  the 
various  types  of  standard  locomotives. 
The  book  is  well  and  clearly  illustrated 


and  is  thoroughly  up  to  date  in  all  par- 
ticulars, fully  inde.>:ed.  Just  off  the 
press.     Price,  $3.00. 

"Locomotive  Engine  Running  and 
Management,"  by  Angus  Sinclair,  is  an 
old  and  universal  favorite.  \  well-known 
general  manager  remarked  in  a  meet- 
ing of  railroad  men  lately,  "I  attribute 
much  of  my  success  in  life  to  the  inspi- 
ration of  that  book.  It  was  my  pocket 
companion  for  years."  We  sell  it  for 
$2.00. 

"Practical  Shop  Talks."  Colvin.  This 
is  a  very  helpful  book,  combining  in- 
struction with  amusement.  It  is  a  par- 
ticularly useful  book  to  the  young  me- 
chanic. It  has  a  stimulating  effect  in 
inducing  him  to  study  his  business.  The 
price  of  it  is  50  cents, 

"Examination  Questions  for  Promo- 
tion." Thompson.  This  book  is  used 
by  many  master  mechanics  and  travel- 
ing engineers  in  the  examination  of  fire- 
men for  promotion  and  of  engineers  like- 
ly to  be  hired.  It  contains  in  small  com- 
pass a  large  amount  of  information 
about  the  locomotive.  Convenient  pock- 
et size.  We  cordially  recommend  this 
book.     The   price   is   75   cents. 

The  1904  Air  Brake  Catechism.  Con- 
ger. Convenient  size,  202  pages,  well 
illustrated.  Up  to  date  information  con- 
cerning the  whole  air  brake  problem,  in 
question  and  answer  form.  Instructs  on 
the  operation  of  the  Westinghouse  and 
the  New  York  Air  Brakes,  and  has  a 
list  of  examination  questions  for  en- 
ginemen  and  trainmen.  Bound  only  in 
cloth.     Price,  $1.00. 

"Compound  Locomotives."  Colvin. 
This  book  instructs  a  man  so  that  he 
will  undestand  the  construction  and 
operation  of  a  compound  locomotive  as 
well  as  he  now  understands  a  simple 
engine.  Tells  all  abount  running,  break- 
downs and  repairs.  Convenient  pocket 
size,  bound  in  leather,  $1.00. 

"Catechism  of  the  Steam  Plant." 
Hemenway.  Contains  information  that 
will  enable  a  man  to  take  out  a  license 
to  run  a  stationary  engine.  Tells  about 
boilers,  heating  surface,  horse  power, 
condensers,  feed  water  heaters,  air 
pumps,  engines,  strength  of  boilers, 
testing  boiler  performances,  etc.,  etc. 
This  is  only  a  partial  list  of  its  con- 
tents. It  is  in  the  question  and  answer 
style.  128  pages.  Pocket  size.  50 
cents. 

"Care  and  Management  of  Locomo- 
tive Boilers."  Raps.  This  is  a  book  that 
ought  to  be  in  the  hands  of  every  per- 
son who  is  in  any  way  interested  in 
keeping  boilers  in  safe  working  order. 
Written  by  a  foreman  boilermaker.  Also 
contains  several  chapters  on  oil  burning 
locomotives.     Price.  50  cents. 

"Locomotive  Link  Motion."  Halsey. 
Any  person  who  gives  a  little  study  to 
this  book  ceases  to  find  link  motion  a 
puzzle.     Explains  about  valves  and  valve 


Books  That  Help  Railway  Men 


Twentieth  Century  Locomotives 

By  Angus  Sinclair  Company.  The 
most  valuable  book  on  the  locomotive  in. 
print.  A  definite  authority  on  designing, 
maintenance  and  operating.     $3.00. 

Locomotive  Link  Motion 

By  F.  A.  Halsey,  M.  E.  Rehable  up- 
to-date  information  about  valve  motioD 
that  every  ambitious  railroad  man  ought 
to  understand.     $1.00. 

Compound  Locomotives 

By  Fred  H.  Colvin,  M.  E.  Tells  every- 
thing an  engineer  needs  to  know  about 
all  kinds  of  American  compound  locomo- 
tives.    Ji.oo. 

Care  of  Locomotive  Boilers 

By  Henry  Raps.  If  the  facts  told  in 
this  book  were  familiar  to  all  motive 
power  men  there  would  be  no  boiler  ex- 
plosions.    50  cents. 

Firing  Locomotives 

By  Angus  Sinclair.  Describes  the 
work  done  by  a  first-class  fireman — the 
ideal  smoke  preventer  and  coal  saver. 
50  cents. 

Practical  Shop  Talks 

By  Fred  H.  Colvin.  Positive  informa- 
tion for  mechanics  imparted  in  a  highly 
amusing  style.     50  cents. 

Machine  Shop  Arithmetic 

Easy  methods  of  calculating  all  sorts  of 
mechanical  problems.     50  cents. 

Catechism  of  Steam  Plant 

By  F.  F.  Hemenway.  Men  trying  to 
become  licensed  engineers  will  find  thi» 
book  a  masterly  help.  Nothing  better, 
50  cents. 

Mechanical  Drawing 

By  O.  H.  Reynolds,  M.  E.  Practical 
aid  to  men  ambitious  to  become  drafts- 
men.    50  cents. 

Locomotive  Running  Repairs 

By  L.  C.  Hitchcock,  M.  E.  Is  a  nsefal 
hand-book  that  thousands  of  shopmen 
cherish.     50  cents. 

Stories  of  the  Railroad 

By  John  A.  Hill,  M.  E.  A  most  enter- 
taining book  by  the  witty  author  of 
"  Skeevers'  Object  Lessons."    $1.50. 

Skeevers'  Object  Lessons 

By  John  A.  Hill.  Wit  and  wisdom 
combined  in  imparting  most  sagacious 
information  concerning  locomotive  man- 
agement.    $1.00. 

BARGAIN 

These  twelve  valuable  books,  that  form 
a  library  in  themselves,  will  be  sent  on 
receipt  of  $8.00. 

ANGUS  SINCLAIR  COMPANY 

136  LIBERTY  STREET,  NEW  YORK 
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STANDARD  MECHANICAL  BOOKS 

FOR  ROAD  AND  SHOP  MEN 

BY  CHAS.  McSHANE 

The 
Locomotive  Up  to  Date 

Price.  $2.50 

New  York  and 
Westinghouse  Air  Brakes 

Price,  $1.50 


One  Thousand  Pointers  for 
Machinists  and  Engineers 


Price,  $1.50 


All  books  bound  lr\  fine  clotK 


AGENTS  WANTED  every  inhere  ;  write  for 
terms  and  descriptive  circulars.  Will  be  sent 
prepaid  to  any  address  upon  receipt  of  price. 

GRIFFIN  &  WINTERS 

171    La.    Salle    Street.    CHICAGO 


Wm.  R.  Phelps  &  Co. 

MANUFACTURING   JEWELERS. 


High 

Class 

Watches, 

Diamonds, 

and 

other 

Precious 

Stones. 


motion    in    plain     language,     easily     un- 
derstood.    Price,  $1.00. 

"Machine  Shop  Arithmetic."  Colvin 
and  Cheney.  This  is  a  book  that  no 
person  engaged  in  mechanical  occupa- 
tions can  afford  to  do  without.  Enables 
any  workman  to  figure  out  all  the  shop 
and  machine  problems  which  are  so 
puzzling  for  want  of  a  little  knowledge. 
We  sell  it   for  50  cents. 

"Firing  Locomotives."  Sinclair.  Treats 
in  an  easy  way  the  principles  of  com- 
bustion. While  treating  on  the  chemis- 
try of  heat  and  combustion,  it  is  eas- 
ily understood  by  every  intelligent  fire- 
man.   The  price  is  50  cents. 

"Skeevers'  Object  Lessons."  Hill.  A 
collection  of  the  famous  object  lesson 
stories  which  appeared  in  this  papei' 
several  years  ago.  They  are  interest- 
ing, laughable,  and,  best  of  all,  they  are 
of  practical  value  to-day.    $1.00. 

"Stories  of  the  Railroad."  Hill.  Best 
railroad  stories  ever  written.  Those 
who  have  not  read  these  stories  have 
missed  a  great  literary  treat.     $1.50. 

"Standard  Train  Rules."  This  is  the 
code  of  train  rules  prepared  by  the 
American  Railway  Association  for  the 
operating  of  all  trains  on  single  or 
double  track.  Used  by  nearly  all  rail- 
roads. Study  of  this  book  would  pre- 
vent many  collisidns.     Price,  50  cents. 

"Mechanical  Engineers'  Pocket  Book." 
Kent.  This  book  contains  1,100  pages 
6x3'/(  ins.  of  closely  printed  minion 
type,  containing  mechanical  engineering 
matter.  It  ought  to  be  in  the  bookcase 
of  every  engineer  who  takes  an  interest 
in  engineering  questions.  We  use  it  con- 
stantly as  a  reference  for  questions 
sent  to  us  to  be  answered.  Full  of 
tables  and  illustrations.  Morocco  leath- 
er, $5.00. 

"Locomotive,  Simple.  Compound  and 
Electric."  Reagan.  An  excellent  book 
for  people  interested  in  any  kind  of  lo- 
comotive. It  will  be  found  particularly 
useful  to  men  handling  or  repairing 
compound  locomotives.  It  is  the  real 
locomotive  up  to  date.     $2.50. 

Ratlw.w  akd  Locomoti\-e  Engineer- 
ing.    Bound  volumes.     $3.00. 


We  make  a  specialty  of 
Masonic  and  all  other  Emblems. 

Diamonds  purchased  of  us  at  present 
prices  are  a  good  investment.     We 
have  a  fine  line  of  the  best  Railroad 
Watches  at  rock  bottom  prices. 
Jewelry  of  every  description. 

WM.  R.  PHELPS  &  CO. 

3a  MAIDEN  LANE,  NEW  YORK,  N,  Y. 


less  surface  to  the  passage  of  drops  of 
water,  which  are  inclosed  each  in  its 
own  invisible  sack  or  skin,  usually  called 
the  surface  film,  and,  moreover,  under 
the  circumstances,  the  lampblack  has  no 
tendency  to  break  the  surface  film  of 
the  drop  and,  therefore,  no  tendency 
to  mix. 

The  experiment  is  given  as  follows: 
"Take  a  strip  of  strong  paper  about 
4  ins.  wide,  and  as  long  as  you  can  get. 
Several  pieces  pasted  end  to  end  will 
do.  Pass  the  paper  over  the  smoking 
flame  of  a  lamp,  or,  better  yet,  cover  one 
side  with  electrotyping  graphite.  Place 
on  end  on  the  table  several  books  of 
gradually  decreasing  size.  Spread  the 
strip  of  paper  over  these  so  that  it  as- 
sumes the  form  of  a  house  roof,  from 
the  large  book  toward  the  small  ones. 
At  the  end  let  the  paper  fall  into  a 
plate.  At  the  other  end,  where  the  large 
book  stands,  pour  water,  drop  by  drop, 
on  the  paper.  These  drops  will  run  down 
the  inclined  plane;  then,  in  consequence 
of  the  momentum  acquired,  will  jump 
over  the  back  of  the  second  book,  and 
thus  following  one  another  they  will 
reach  the  plate.  The  spectacle  of  these 
drops  of  water  rising  and  falling  by 
turns,  and  seeming  to  compete  in  live- 
liness with  each  other,  is  most  curious." 
Try  the  experiment  when  you  have  time 
and  tell  the  Dixon  people  how  you 
found  it.         

Air  Power  is  a  neat  little  publication 
which  has  been  running  for  a  year.  It 
has  been  got  out  by  the  Rand  Drill 
Company,  of  New  York,  and  has  con- 
tained articles  illustrative  of  the  various 
uses  to  which  compressed  air  is  put  in 
railroad  service.  It  is  well  illustrated 
and  very  neatly  printed.  The  Rand  peo- 
ple, however,  announce  that  they  will 
discontinue  the  publication  of  Air  Power 
for  the  present.  Copies  of  the  last  num- 
ber can  be  obtained  on  application  to  the 
company.  No.  II  Broadway,  New  York. 


Drops  of  Water  and  Lampblack. 
The  following  interesting  home  experi- 
ment detailed  in  the  columns  of  the 
Buffalo  Express,  has  been  reprinted  in 
Graphite  for  October,  1905.  This  latter 
publication  is  the  house  organ  of  the 
well-known  Joseph  Dixon  Crucible  Com- 
pany, of  Jersey  City.  N.  J.  This  firm  is 
an  authority  on  graphite  in  all  forms 
and  in  all  commercial  uses,  especially 
when  employed  as  a  lubricant  or  in  lead 
pencils.  They  are  also  the  makers  of 
a  graphite  paint  for  protecting  steel  sur- 
faces. The  success  of  the  experiment 
depends  upon  the  fact  that  lampblack 
coated  paper  presents  an  almost  friction- 


J.  .\.  Fay  &  Egan  Co.,  the  big  wood- 
working machinery  firm  of  Cincinnati, 
Ohio,  have  lost  one  of  their  great  de- 
signers, Harry  Smith  Spencer,  who  died 
very  suddenly  at  his  home  in  Cincin- 
nati, August  iq,  1905-  Mr.  Spencer  was 
not  exactly  their  head  man,  but  was 
tending  that  way  very  much.  He  was 
brought  up  in  their  employment  and 
never  was  enticed  away  by  any  other 
firm.  He  knew  all  the  old  and  new  pat- 
terns and  drawings  of  the  firm,  and  his 
20  years'  experience  made  his  ser\-ices 
invaluable.  Regarding  Mr.  Spencer's 
ability,  Mr.  Thos.  P.  Egan,  the  Presi- 
dent, says:  "There  was  no  man  his 
equal  in  the  United  States,  or  we  would 
immediately  hire  him.  Designers  of 
his  caliber  are  scarce,  as  his  ability 
amounted  to  absolute  genius."  Mr. 
Egan  despairs  of  finding  a  young  man 
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THE  DIKESMITH 

School  of 
Air  Brakes 

MEADVILLE,  PA. 

gives  a  full  course  of  iastruction  in  both 
the  Westinghouse  and  New  York  Air 
Brake  Systems,  including  all  Text  Books 
and  colored  charts,  lor 

Only  $10 


Terms,  cash  or  partial  payments.  Send 
ns  your  address  and  we  will  mail  you 
full  particulars. 

This  is  the  first  time  railroad  men  nave 
ever  had  an  o  .portunity  of  getting  a 
complete  air  brake  education  for  a  nom- 
inal sum.     Write  today. 

The  Dukesmith  School  of  Air  Brakes, 

MEADVILLE.  PA. 

F.  H.  Dukesmith,  A.  B.  E..  Director. 


St.  Louis 


FIRST     PRIZE     FOR 


TOOL  STEEL 


to  fill  the  vacancy,  and  will  probably 
have  to  grow  another.  He  is  open,  how- 
ever, for  negotiations  or  proposals  from 
any  one  in  this  country. 


AWARDED    TO 

Mclnnes  Steel  Co. 

CORRY,  PA. 

in  competition  with  the  best  makes  in 
England  and  Germany.  Also  manu- 
facturers of  all  kinds  of  Tool  Steel, 
Die    Blocks,    and    Steel    Forgings. 

Write    for  Prices   and  Information 


The  Duff  Manufacturing  Company,  of 
Pittsburgh,  makers  of  the  Barrett  jacks, 
Iiave  burst  into  song,  and  have  just  is- 
sued an  artistic  little  pamphlet  record- 
ing in  melodious  verse  the  story  of 
Archimedes  and  his  promise  to  move 
the  world.  The  verses  close  by  a  happy 
reference  to  the  absurdity  of  the  philos- 
opher making  such  a  promise  without 
having  one  of  the  Duff  jacks  ready  to 
hold  the  world  in  place  when  moved. 
There  are  two  certain  things  about  the 
story.  The  Romans  cut  short  the 
career  of  the  old  Syracusan  before  he 
had  begun  his  promised  undertaking. 
Duff's  jacks  are  doing  all  that  the  Duff 
Company  have  promised  that  they  can 
do.  Performance  speaks  louder  than 
promise.         

The  United  States  Metallic  Packing 
Company,  of  Philadelphia  and  Chicago, 
have  issued  a  fine  new  catalogue  de- 
scriptive of  their  popular  metallic  pack- 
ing. Their  numerous  devices  are  de- 
signed to  meet  every  kind  of  work,  and 
in  the  important  element  of  flexibility 
their  vibrating  cnp-and-ball  joint  per- 
mits the  packing  to  follow  the  rod 
when  the  inevitable  lost  motion  occurs 
between  crossheads  and  guides.  This 
peculiarity  has  given  their  packing  a 
high  place  in  modern  steam  engineering 
practice.  The  catalogue  gives  minute 
descriptions  of  their  various  methods 
and  improvements  in  piston,  valve-rod 
and  pump  packing.  The  numerous  illus- 
trations are  in  the  highest  style  of  the 
art. 

Baxter  D.  Whitney  &  Son,  manufac- 
turers of  woodworking  machinery,  Wich- 
endon,  Mass.,  have  issued  a  finely  illus- 
trated, large  catalogue  descriptive  of 
their  extensive  variety  of  woodworking 
machinery.  The  catalogue  is  particularly 
interesting,  embracing  as  it  does  the  his- 
tory of  the  rise  and  progress  of  the 
works,  a  biographical  sketch  of  the 
founder— a  man  of  striking  and  forceful 
personality;  reproductions  of  interesting 
scenes,  portraits,  medals  and  a  large 
number  of  finely  finished  illustrations  of 
every  conceivable  kind  of  woodworking 
machinery  manufactured  by  them. 


ALDON 

CAR  and  ENGINE 

R^epl^ccers 


A  new  bulletin  has  just  been  published 
by  the  David  Bell  Engineering  Com- 
pany, Buffalo,  N.  v.,  in  regard  to  their 
new  improved  steam  hammers.  The 
Bell  Engineering  Works  have  long  en- 
joyed deserved  popularity  for  the  ex- 
cellence of  their  work.  During  the  pres- 
ent year  a  large  number  of  orders  have 
been   received  by  them   for   steam   hani- 


Surc,  Safe  and  Quick  derailing. 
A  Wedge  Without  Moveable  Parts. 
Slope  so  as  to  Clear  Brakes  or 
Sand  Pipes.  Rights  and  Lefts — 
Steel  or  Malleable  Iron  •. 

^^  ALDON  COMPANY 

1103  Monadnock  Block 
CHICAGO,    ILL. 

-ehe  BARRETT 

GEARED    RATCHET   CAR 

JACKS 

No.  29.  96  Tom  Capacity. 
No.  30.  35  Tons  Capacity. 

lUPBOTED  <2UICK 
ACTlIld  JACKS 

for  the  rapid  handling  of 
Empty  or  Loaded  Cars 
and  Coachet  and  for  Lo- 
comotlveB. 

Eaay  to  Opermte,  and 
they  Dave  no  lntrIo»w 
parU  or  complicated  feat- 
ares.  Have  all  the  sim- 
EUolty  of  the  onlinary 
ever  Jack,  and  are  more 
reliable  and  better  adapted 
to  car  work  than  either 
Hydraulic  or  Screw  .Jacks. 
Send  for  Special 
Bulletin  "  L  •• 

MADl    ONLY    BY 

THE  DIFF  MANUFACTIRING  CO. 

Work*:  Alleiheny,  Pa.  PITTSBURQ,  PA. 

Fairbanks,  Morsi  k,  Co.,  Chicago, 
Agent*  for  Railroad  Dept. 

Flexible  Spout 

Vertically  in  straight 
line.  Also  laterally. 
The  latest  Improve- 
ment to 


Poage  Water 
Columns 


American  Valve  and  Meter  Gompany 

CINCINNATI,   OHIO. 

S8an>  FOR  CATAX.OGUK -J 
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Y^'OU  can  hrc 
lor-a-quan 
on  smoking 
ever  in  your 
sicad  ol  buyij 
price,  pay  11 
we  couidn 
less  llian  llij 
weren't   ni 
"Bench  lo  Sihokei^'' 
intermediiite  l>ani 
rclali  dealer's  rififirsr 


Full 

Perfecto 


a  hand-matli 
Havana  see 
wrapper,    t 
BRA^D  knotva  to  sinqfc 

We  don't  scnd'cli 
because  v\(c  don'l  w 
evitabic  l<»scs  ol  iXi 
expense  ol  a  larucSbi 
oHlec  iorcii  w(ii«t 
make  you  gay  (or^lnj 

Send  us  SS.50  lor'jeji 
25  ol  these  rliie  :«c  ctijars,^; 
and  tl  you  doii'^^lke  %i 
buy  Itiem  bac"^"''''  " 
you've  smoltei 
apiece  tor 


ant' 


MTC 


y  troni  the  'two- 
It  and  keep  rl||iil 
a  cigar  as  you 
ateh  lo,  but  in- 
lie  usual  retail 
y  price— S'/ic: 
'lus  Ultra  lor 
e  ol  10c  11  we 
scllinn   Irom 
nji  out  every 
It  makes  Ihc 
more- 

Full 

Perfecto 
Size 

-long  sirlppcu 
lorlcd  Sumatra 
ANDARD    10c 
iood  cigars. 

on  approval 
incur  the  in- 
iccounts.  the 
keeping  and 
ould  have  lo 
end. 

.73  Ior50-88c!or 
pay  cxprcssage) 
11  ol  Ihcm,  we  will 
*gc  you  lor  those 
r  will  pay  you  6c 
every  one  at  10c. 

irc  -"Tricks  «l  the  Cljiar 
e  sen!  FBI:K  wllh  cvcr> 
1  "(iel  Acquatnled." 


W'liril  iintjiu  erJiiL,'   Tllfiitioil  l.i 


i>i":tTi\  K  I-:ngineeking. 

A  Clean  Headlight 
Is  easy  with 

'*  Headlight 
Cleaner" 

No  grit,  acid 
or  poison 

Makes  no  rtusl — cleans 
iiuickly  nnd  easily. 
Write   us  about  it   to- 
day. 

W.W.  CONVERSE  &  CO. 

Palmer,  Mass. 

Will  be  pleased  t"  send 
full  sized  sample  on 
a[>plicalion  to  Supts. 
M.  P.  a.  d  M.  Ms. 


Model  Locomotives  and  Castings 

Better  than  ever  I  Latest  N.  Y.  Cen. 
Standard.  High  Saddles.  Big  Drivers— 
4  sizes.  Something  extra  nice.  4c.  in 
stamps  for  catalog. 

A.    S.    CAnPBELL. 
P.  O.  Box  268,  nonticelto,  N.  Y. 


iiicr.s  from  llic  U.  S.  Government  to  be 
used  at  Panama.  Boston,  New  Orleans 
and  Marc  Island.  A  new  feature  of  their 
liammers  is  the  introduction  of  two 
strong  spiral  springs  under  the  reinforccrl 
I  ylinder  flange,  to  cushion  the  up  stroi<c 
.nid  prevent  injury  in  case  of  careless 
li.indling,  a  clearance  being  left  betwoen 
piston  and  cylinder  head  when  springs 
arc  solidly  compressed.  The  illustra- 
linns  in  llie  bulletin  are  in  the  finest 
style  of  tlic   art. 


A  mat  little  catalogue  came  to  our 
(■llicc  a  few  days  ago  which  bore  the  title 
"(ienuine  Armstrong  Stocks  and  Dies." 
The  name  of  the  firm,  the  Armstrong 
Manufacturing  Company,  at  once  sug- 
gests the  other  name  by  which  they 
are  so  often  called — The  Tool  Holder 
People.  This  concern  make  all  sorts 
of  tools  for  water,  gas  and  steam  fit- 
t<'rs  and  machines  for  cutting  off  and 
threading  pipe.  In  the  pages  of  this  cat- 
ale  gue  they  warn  their  customers,  when 
ordering  special  dies  for  brass  pipe,  etc., 
that  it  is  advisable  to  give  the  out- 
side diameter  of  the  pipe,  and  when  or- 
dering for  foreign  countries  it  is  neces- 
sary to  specify  the  kind  of  thread  re- 
quired; that  is,  wivether  the  English 
(commonly  called  the  Whitworth)  or 
the  U.  S.  standard  for  pipe,  and  if  threads 
tor  bolts  have  to  be  cut,  the  makers 
wish  to  know  if  the  Whitworth,  the  V- 
ihread  or  the  U.  S.  standard  is  preferred. 
The  catalogue  not  only  gives  the  sizes 
of  the  dies  and  other  information  con- 
cerning them,  but  it  gives  the  price. 
There  are  48  pages  in  the  little  book, 
and  the  illustrations  are  many  and  of 
good  quality.  In  fact,  this  publication 
is  useful  for  reference  as  to  what  is  on 
the  market  in  the  line  of  tools  made 
by  the  Armstrong  Company.  A  copy  of 
the  catalogue  may  be  hid  by  applying 
direct  to  the  company,  whose  headquar- 
ters are  in  Bridgeport,   Conn. 


Mr.  J.  W.  Duntley,  President  of  the 
Chicago  Pneumatic  Tool  Co..  recently 
returned  from  Europe.  While  abroad 
the  Fraserburgh  and  Berlin  factories 
were  started  and  manufacturing  ar- 
rangements perfected  in  Russia.  All 
factories  are  now  running  with  suffici- 
ent business  to  keep  them  constantly 
occupied  for  several  months,  and  the 
outlook  generally  is  the  most  satisfactory 
of  any  period  in  the  history  of  the  com- 
pany. Mr.  Duntley  brought  home  with 
him  several  large  contracts,  including 
orders  for  several  hundred  Air  Cooled 
Duntley  Electric  Drills.  While  in  Eng- 
land and  on  the  Continent,  several  tests 
were  made  with  the  result  that  the  sam- 
ple tools  used  bj'  !Mr.  Duntley  accoin- 
plished  the  work  in  such  a  satisfactory 
manner  that  this  branch  of  the  business 
has  now  been  established  on  a  substan- 


AIR  BRAKE  MODELS 

For  Self  Instruction. 

WITH    CHART.       AIR    CHAMItKKS  COF.ORKU. 
ALI.   PARTS   NUMIJKRKD. 


Sectional 
Model 

We»tin(rhouse 
Quick  Action, 
Triple  Valve. 
Cut  <Yt  actual  si/e 

Price 
$2.50   post-paid. 


Manufactured    by 

W.  VAN   NAME 

360  Evergreen  Ave.,   BROOKLYN,  N.  Y. 

T  H  EHumoiN 

SWITCH  & 
SIGNAL  CO. 

Consulting  and  Manufacliiring 
Signal  Engineers 

Automatic    Block    Sig:iials— Electric 
and   Electro-Pneumatic 

Interiocking— Electric,  Electro-Pneu- 
matic and  Mechanical 

Electric  Train  Staff  Apparatus 

GENERAL   OFFICES    AND    WORKS   AT 
SWISSVALE,   PA. 

DISTRICT  OFFICES: 

New  York:  143  Liberty  Street 
Chicago :  Honadnock  Block 
St.  Louis  :  Frisco  Building 

Patents. 

GEO.   P.    WHITTLESEY 

McQILL  BUILDINQ  V\  ASHINQTON,  D.  C. 

Terms  Reasoaable.     Pamplilet  £ent 
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iocomitJi«l 


All  eqvilpmervt  rebuilt  In  our  Chicago  shops,  and  at  Scrantorv,  Pa.,  in  the  new  "Lackawanna"  Shops 

All  kinds  of  Cars  and  Engines  Ready  for  Immediate  Delivery 


RELEASED     BY     TRUNK     LINES 


1000-60,000  LBS.  CAPACITY  REBUILT    FLATS  AND  GONDOLAS 
2000-50,000  LBS.  CAPACITY  FLATS,  BOX  AND  GONDOLAS 
COACHES,  COMBINATION   AND   BAOaAQE   CARS 

FOREIGN   SHIPMENTS  HAVE  PROPER  CARE   OF 
EXPERIENCED  STAFF 


Cable  Address 
"FITZLUTH" 


SS   AND   70   TONS    CONSOLIDATIONS 

45  AND  50        ••        lO-WHEELERS 

40  TO  55  "        MOGULS 

45  TO  SO  "        PASSENGERS 

SWITCHERS,    FORNEYS   AND  SHAY  ENGINES 


FITZ«lllJGH»fUTHEWpj»MBMWRBIS«l(fptlieAGO 


tial  basis.  Domestic  inquiries  for  all 
classes  of  tools  and  appliances,  as  well  as 
compressors,  are  numerous,  as  many  as 
forty  compressors  being  quoted  upon 
in  a  single  day.  Large  orders  for  com- 
pressors and  tools  have  been  received 
recently,  among  which  were  the  follow- 
ing: Compressor  and  complete  equip- 
ment of  pneumatic  tools  for  the  West- 
ern Steel  Car  &  Foundry  Company, 
Hegewisch,  111.;  three  compressors, 
each  with  750  cubic  feet  capacity,  for  the 
Baltimore  &  Ohio  R.  R.;  one  one-thou- 
sand foot  compressor  for  the  Hunting- 
ton shops  of  the  Chesapeake  &  Ohio 
R.  R.;  one  twelve-hundred  foot  com- 
pressor for  the  Norfolk  &  Western 
R.  R.,  Cleveland,  Ohio. 


The  building,  which  they  have  secured, 
is  a  modern  structure,  and  the  power 
plant  is  already  in  place.  The  machin- 
ery equipment  is  being  got  ready  at 
Hartford  and  will  be  sent  there  and  op- 
erations will  be  begun  immediately.  The 
plant  will  include  a  department  for 
manufacturing  a  full  line  of  Twist 
Drills,  an  elaborate  equipment  of  spe- 
cial machinery  having  been  prepared  for 
the  purpose.  The  location  of  the  fac- 
tory is  near  that  of  the  John  Bertram 
&  Sons  Company,  which,  as  has  been 
announced,  was  recently  purchased  by 
the  Niles-Bement-Pond  Company.  The 
town  of  Dundas  is  a  few  miles  from  the 
city  of  Hamilton,  Ontario. 


The  Billings  &  Spencer  Company,  of 
Hartford,  Conn.,  have  published  a  40- 
page  illustrated  catalogue  descriptive  of 
their  drop-forged  machine  wrenches.  A 
complete  list  is  furnished  of  every 
imaginable  size  and  angle  of  wrenches 
with  milled  openings,  semi-finished,  or 
finished.  The  material  is  carefully  se- 
lected by  the  company,  the  forgings  are 
perfect  in  every  way,  while  the  prices 
seem  to  defy  competition. 


The  Merchant  &  Evans  Company,  of 
Philadelphia,  report  a  marked  increase 
in  business  during  the  current  year.  In 
the  production  of  tin  and  terne  plates, 
solder,  linotype,  stereotype,  electrotype 
and  babbitt  or  anti-friction  metals,  their 
work  is  unversally  admitted  to  be  of  the 
best  quality.  The  company  has  gradually 
attained  to  their  present  eminence  after 
twenty-five  years  of  painstaking  en- 
deavor and  the  employment  of  the  best 
chemists  and  others  expert  in  metals. 


The  Pratt  &  Whitney  Company,  the 
well-known  makers  of  machine  tools, 
have  purchased  a  plant  in  Dundas,  On- 
tario, for  the  manufacture  of  their  full 
line  of  small  tools,  viz.:  Taps,  Ream- 
ers, Milling  Cutters,  Punches,  Dies,  etc. 


Tlie  American  Brake  Company,  of  St. 
Louis,  Mo.,  have  issued  a  very  useful 
catalogue  dealing  with  the  American 
Automatic  Slack  Adjuster.  The  illus- 
trations with  which  the  catalogue 
abounds  make  clear  the  operation  of  the 
device  and  the  letterpress  gives  a  full 
description  of  the  apparatus.  The  names 
of  all  the  parts  are  given  so  that  in  or- 
dering the  correct  word  may  be  used  in 
all  cases.  There  are  eight  styles  of  ad- 
justers listed,  and  prices  of  full  equip- 
ment and  parts  will  be  mailed  upon  ap- 
plication to  the  company,  and  so  will  a 
copy  of  the  catalogue. 


FOK     SALE. 

One  20x24  Standard  Gauge  Con- 
solidated  Locomotive  in  first-class 
condition.     Weight  on  drivers  and 
truck  102,000  lbs. 
TENNESSEE  COPPER  CO.,  Copperhill,  Tenn. 

Niles-Bement-Pond  Co.  have  pur- 
chased the  plant  of  The  John  Bertram 
Sons  Co.,  at  Dundas,  Ontario,  where 
they  will  continue  to  make  the  line  of 
railroad  tools  which  the  Canadian  shops 
have  been  for  years  turning  out. 

The  complete  equipment  for  three 
trains  is  being  built  at  Pullman,  111.,  for 
the  Lake  Shore  Railroad  to  be  used  on 
the  Pittsburgh  Limited.  In  point  of  ele- 
gance they  will  surpass  anything  previ- 
ously owned  by  the  company. 


The  Long  Island  Railroad  Company 
has  placed  the  largest  order  for  new 
equipment  in  the  history  of  the  road. 
Twenty-five  of  the  largest  type  of  pas- 
senger locomotives  and  seventy-five 
steel  passenger  cars  will  be  added  to 
the  rolling  stock  as  speedily  as  possible. 
The  new  president,  Mr.  Peters,  al- 
though in  office  only  a  few  months,  has 
been  quick  to  appreciate  the  oppor- 
tunities offered  for  increasing  the  busi- 
ness of  the  road. 


The  gross  earnings  of  the  Chicago 
Great  Western  Railway.  Maple  Loaf 
Route,  for  September  show  an  increase 
of  $101,816.07  over  same  month  last  year. 


Tlie  Mexican  Car  and  Foundry  Com- 
liany,  at  Hutchinson,  Mexico,  are  build- 
ing 175  coal  cars  for  the  National  rail- 
road lines  of  Mexico.  The  capacity  of 
the  cars  is  80000  lbs.  and  the  price  is 
said  to  be  $120,000  in  gold. 
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A  Highland  Railway  Terminus. 
The  subject  of  our  front  page  engrav- 
ing is  the  terminals  of  the  Oban  Rail- 
way, at  Oban,  on  the  west  coast  of 
Scotland,  a  most  picturesque  ending  of 
a  railway  that  extends  from  Dunblane 
sixty  miles  away  through  a  series  of 
rugged  Highland  glens  seldom  equaled 


nicnts  by  the  stupendous  forces  of  sea 
waves,  dashing  rains  and  eroding  frosts. 
Yet  their  weirdness  and  heterogenous- 
ness  are  impressive  to  the  beholder. 
The  passions  of  inanimate  nature  have 
been  waged  hereabout  so  tumultuously 
that  one  naturally  expects  to  hear  that 
the    human    denizens    have    been    wild 


No.  12 


nig  point  and  refuge  of  early  Christian 
teachers,  and  was  afterwards  destroyed 
l)y  the  piratical  Norsemen;  but  other 
churches  were  built  later  and  the  isle  is 
now  famous  for  ecclesiastical  ruins  and 
iclics.  From  here  Christianity  was 
spread  all  over  Scotland  and  a  few  cen- 
turies   later    a    powerful    delegation    of 


in  scenic  effects.  The  line  is  essentially 
a  tourist  route,  but  the  pretty  town  of 
Oban  is  both  a  summer  and  winter  re- 
sort of  hypochondriacs  and  health- 
seeking  people.  The  place  is  also  an 
entrepot  for  receiving  Highland  prod- 
ucts and  for  sending  out  supplies  neces- 
sary to  keep  people  alive  in  the  moun- 
tain glens,  haunts  of  storms  and  life-ex- 
hausting winter  weather. 

These   West   Highlands   are   a   chaos 
of  shapeless  mountains,  torn  into  frag- 


A     HIGHL.^ND     KAILWAV     TERMINUS. 

warriors  and  truculent  neighbors  which 
they  certainly  were. 

Yet  this  region  was  the  first  in  Scot- 
land to  receive  the  teaching  of  Chris- 
tianity. Perhaps  the  early  missionaries 
who  preached  the  Christian  gospel 
thought  this  region  needed  it  most.  Be 
this  as  it  may,  it  is  certain  that  Colum- 
ba,  an  Irish  Christian  missionary,  took 
up  his  abode  on  lona,  a  small  isle  near 
Oban,  as  early  as  563.  He  is  said  to 
have  built  a  church  which  was  the  rally- 


the  Irish,  then  called  Scots,  who  had 
sent  the  glad  tidings  into  Scotland, 
came  along  across  the  intervening  estu- 
aries and  took  possession  of  the  coun- 
try. There  had  been  an  aboriginal  race 
on  the  land  called  Picts,  who  were 
soon  crowded  out  of  home  and  holding 
or  absorbed  by  the  Irish-Scots  immi- 
grants. 

The  chief  of  these  imm%rants,  some- 
times called  robbers  and  pirates,  built  a 
strong  castle  on  an  isolated  rock  on  the 
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mainland  and  made  it  his  military  and 
subduing  headquarters.  The  name  of 
this  stronghold  is  Dunstaffnage  Castle, 
to-day  quite  a  formidable  ruin.  After  a 
time  the  descendants  of  the  warrior 
chief  became  kings  with  need  for  ex- 
tended room  to  sustain  themselves  and 
followers.  That  necessity,  ever  the 
mother  of  invention,  found  means  to 
transport  a  powerful  part  of  the  colony 
to  Perthshire  in  the  heart  of  Scotland, 
where  their  king  desiring  tendencies 
were  nurtured  by  the  products  of  a  fer- 
tile country. 

The  Irish  missionary-pirate  immi- 
grants took  possession  of  Scotland, 
sure  enough,  and  gave  it  their  name. 
By  combination  with  other  tribes  and 
races  they  laid  the  foundation  of  a 
nation  which  eventually  fought  the  con- 
flict for  popular  freedom  against  kingly 
and     aristocratic     autocracy.     Scotland 


Way  Engineer  Skeevers  Illustrates  a 
Point. 

Jim  Skeevers  runs  a  freight  engine  on 
a  road  where  the  men  do  pretty  much  as 
they  please — so  long  as  they  pull  the 
trains.  To  be  sure,  there  is  a  monthly 
bulletin  of  coal  and  oil  used  and  repairs 
made,  but  no  one  is  censured  for  using 
too  much  or  complimented  or  paid  for 
using  little.  The  firemen  are  not  required 
to  clean  much  and — it's  a  pretty  easy 
place  to  get  along. 

But  Skeevers  prides  himself  on  econ- 
omy of  fuel  and  oil.  in  doing  his  work 
well,  and  getting  along  with  a  reason  for 
everything.  Among  other  things,  Skeev- 
ers likes  to  see  his  engine  wiped  off  and 
the  front  end  and  stack  neatly  blackened, 
and  Skeevers'  fireman  generally  has  the 
neatest  looking  engine  on  the   road. 

Other  firemen  quit  cleaning  cab  brass- 
es, wiped  the  jackets  about  once  a  week 
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and  the  world  owes  much  to  the  Irish 
immigrants,  who,  knowing  a  good 
thing,  took  possession. 


The  people  in  all  lines  of  duty  who 
do  the  most  work  are  the  calmest,  most 
unhurried  people  in  the  community.  The 
calm  spirit  works  methodically,  doing 
one  thing  at  a  time  and  doing  it  well, 
and  it  therefore  works  swiftly  though 
never  appearing  to  be  in  haste. 


A  curious  case  of  corrosion  has  been 
noticed  on  the  surface  of  the  rails  of 
the  New  York  Subway.  It  is  so  slight 
that  no  evil  eflfects  are  likely  to  result 
from  it;  but  General  Manager  Hedley 
is  positively  reticent  about  its  cause  or 
origin.  He  fears  that  if  New  York  City 
reporters  get  onto  it,  they  will  make 
this  corrosion  the  subject  of  so  much 
sensational  and  alarming  discussion 
that  travelers  will  perceive  a  new  dan- 
ger to  people  using  the  Subway. 


instead  of  daily,  and  quit  painting  the 
front  end  altogether  long  ago.  Then 
they  guyed  Skeevers'  fireman,  and  called 
him  a  fool  and  a  sucker  and  a  chump, 
till  Skeevers'  fireman  got  sick  of  it  and 
struck  for  liberty.  He  didn't  wipe  the 
dust  off  her,  and  she  went  out  with  her 
front  end  looking  pretty  scabby — for 
Skeevers. 

When  Skeevers  got  to  the  engine  in 
the  yard  the  other  day  he  put  hjs  siege- 
can  in  the  box.  got  out  his  overclothes, 
put  them  on,  and  started  around  with 
the  long  can.  Billy  sat  on  his  seat  and 
smoked  a  cob  pipe. 

Skeevers  got  up  on  the  deck,  wiped 
oflf  his  can.  and  remarked  lalher  hint- 
fully  : 

"Forgot  to  dust  her  off  this  time, 
didn't  ye.   Bill?" 

"No,"  said  Bill,  "I  got  sick  of  being 
guyed  by  the  rest  of  the  gang,  and  called 
names,  and  bein'  accused  of  trying  to 
make  firemen  do  more  work,  and  clean- 


ing lor  my  ride  after  firing  lor  my  day's 
pay.  and  all  that." 

"Billy,"  said  Skeevers,  "it's  all  right; 
don't  blame  you  at  all.  It  takes  a  long 
time  to  find  out  that  you  know  your  own 
business  best.  Now,  haven't  you  often 
heard  it  from  all  quarters  that  we  had  the 
best-looking  engine  on  the  road?  Yes, 
'course  you  have.  Don't  she  run  light- 
est on  coal  and  on  oil?  Never  was  beat. 
Do  you  have  to  wipe  a  dose  off  her  once 
a  year  because  she  was  too  full  of  wa- 
ter? No;  because  we  are  careful  and 
take  pains  in  our  work.  We  may  be 
suckers,  but  it's  a  good  deal  of  satisfac- 
tion for  me  to  know  we're  doin'  our 
work  about  right — near  as  we  can,  any- 
how. But  it's  wrong,  I  guess,  Billy, 
dead  wrong,  after  all.  So  let's  do  as 
the  rest  do;  you  fire  and  clean  just  as 
the  other  boys  do,  and  I'll  run  just  as 
the  other  runners  do;  there's  no  use  m 
bein'   odd." 

Billy  had  expected  a  row  with  Skeev- 
ers, and  felt  quite  relieved  that  he  took 
to  the  change  so  good  naturedly,  and  in 
a  few  minutes  both  were  busy,  as  they 
pulled  out  with  a  big  train. 

Skeevers  jammed  the  injector  on  full 
just  as  they  started,  and  Biliy  had  a 
hard  half-hour's  work  bringing  his  green 
tire  up,  with  the  pressure  down  20  lbs. ; 
he  was  tired  and  sweaty  when  the  en- 
gine commenced  to  churn  water  through 
hur  stack,  plastering  the  front  windows 
with  dope.  Skeevers  jerked  his  head 
inside  the  window,  smiled,  said  he  for- 
got it,  shut  oflf  the  injector,  and  eased 
off  the  throttle,  then  she  commenced  to 
howl  and   Billy  opened  the  door. 

Skeevers  was  working  her  down  a 
notch  further  than  usual,  and  it  told  on 
the  coal  pile,  and  Billy  remarked  that 
it  was  an  awful  hard  pulling  train,  by 
way  of  calling  Skeevers'  attention  to  it, 
but  Skeevers  agreed  that  the  train  did 
pull  hard. 

Skeevers  forgot  to  put  the  injector  on 
again  till  the  water  was  down  to  one 
gauge,  then  he  acted  startled,  and  put 
it  on  full.  The  fire  was  low,  and  Bill 
had  another  fight.  This  was  repeated 
all  day,  and  each  time  the  coal  got  fur- 
ther and   further  away. 

Half-way  over  the  division  they  took 
150  bushels  of  coal,  where  they  never 
took  more  than  100. 

Skeevers  kept  good-natured.  Bill  was 
mad. 

"I  think  you're  doin'  this  a-purpose," 
said    Bill,    at   last. 

"Doin'  what?"  asked  Skeevers,  as  in- 
nocent as  a  child. 

"Why,  pounding  this  engine  so  hard, 
and  workin'  water,  startin'  out  in  the 
corner,  wide  open,  and  pullin'  my  fire  all 
to  pieces." 

"Is  there  any  other  engine  on  this 
road  that  don't  burn  more  than  6  tons 
of  coal  over  this  division?"  asked  Skeev- 
ers. 
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"No;  but  she  never  burnt  but  4'A  and 
5  before,"  said  Billy. 

"Yes,  but  that  was  when  we  was  bolli 
careful  and  worked  together,"  said 
Skeevers,  as  he  prepared  to  get  ofif  at 
the  end  of  the  run;  "but  none  of  the  rest 
of  the  engineers  are  careful  about  coal; 
what's  the  use  of  me  being?  And  when 
a  man  works  as  hard  as  you  have  to- 
day he  would  be  a  fool  to  put  in  an  extra 
hour  cleaning  and  fussing  around;  we 
get  just  as  much  money  when  we  don't 
as   when   we   do.     Good   night.    Billy" 

The  next  morning  when  Skeevers 
came  down  to  go  out,  the  "Mary  Ann" 
was  wiped  up.  her  front  end  black,  and 
Billy  was  whistling  "Annie  Rooney"  and 
spitting  on  the  side  windows  to  make 
the  whiting  take  hold. 

"Skeevers."  said  he,  "I'd  a  good  deal 
rather  put  in  h.ilf  an  hour  a  trip  cleaning 


Balanced  Compound  Locomotive. 

The  demand  for  increased  strength 
in  locomotives  for  passenger  service  has 
called  for  the  introduction  of  Baldwin's 
4-6-2  type  of  balanced  compound  locomo- 
tives into  the  service  of  the  Atchison, 
Topeka  &  Santa  Fe  Railroad.  The  ac- 
companying illustration  shows  the  gen- 
eral appearance  of  this  new  and  power- 
ful type  of  passenger  engine  which  is 
rapidly  coming  into  favor.  This  class 
of  locomotive  was  exhibited  at  the  con- 
vention of  the  American  Railway  Master 
Mechanics'  Association,  at  Manhattan 
Beach  last  June,  and  it  was  confidently 
predicted  that  it  would  admirably  meet 
the  growing  requirements  of  railway  pas- 
senger traffic.  Since  then  exhaustive 
tests  of  this  type  of  engine  have  been 
made,  and  the  reports  show  that  it  pos- 
sesses many  decided  advantages.     It  uses 


of  the  engine  the  cranks  are  on  the  front 
and  back  centers  at  opposite  ends  from 
each  other. 

The  low  pressure  cylinders  are  28  ins. 
by  28  ins.,  while  the  high  pressure  cyl- 
inders are  17  ins.  by  28  ins.,  the  valves 
being  of  the  balanced  piston  type.  The 
boiler  is  of  the  wagon  top  variety  with 
a  diameter  at  the  front  end  of  70  ins. 
The  boiler  is  radial  stayed  and  adapted 
to  a  working  pressure  of  220  lbs.  The 
fire  box  is  108  ins.  long  and  71 '4  ins. 
wide,  with  depth  at  the  back  of  68% 
ins.,  sloping  downwards  to  78J4  ins.  in 
front.  The  fire  box  is  fitted  with  oil 
fuel  attachments.  The  flues  are  of  No. 
II  wire  gauge  iron,  and  are  2%  ins.  diam- 
eter, 290  in  number  and  20  ft.  in  length. 
The  water  space  at  the  sides  is  S  ins. 
in  front,  4'A  ins.  at  the  sides,  and  back 


4-6-a 

Alfred  Lovell,  Superintendent  of  Motive  Power. 

than  to  shovel  coal  against  that  extra 
notch  and  an  injector  that  'forgits.'  Just 
run  her  like  you  used  to,  Skeevers,  and 
I'll  keep  her  tidy." 


POR     THE     ATCHI.SON,     TOPSKA     &     SANTA     FE. 


Baldwin  Locomotive  Works.  Builders, 


Locomotive  Building. 
The  American  Locomotive  Company 
is  running  some  of  its  works  day  and 
night.  The  slight  falling  off  in  the  early 
part  of  the  year  is  more  than  made  up 
already.  The  Schenectady  works  are 
running  double  time.  The  Brooks  works 
are  on  extra  time  and  cannot  find 
skilled  workmen  in  sufficient  numbers  to 
go  on  double  time.  With  a  force  of 
3,000  men  the  Brooks  works  are  turning 
out  two  locomotives  a  day.  A  feature 
of  locomotive  building  is  the  large  num- 
ber of  engines  that  are  being  furnished 
with  the  Walschaert  valve  gearing. 
Cole's  Balanced  Compound  and  the 
steam  superheater  are  growing  popular. 


from  twenty  to  twenty-five  per  cent,  less 
steam  per  indicated  horse  power,  conse- 
quently has  a  low  water  rate  and  uses 
much  less  coal  than  the  simple  engines. 

The  low  water  rate  and  larger  boiler 
give  this  engine  a  higher  horse  power 
which  is  needed  at  high  speed  and  it  has 
been  demonstrated  that  it  combines  high 
speed  with  great  reserve  capacity,  which 
is  very  necessary  on  railways  where  ad- 
ditional cars  are  sometimes  an  abso- 
lute  necessity. 

The  balancing  of  this  type  of  locomo- 
tive is  maintained  by  the  exact  distribu- 
tion of  the  cranks  and  the  loading  of  the 
wheels,  as  when  the  piston  of  the  low 
pressure  cylinder,  as  seen  in  the  illus- 
tration, is  in  the  middle  of  the  stroke, 
with  the  main  crank  pin  at  the  bottom, 
the  high  pressure  piston  on  the  same 
side  with  rod  attached  to  a  crank  on 
the  front  driving  axle  inside  the  frames 
is    on    the    top,    while    at    the    left    side 


4  ins.  The  total  heating  stuface  amounts 
to  3.595  sq.  ft. 

The  driving  wheels  are  73  ins.  in  di- 
ameter, with  main  journals  11  ins.  by  10 
ins.,  the  others  are  9  ins.  by  12  ins.  The 
front  truck  wheels  are  31J4  ins.  in  di- 
ameter with  journals  6  ins.  by  10  ins., 
while  the  back  truck  wheels  have  a  di- 
ameter of  43  ins.  with  journals  714  ins. 
by  12  ins.  The  tank  has  a  capacity  of 
8,500  gallons  of  water  and  also  a  com- 
partment for  3.300  gallons  of  oil,  and  is 
carried  on  two  arch  bar  trucks  with 
wheels  of  43  ins.  diameter,  and  journals 
7H  ins.  by   12  ins. 

The  tractive  power  of  this  engine  ap- 
proaches 33.000  lbs.,  with  a  co-efiScient 
of  adhesion  of  4.6.  Some  of  the  other 
dimensions  of  this  engine  are  as  fol- 
lows : 

Boiler — Thickness  of  sheets.  21/32,  %  and  25/32 
ins.;  fire  box  sheets,  sides,  %  in.;  back,  % 
in.;  crown,  %  in.;  and  tube,  sheet,  %  in. 
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Wheel  Base — Driving,  13  ft.  8  ins.;  rigid,  13  ft. 
8  ins.;  total  engine,  34  ft.;  total  wheel  base 
of  engine  and  tender,  66  ft-  1%  ins. 

Weight— On  driving  viheels,  151,900  lbs.;  on 
front  truck,  35,800  lbs.;  on  back  truck, 
39,800  lbs.;  total  engine,  226,700  lbs.;  total 
engine  and  tender,  402,783  lbs. 


Apprentice  Machinists  Ancient  and 
Modern. 

BY    JAMES    KENNEDY. 

In    my    earlier    years    apprentice    ma- 
chinists,   generally    speaking,    were    so 
completely  left  to  themselves  that  it  is 
surprising    how    they    managed    to   ac- 
quire even   a   superficial   knowledge   of 
their  trade.     Most  machinists  began  to 
learn  their  trade  after  they  had  gradu- 
ated    as    journeymen.       It    was     hard 
knocks  that  taught  them  then.  The  con- 
gratulations which  they  received  from 
their  friends  on  the  completion  of  their 
apprenticeships  were  a  hollow  mockery. 
The   pathos   of   the   situation   deepened 
on  receiving  their  discharge  about  the 
same  time  that  they  received  the  con- 
gratulations, and  they  became  homeless 
outcasts.     After  they  had  wandered  to 
and  fro  over  the  face  of  the  earth,  like 
Noah's  pigeon,  finding  no  place  to  set 
the  soles  of  their  feet,  and  crawled,  like 
quadrupeds,   in   slimy   engine   pits,   and 
stood  on  their  heads  facing  up  old-fash- 
ioned throttle  valves  in  narrow  domes, 
they  gradually  came  to  their  feet  and 
began    to   know    a   thing   or   two,    and 
eventually    settled    down    fairly    useful 
hands  at  some   place  generally   far  re- 
mote from  the  scenes  of  their  careless 
childhood   and   still   more   careless   ap- 
prenticehood.     The   struggle  for  exist- 
ence did  not,  as  a  rule,  sweeten  their 
tempers.     The  vanity    of    human    life 
seemed  to  sit  heavily  .on  them.     They 
had  their  revenges  by  allowing  the  em- 
bryo   machinists    among    whom    they 
lived  and  moved  and  had  their  troub- 
lous being  to  look  out  for  themselves. 
Nobody  had  taught  them  anything,  and 
they  gave  about  as  much  as  they  got; 
and  so  generation  succeeded  generation, 
and  the  apprentice  found  that  the  mys- 
teries of  his  craft  was  something  akin 
to    the    secrets    of    Freemasonry— they 
were   not   to   be   spoken   of   even   in   a 
whisper.      The    mysteries    enshrouding 
the  laying  out  of  work,  the  fine  finish- 
ing of  the  polished  parts,  and  the  set- 
ting of  valves  was  something  awful.  An 
ordinary   apprentice   was   not   even    al- 
lowed to  look  upon  the  latter  operation 
with  unanointed  eyes.     He  must  needs 
confine    himself    to    the    humbler    but 
more  laborious   operations   of   reaming 
or    tapping    holes,    or    carrying    heavy 
weights  from  place  to  place  like  a  male- 
factor   doing    "stunts"    for    penal    of- 
fences. 

We  live  in  a  more  enlightened  age 
and  knowledge  is  cheaper  now.  The 
mighty  engine  of  a  free  press  has  shed 
its  luminous  light  into  the  darkest  cor- 


ners of  the  earth.  Illustrated  maga- 
zines, correspondence  schools  and  col- 
leges have  sprung  up  and  the  sunshine 
of  truth  is  streaming  in  everywhere. 
Many  railroad  and  other  machine  shops 
have  adopted  a  systematic  course  of 
instruction  through  which  the  appren- 
tice has  to  pass,  and  a  certain  period 
of  time  must  be  given  to  each  of  the 
sub-divisions,  into  which  his  course  of 
itistruction  is  divided. 

This  method,  under  competent  in- 
structors, is  calculated  to  produce  a 
better  class  of  mechanics,  and  manifes- 
tations of  the  result  is  being  felt  in  the 
perfection  of  workmanship  exhibited  in 
the  great  bulk  of  the  modern  machin- 
ist's work. 

These  thoughts  suggested  themselves 
by  a  visit  made  last  month  to  the  shops 
of  the  Central  Railroad  of  New  Jersey, 
at  Elizabethport,  N.  J.     Mr.  W.  Mcin- 
tosh,    the     Superintendent    of     Motive 
Power,    has    formulated    an    admirable 
system  of  instruction  there  which  is  be- 
ing carried  into  eflfect  under  the  skilled 
direction  of  Mr.  G.  L.  Van  Doren,  the 
superintendent  of  the  works.     Reports 
of  the  progress  of  the  apprentices,  of 
whom   there   are  over  sixty,  are  made 
regularly.      Efficiency   and    rapid   prog- 
ress   are    properly    encouraged,    while 
dulness     and     carelessness     are     induced 
to    bethink    and    bestir    themselves.      In 
addition  to  the  regular  routine  of  me- 
chanical work,  a  school  has  been  estab- 
lished   where    mechanical    drawing,    a 
system  of  theoretical  and  applied  me- 
chanics, especially  devoted  to  the  me- 
chanical appliances  used  in  railway  and 
locomotive  engineering,  is  taught.    The 
apprentices     are     divided     into     three 
classes,   and   certain    days    are    allotted 
for  each  class,  an  hour  and  a  half  for 
each  class  each  week  being  about  the 
time  allowed  for  such  instruction.    Mr. 
G.  W.  Rink,  the  Mechanical  Engineer, 
is  chief  instructor  and  arranges  the  de- 
tails of  the  lessons  and  reports  the  in- 
dividual progress  of  the  scholars.     The 
attendance  is  compulsory  as  the  classes 
meet    during   the    company's   time,   the 
company     furnishing     the     rooms     and 
necessary  equipment,   with  the   exception 
of   drawing   tools,   with   which   the   ap- 
prentices are  expected  to  provide  them- 
selves. 

This  excellent  method  is  worthy  of 
the  imitation  of  other  railroad  shops 
and  it  is  to  be  hoped  that  all  of  our 
large  machine  shops  will  follow  the 
fine  example  of  the  Central  Railroad 
of  New  Jersey.  The  difficulty  in  get- 
ting young  men  to  attend  technical 
schools  in  the  evening  has  been  abun- 
dantly demonstrated,  and  in  communi- 
ties where  the  apprentices  are  living 
far  apart  from  each  other,  the  physical 
difficulties  are  often  insurmountable. 
The  wisdom  of  age  cannot  be  forced 
into  the  mind  of  youth,  and  while  there 


are  a  thoughtful  few  who  reach  out 
and  through  difficulty  and  self-denial 
grasp  at  and  sometimes  obtain  a  higher 
education,  the  method  adopted  at  the 
railway  shops  at  Elizabethport  is  the 
best  provision  that  has  come  to  our 
knowledge  of  bringing  a  close  and  sys- 
tematic study  of  the  mechanical  arts 
used  in  the  construction  and  repair  of 
railroad  machinery  within  the  reach  of 
every  one.  Doubtless  the  improved 
ability  and  earnest  work  of  the  appren- 
tices so  instructed  will  more  than  re- 
pay the  outlay  of  the  company  whose 
generous  concern  for  the  welfare  of  the 
future  mechanic  cannot  be  overpraised 
or  overestimated. 


Characteristics  of  Officials. 

In  a  paper  by  Mr.  J.  D.  Tyter,  present- 
ed to  the  New  England  Railroad  Club  on 
the  Work  of  a  Yardmaster,  the  proper 
characteristics  of  a  good  yardmaster  are 
so  well  described  that  they  fit  very  well 
for  all  ofiicials.     Mr.  Tyter  said: 

"The  yardmaster  should  be  a  man  of 
the  keenest  executive  ability,  conversant 
with  yard  work,  with  tact  to  manage 
men;  he  must  be  ambitious,  energetic, 
trustworthy,  not  only  demanding  respect 
and  obedience  from  subordinates,  but 
coveting  their  good  will,  and  with  these 
and  the  support  of  his  superiors,  he  will 
accomplish  results  and  the  hardest  tasks 
will  come  easy  to  him. 

"The  character  of  the  man  selected  for 
preferment  should  not  be  lost  sight  of, 
for  to  properly  command  his  work  he 
must  have  and  retain  the  respect  of  all 
under  him.  He  cannot  be  a  hail-fellow- 
well-met  and  place  himself  in  compro- 
mising situations  and  expect  to  have 
those  under  him  give  full  and  loyal  sup- 
port to  his  orders." 


While  a  large  number  of  railway  mag- 
nates were  visiting  at  Portland,  Ore., 
a  smashup  of  two  freight  trains  occur- 
red, whereby  a  couple  of  dozen  of  car- 
loads of  coal  were  mixed  with  an  equal 
number  laden  with  wheat.  A  deep  gulch 
near  the  track  was  nearly  filled  with 
the  remains.  Fortunately,  no  one  was 
hurt. 

The  Great  North  of  Scotland  Railway 
Company,  which  have  lines  traversing 
some  sparcely  settled  regions,  have 
been  using  motor  cars  to  some  extent 
and  expect  to  greatly  increase  the  ser- 
vice of  such  vehicles. 


The  shortage  in  cars  has  seriously 
affected  the  saw  mills  in  the  Northwest. 
The  present  demand  for  lumber  is  phe- 
nomenal, and  the  means  of  shipping  it 
is  extremely  inadequate.  The  flour  mills 
are  better  off  in  the  matter  of  cars  than 
the  lumber  industry,  which  is  threat- 
ened with  stoppage. 
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Walschaert  Valve   Gear. 

BY    MAX    FFANDER. 

This  kind  of  locomotive  gear  was 
designed  and  patented  by  Mr.  Wal- 
schaert, in  Belgium,  in  the  year  1844; 
but  it  has  been  applied  more  frequently 
only  since  i860.  At  present  its  success- 
ful application  on  nearly  all  railroads  of 
the  European  Continent  is  a  fact,  and 
some  remarkable  points  of  superiority 
to  other  locomotive  gears  have  led  also 
to  its  entry  into  American  locomotive 
practice. 

The  diagram  of  a  Walschaert  gear  is 
shown  in  Fig.  i,  the  position  represent- 
ed by  dark  lines  being  an  arbitrary  one. 
The  dotted  lines  shovir  its  position  when 
the  main  crank  is  on  the  dead  centers 
(A,A,). 

In  the  ordinary  Stephenson  link  mo- 
tion the  movement  of  the  valve  is  a 
combination  of  two  movements,  pro- 
duced by  two  eccentrics  and  eccentric 
rods.     The   combination   is   effectuated 


curved  link  /  by  the  eccentric  rod  e. 
The  link,  oscillating  around  a  fixed  ful- 
crum G,  drives  on  the  radius  rod  g. 
The  front  end  of  this  rod  is  jointed  to 
tlic  fulcrum  F  of  the  combination  lever 
(/.  By  thi^  way  the  joint,  S,  of  the 
valve  stem,  swinging  around  F,  receives 
a  further  movement  by  the  alternating 
motion  of  the  fulcrum  F  itself.  Thus 
tlie  combination  lever  d,  properly 
spoken,  takes  the  place  of  the  link  in 
the  Stephenson  motion,  uniting  two 
separate  motions   into  one. 

The  gear  is  rendered  reversible  by  the 
link  /,  which,  according  to  the  shifting 
of  the  link  block  down  or  up,  reverses 
the  movement  of  the  radius  rod  g.  The 
suspension  of  this  rod  is  made  in  the 
ordinary  way  by  a  lifting  link,  m,  con- 
nected to  the  reverse  shaft  lever  0.  The 
curve  of  the  link  /  is  an  arc  of  a  circle 
having  the  length  of  the  radius  rod  as 
its  radius. 

This  being  a  short  explanation  of  the 


return  to  the  same  place  for  position  £j 
and  £1  of  the  eccentric;  for  these  posi- 
tions of  the  eccentric,  which  is  placed 
at  right  angles  to  the  main  crank,  are 
respective  positions,  when  the  main 
crank  is  in  dead  centers.  Consequently 
the  coincidence  point  H,  (Fig.  3)  must 
be  on  the  horizontal  line  through  O. 

As  shown  in  Fig.  2,  that  SiS^SiSt, 
there  ought  to  exist  the  equation 
HiHr=HtH„  (Fig.  3),  or  the  deviation  of 
the  link  shall  be  the  same  on  both  sides, 
if  we  wish  to  perform  the  condition  of 
equal  valve  deviation  at  head  and  crank 
side.  Furthermore,  fi  and  Fi  and  Ft  is 
the  real  center  of  the  link  curve,  with 
its  working  point  in  //.,  as  we  stated 
that  the  radius  rod  length  is  equal  to 
the  radius. 

Now,  it  is  obvious  that  in  these  dead 
center  positions  the  link  block  can  be 
shifted  down  or  up  without  moving  the 
valve.  The  consequence  is  a  constant 
lead  for  all  cut-offs. 


by  the  curved  link.  Even  so,  the  Wal- 
schaert gear  can  easily  be  decomposed 
into  two  systems  of  motions,  one  of 
which  is  produced  by  the  eccentric  E 
(Fig.  i).  The  other  one  is  indirectly 
practiced  by  the  main  crank  itself.  For 
that  purpose  the  crosshead  B  (Fig.  i) 
is  fitted  with  a  lever,  b,  which,  by 
means  of  a  link,  c,  moves  the  combina- 
tion lever  d  to  and  fro,  the  stroke  being 
equal  to  the  piston  stroke.  The  top 
end  of  this  combination  lever  d  is  di- 
rectly jointed  to  the  valve  stem.  If 
we  consider  the  point  F  transitorily 
as  a  fixed  fulcrum,  it  will  be  seen  that 
the  valve,  solid  with  the  valve  stem,  is 
moved  in  a  direction  opposite  to  that  of 
the  piston.  As  in  this  group  of  moved 
levers  is  no  alteration  rendered  pos- 
sible, its  motion  will  be  the  same  for  all 
cut-offs. 

The  other  group  of  levers,  as  already 
mentioned  above,  is  moved  by  the  ec- 
centric   E.   which    is    connected    to   the 
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different  levers,  we  will  now  proceed  to 
a  closer  investigation  of  the  motion. 
In  all  correctly  designed  gears  the 
mid-position  of  the  valve  ought  to  be 
the  same  for  all  cut-offs;  that  is,  equal 
lead  and  equal  pre-exhaust  at  head  and 
crank  end,  provided  that  the  valve  has 
same  outside  lap  and  same  inside  lap 
on  both  sides.  Let  us  consider  the 
gear  with  the  main  crank  in  either  dead 
center,  as  holding  two  particular  and  op- 
posite positions.  Fig.  2  shows  the  com- 
bination lever  d  for  these  two  positions. 
The  inclination  from  the  vertical  line  is 
on  both  sides  the  same;  therefore  the 
vertical  line  is  at  the  same  time  a  cen- 
ter position  for  the  combination  lever, 
and  the  condition  as  to  equal  deviation 
of  the  valve  towards  both  sides  is  ful- 
filled. The  fulcrums  £1  and  F-  coincide 
with  F„.  This  coincidence  of  F,  and  Fi 
in  the  dead  center  positions  of  the  main 
crank  leads  to  the  condition  that  the 
working  point,  H,  of  the  link  must  also 


C      c, 


V.\LVE-SETTIXG. 

The  reader  knows  that  the  valve, 
when  moving  from  its  raid-position  to 
the  point  where  the  piston  will  be  in 
either  dead  center,  makes  a  way  equal 
to  its  outside  lap  plus  the  lead.  At 
midgear,  if  the  link  block  is  placed  at 
the  fixed  link  fulcrum  G  (Fig.  l),  the 
fulcrum  F  does  not  move  horizontally; 
hence  exists  the  equation  : 

5'i5'r=5'.5i>=:outside  lap+lead. 
This  statement  directly  allows  to  set 
the  valve.  The  point  S»,  being  on  the 
vertical  line  through  F.  (Fig.  2),  is  de- 
termined by  the  combination  lever,  its 
moving  link  and  the  crosshead  lever. 
How  this  group  of  levers  is  to  be 
chosen  is  shown  later.  The  center  posi- 
tion of  the  valve  determined  by  the 
valve  seat  is  also  known.  Thus  the 
length  of  the  valve  stem  for  a  correctly 
placed  valve  can  be  calculated. 

As  to  the  valve  setting  in  the  shops, 
the  main   crank  is  to  be  put  at  either 
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dead  center;  then  the  valve  must  be 
placed  so  that  it  has  just  opened  the 
admission  port  by  the  amount  of  the 
lead;    that,  of  course,  is  given. 

We  have  supposed  that  there  is  the 
same  lead  at  head  and  crank  end;  but 
this  condition  is  not  an  imperative  one. 
•Generally  the  closer  testing  of  a  new 
design  of  the  gear  for  all  desired  cut- 
offs will  develop  that  getting  a  differ- 
ence in  the  lead  of  both  sides  is  not  de- 
sirable. 

TESTING  THE  GEAR. 

Undoubtedly  the  best  manner  of  test- 
ing will  be  an  investigation  by  means 
of  an  adjustable  wooden  model,  if  pos- 
sible in  full  size.  Paper  generally  is 
not  stiff  enough,  and  leads  to  inexact- 
ness of  the  movements  of  the  levers, 
links  and  valve.  A  wooden  adjustable 
model  is  well  adapted  to  determine 
the   influence   of   each   member   of   the 


always  is  given.  Moreover,  it  may  be 
directly  stated  here  that  it  is  not  advan- 
tageous to  have  different  leads  at  head 
and  crank  end. 

DESIGNING    A    NEW    GEAR. 

The  better  the  knowledge  of  a  de- 
signer is  about  the  influence  of  the  im- 
portant members  of  a  gear,  the  more 
perfect  will  be  found  the  steam  distri- 
bution in  testing  the  design.  Even  that 
investigation  on  a  model  may  become 
dispensable  under  particularly  favorable 
circumstances. 

Concerning  the  transmission  of  the 
crosshead  motion,  the  crosshead  link 
shall  be  made  sufficiently  long  as  to 
transmit  the  crosshead  motion  as  exact- 
ly as  possible.  The  same  remark  suits 
for  the  combination  lever,  as  to  have 
the  angle  of  deviation  not  too  wide 
(not  over  30  degrees),  and  that  there  is 
distance   enough   between   F  and   5'   to 


equal  travel  of  the  valve  towards  both 
sides  of  its  center  position,  and  conse- 
quently unequal  admission.  It  can  be 
overcome,  as  already  said,  by  placing 
the  joint  H  (Fig.  i)  of  the  link  on  the 
horizontal  through  O,  so  that  the 
angles  of  oscillation  of  the  link  on  both 
sides  aire  about  the  same.  If  we  would 
not  place  H  on  the  horizontal  line 
through  0,  it  is  evident  that  the  angle 
of  the  main  crank  A  and  the  eccentric 
E  would  no  more  be  a  right  angle,  as 
the  front  end  of  the  eccentric  rod  must 
be  placed  at  Ho  for  the  positions  Ei  and 
E-j  of  the  eccentric.  The  eccentric  rod 
will  often  become  very  short  by  these 
conditions,  but  it  is  better  to  have  a 
short  eccentric  rod  than  a  too  short 
radius  rod.  The  angles  of  vibration  of 
the  link  generally  do  not  exceed  20 
degrees  or  22  degrees,  because  the  slip 
of  the  link  block  would  quickly  increase 
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gear.  The  important  phases,  as  these 
are:  lead,  port  openings,  admission,  ex- 
pansion, pre-exhaust,  duration  of  ex- 
haust, compression,  are  likely  to  be 
compared  in  tables.  The  most  impor- 
tant phase,  of  course,  is  the  admission, 
and  the  test  shall  just  show  whether 
the  admission  is  the  same  at  head  and 
crank  end,  in  backward  and  forward 
motion,  for  all  cut-offs  or  for  those 
which  will  generally  be  used  on  the 
locomotive  to  be  fitted  with  the  tested 
gear.  There  will  generally  be  a  differ- 
ence in  the  admission  at  the  head  and 
crank  end  for  the  same  cut-off.  Then 
the  eventually  necessary  changes  are  to 
be  performed,  and  will  finally  lead  to  a 
most  perfect  steam  distribution.  In 
these  changes  may  be  included  a  slight 
difference  in  the  lead  on  both  sides. 
But  this  does  not  affect  the  manner  of 
valve-setting,     as    finally     a     fixed     lead 
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place  a  good  joint  for  the  radius  rod. 
The  dimensions  of  the  crosshead  lever 
and  the  crosshead  link  are  generally 
limited  by  the  distance  between  the 
front  end  position  of  the  crosshead  and 
the  back  head  of  cylinder,  as  well  as 
the  height  of  cylinders  above  rail.  Fig. 
2  shows  that  the  following  relation  is 
existing  between  the  piston  strokes  and 
S,S,,  SiF,,  F,D, : 

SiFi      SiSi 

= (Fig.  2). 

This  equation  determines  the  position 
of  the  joint  F  of  the  combination  lever. 
That  the  vertical  line  through  Ft  (Fig. 
2)  shall  be  the  center  position  of  the 
combination  lever  has  been  mentioned 
above. 

A  very  important  point  is  the  angu- 
larity of  the  eccentric  rod,  which  in 
many  cases  is  the  cause  of  having  un- 
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to  an  undesirable  degree  of  movement. 
The  choice  of  the  length  of  the  link  ob- 
viously depends  upon  the  horizontal 
travel  of  the  link  block  for  the  desired 
largest  cut-off;  this  travel  is  to  be  de- 
termined best  by  the  way  of  trying  on 
the  model. 

Closely  connected  with  the  choice  of 
the  angles  of  vibration  of  the  link  is 
that  of  the  eccentric  radius,  which  varies 
about  from  one-half  to  one-third  of  that 
of  the  main  crank.  As  this  gear  mostly 
is  an  outside  gear,  the  eccentric  con- 
struction leads  to  a  return  crank.  Thus 
the  big  and  heavy  eccentric  with  eccen- 
tric straps  can  be  avoided. 

In  the  considered  example,  as  nearly 
in  all  designs  of  a  Walschaert  gear,  the 
fulcrum  G  of  the  link  is  placed  at  the 
same  height  above  the  center  line  of 
wheels  as  the  fulcrum  F  of  the  combina- 
tion lever.  This  design  has  the  superi- 
ority of  giving  the  radius  rod  deviations 
symmetrical  to  its  horizontal  movement 
to  and  fro  for  the  different  cut-offs. 

Finally,  as  to  the  suspension  of  the 
radius  rod,  the  best  acceptable  radius 
and  position  of  the  arc  of  circle  drawt} 
by  the  reverse  lever  0  will  be  found  by 
experiment.  However,  it  can  be  said 
that  the  position  of  the  suspension 
link,     being    also     of    sufficient     length. 
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should  be  about  at  right  angles 
to  that  of  the  radius  rod,  for  the  most 
used  cut-offs,  in  order  to  reduce  the 
slip  of  the  link  block  as  much  as  pos- 
sible. Theoretically,  the  arc  of  the  re- 
verse lever  would  be  a  curve  turning 
the  concave  side  towards  the  cylinder; 
but  it  would  be  difficult  to  find  a  place 
for  the  reverse  shaft  in  the  neighbor- 
hood of  the  cylinders.  This  place  of 
the  reverse  shaft  is  always  more  or  less 
determined  by  other  considerations,  as 
wheels,  frame,  etc.,  that  will  often 
force  to  put  it  into  the  neighborhood 
of  the  link.  Then  the  form  of  the  re- 
verse lever  arc  can  lead  to  a  reverse 
lever  at  the  back  of  the  reverse  shaft, 
and  the  bottom  end  of  the  lifting  link 
K    (Fig.    4)    would    be    jointed    to    the 


schaert  gear  is  well  adapted  to  a  valve 
placed  on  the  top  of  the  cylinder,  and 
by  no  means  afifccts  the  construction  of 
American  locomotive  cylinders. 


Panama  Canal  Engines. 
Last  month  we  referred  to  the  very 
large  order  which  had  been  given  to  the 
.'\merican  Locomotive  Company  for  a 
class  of  engines  to  be  used  in  the  con- 
struction of  the  Panama  canal.  They 
are  of  the  2-6-4  type-  and  are  tank  en- 
gines in  the  sense  that  they  have  two 
water  receptacles  on  each  side  of  the 
boiler,  as  well  as  one  surrounding  the 
fuel  space  at  the  back.  The  engines  are 
specially  designed  for  the  particular 
work  they  will  have  to  do  on  the   Isth- 


rear  drivers  are  equalized  together.  The 
driving  springs  used  all  through  are 
composed  of  19  leaves  4x54  >ns.  with  a 
spread  through  centers  of  hangers  of  34 
ins. 

The  wheel  base  of  the  engine  is  32  ft. 
8  ins.  in  all,  13  ft.  2  ins.  being  the  rigid 
wheel  base.  The  weight  of  the  whole 
machine  in  working  order  is  183.500  lbs., 
while  the  adhesive  weight  is  124,000  lbs., 
leaving  only  59.500  lbs.  distributed  on 
the  pony  wheels  and  the  truck  at  the 
back.  These  weights  are  taken  with  fuel 
and  water  load,  three-quarters  of  full 
amount.  The  capacity  of  the  three  wa- 
ter tanks  taken  together  is  3,700  U.  S. 
gallons,  and  the  fuel  carried  is  5  tons. 
The  back  tank  is  connected  with  each 
of  the  others,  and  there  is  a  filling  man- 
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radius  rod  at  the  back  of  the  link,  the 
whole  radius  rod  being,  in  this  case, 
longer  than  the  radius  of  the  link  curve. 
Concluding  this  article,  an  enumera- 
tion of  the  essential  advantages  of  the 
Walschaert  gear,  compared  to  the  ordi- 
nary link  motion,  may  be  welcome: 

1.  Constant  lead  for  all  cut-offs. 

2.  A   regular   steam   distribution. 

3.  No  lateral  twisting  moments,  as 
all  parts  are  in  the  same  vertical  plane. 

4.  Small  amount  of  weight. 

5.  Accessibility  of  all  members,  as 
outside  gear, 

6.  Nearly  no  influence  of  the  spring 
vibrations  of  the  locomotive,  as  the  mo- 
tions in  this  gear  are  all  at  right  angles 
to  the  play  of  the  springs. 

Finally,  I  would  direct  the  attention 
to     the     consideration     that    this    Wal- 
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mus,  and  as  there  will  be  one  hundred 
and  forty-four  of  them  built  in  all,  the 
Panama  Railroad  will  certainly  be 
standard  as  far  as  its  motive  power  is 
concerned.  The  Schenectady  shops  of 
the  locomotive  company  are  handling  the 
order. 

The  engines  are  simple,  with  cylinders 
19.X26  ins.,  and  driving  wheels  54  ins.  in 
diameter,  and  when  working  full  stroke 
on  the  level  these  engines  have  a  calcu- 
lated tractive  power  of  26,590  lbs.  The 
gauge  of  the  road  is  5  ft.  The  center 
or  main  pair  of  drivers  are  not  flanged. 
The  valves  are  of  the  Richardson  bal- 
anced pattern  actuated  by  ordinary  in- 
direct valve  motion,  the  link  of  which  is 
made  with  a  54  in.  radius.  The  leading 
drivers  and  the  pony  truck  wheels  are 
equalized    together,    and    the    main    and 
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hole  on  each  of  the  side  tanks  and  one 
at  the  rear.  The  tops  of  all  the  tanks 
are  level,  though  the  rear  one  is  the 
deepest  and  from  the  underside  of  it 
the  injector  supply  pipes  run.  The  fuel 
space  is  in  the  center  of  the  back  tank, 
but  has  on  top  a  sort  of  extended  open- 
ing or  hopper,  which  permits  soft  coal, 
which  the  engines  burn,  to  be  conveyed 
to  the  fuel  space  below.  This  hopper, 
if  so  it  may  be  called,  while  high  and 
long,  is  narrow,  and  does  not  obstruct 
the  rear  view  of  the  men  in  the  cab, 
which  is  important  considering  that  these 
engines  are  intended  to  work  backward 
as  much  as  forward. 

The  boiler  is  a  straight  top  one,  made 
with  tw-o  courses  in  the  shell,  the  smaller 
being  62;^  ins.  diameter  outside.  A 
pressure   of   130  lbs.     of    steam    to    the 
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square  inch  is  carried.  The  fire  box  is 
narrow  in  the  sense  that  its  outside 
sheets  come  flush  with  the  outside  of 
the  frames.  The  actual  figures  are : 
length,  903/16  ins.  by  41 J^  ins.  wide,  giv- 
ing a  grate  area  of  26.2  sq.  ft.  The  heat- 
ing surface  is  1,497  sq.  ft.  in  all,  made 
up  of  125.1  sq.  ft.  in  the  fire  box  and 
1,372.7  sq.  ft.  in  the  tubes.  These  latter 
are  320  in  number  and  are  each  12  ft. 
long.  The  crown  sheet  staying  is  radial, 
and  there  is  a  30  in.  dome  carried  near 
the  back  of  the  second  barrel  sheet. 

The  engines,  as  will  be  seen  from  our 
illustration,  are  neat  and  compact  in 
appearance  and  have  been  designed  with 
a  view  to  convenience  in  repairs  and  of 
handiness  in  operation.  They  are  to  be 
used  on  the  main  line  for  steam  shovel 
work.  The  canal  itself  will  be  46^^  miles 
long.  The  width  at  the  bottom  will  be 
75  ft.  and  at  the  top  it  will  be  124  ft.  wide. 
The  depth  of  water  in  the  canal  will  be 
30  ft.  The  digging  of  this  immense 
ditch  is  a  great  piece  of  work  and  the 
hauling  of  the  excavated  material  will 
keep  these  engines  busy  for  some  years 
to  come.  A  few  of  the  principal  di- 
mensions of  these  Panama  engmes  are 
as  follows: 

Axles— Driving  journals,  main,  s^xio  ins.; 
others,  814x10  ins.;  engine  truck  journals, 
diameter,  sM  ins.;  length,  9  ins.;  trailing 
truck  journals,  diameter,  5  ins.;  length  9  ins. 

Fire  Box— Thickness  of  crown,  %  in.;  tube,  M 
■  n.;  sides.  %  in.;  back,  5/16  in.;  water  space, 
front,  4  ins.;  sides,  3^  ins.;  back,  3  ins. 

Tubes— Material,  char,  iron.;  diameter,  2  ins.; 
gauge  No.  1 1  B.  W.  G. 

Air  Pump— Duplex  No.  2  Right  side;  reservoir, 
2   ft.    16  ins.  by   108  ins. 

Piston  Rod — Diameter,  iVt  ins. 

Valves— Travel,  sM  ins.;  steam  lap.  %  in.;  ex. 
lap.,  line  and  line  inside. 

Setting— I /, 6  in.  lead  in  full  gear  F.  A.   B 

Wheels— Engine  truck,  diameter,  30  ins.;  trailing 
truck,  diameter,  28  ins. 


Past  and  Present. 

"Sufficient  unto  the  day  is  the  evil 
thereof,"  is  an  ancient  saying  that  ap- 
plies to  modern  conditions.  There  is 
evil,  and  toil,  and  trouble  to  spare  in 
modern  railroad  conditions,  but  those 
of  us  who  hnve  borne  the  burden  and 
heat  of  the  day  during  ancient  railroad- 
ing conditions  can  scarcely  help  envy- 
ing the  comforts  bestowed  upon  modern 
trainmen.  The  contrasts  were  brought 
vividly  home  to  us  on  reading  a  letter 
from  W.  H.  H.  Webster,  a  retired  loco- 
motive engineer,  which  apoeared  in  the 
Locomotive  Engineers'  Journal.  Here  are 
a  few  extracts : 

■'In  the  early  6o's,  the  boarding  houses 
in  Buffalo  were  very  limited,  and  it  was 
'first  come,  first  served,'  so  that  an  engi- 
neer coming  in  late  at  night  on  going  to 
his  boarding  house  would  often  find 
every  bed  occupied  and  would  have  to 
go  back  to  the  roundhouse  and  take  the 
cushions  of  the  seats,  lay  them  on  the 
deck  of  the  engine,  and  amid  the  smoke 


and  steam  try  to  get  a  little  sleep,  but 
he  would  often  find  the  place  occupied 
by  his  fireman  who  had  found  his  board- 
ing house  full.  Well,  one  day  myself, 
with  several  other  engineers,  petitioned 
the  superintendent  to  order  the  master 
mechanic  to  fit  up  the  upper  part  of  a 
small  building  in  the  yard  back  of  the 
roundhouse  for  a  bunk  room,  which  was 
done.  A  large  table  was  made  and  a 
number  of  chairs  and  bo.\  for  each  of 
the  engineers.  These  boxes  were  ex- 
actly like  those  now  used  by  the  under- 
takers, only  they  had  hinges  on  the  lids 
and  were  locked  with  a  padlock,  with 
the  engineer's  name  on  the  lid.  We 
furnished  our  own  blankets  and  a  pillow. 
In  coming  in  late  at  night  and  climbing 
the  rough  stairs  which  were  on  the  out- 
side of  the  building. 'we  would  enter  as 
quietly  as  possible,  so  as  not  to  disturb 
those  already  asleep,  and  lighting  the  old 
oil  lamp,  would  unlock  our  box  and 
prepare  to  turn  in  for  a  few  hours' 
sleep,  but  before  doing  so  would  look 
into  the  open  boxes  to  see  who  was 
in  them.  It  was  an  uncanny  sight  and 
recalled  the  description  of  the  immortal 
Burns  in  his  Tam  O'Shanter,  of  'Allo- 
way's  Auld  Haunted  Kirk,'  where 
'Coffins  stood  around  like  open  presses, 
That  showed  the  dead  in  their  last 
dresses.' 

"The  engineer  to  be  called  for  an  early 
run  in  the  morning,  chalked  the  time 
of  his  run  on  the  lid  of  his  box  so  that 
the  callboy  would  not  awaken  the  wrong 
man,  who  would  resent  being  disturbed 
by  waking  up  the  rest  of  the  sleepers. 

"Many  a  time  after  doubling  the  road 
on  freight.  I  have  come  in  at  I  or  2 
in  the  morning  and  crawled  into  the  little 
nest  in  my  box,  tired  almost  to  death 
and  covered  with  smoke  and  sawdust, 
for  we  burnt  wood  in  those  days,  and 
nature's  sweet  restoratives  would  knit 
up  the  raveled  sleeve  of  care  and  weight 
my  eyelids  down  and  steep  my  senses  in 
forgetfulness,  and  my  sleep  would  be  as 
sound  as  it  will  ever  be  after  I  am  dead. 
But  let  us  now  compare  the  difference 
between  that  bunk  room  and  the  fine 
Y.  M.  C.  A.  building  in  the  same  city. 
They  say  corporations  have  no  souls. 
Well,  if  they  haven't  themselves,  they 
have  helped  to  save  some  other  souls, 
and  the  Y.  M.  C.  A.  is  working  on  that 
line.  The  railroad  employee  need  no 
longer  sleep  on  the  deck  of  his  engine  or 
his  caboose.  He  finds  after  returning  from 
a  long,  hard  run  a  beautiful,  warm  build- 
ing, with  marble  washbowls  and  a  mar- 
ble bathtub,  and  a  soft  bed  with  a  quiet 
room  all  to  himself,  and  in  the  morning 
he  finds  a  fine  breakfast  in  a  clean,  beau- 
tifully lighted  dining  room;  and  after 
breakfast,  if  time  will  permit,  he  can 
read  the  morning  papers  in  a  cozy  read- 
ing room  or  enjoy  a  smoke  in  the  smok- 
ing room.    The  building  is  fitted  up  with 


the  elegance  of  a  first-class  club,  and 
all  this  with  a  cost  far  less  than  that  in 
the  days  of  the  dilapidated  boarding 
houses  and  beer  saloons." 


Big  Engine. 
Superintendent  of  Motive  Power  Kil- 
patrick,  of  the  Delaware,  Lackawanna  & 
Western  Railroad,  has  completed  plans 
for  the  construction  of  the  largest  lo- 
comotive ever  built.  It  is  said  that  the 
big  Mallet  articulated  compound  of  the 
Baltimore  &  Ohio  Railroad  will  look 
small  when  this  one  comes  along.  It  is 
being  built  for  the  special  purpose  of 
hauling  long  freight  trains  over  the 
mountains.  At  present  two  of  the  largest 
locomotives  are  used  to  haul  these  trains 
over  the  Morris  &  Essex  division  of  the 
road. 

The  Young  Men's  Christian  Associa- 
tion have  made  a  new  move  in  connec- 
tion with  their  railroad  work  at  Colum- 
bus, Ohio.  Instead  of  merely  waiting 
in  the  meeting  rooms  and  calling  upon 
sinners  to  come  and  be  saved,  they  have 
their  speakers  go  to  the  various  shops 
and  speak  a  word  in  season  during  meal 
hours.  The  leaders  of  the  movement 
say  that  this  new  way  of  spreading  the 
Gospel  is  very  successful. 


When  Sam  Sloan  left  college  he  told 
his  friends  that  he  intended  to  look  about 
for  a  few  months  before  he  decided  to 
go  to  work.  There  were  so  many  op- 
portunities for  a  young  man  with  a  B.A. 
degree  in  his  pocket  that  it  took  care- 
ful consideration  in  making  a  choice. 
Six  months  afterwards  I  found  Sam 
braking  on  a  freight  train.  He  probably 
made  a  wise  choice,  but  he  remarked 
that  he  took  the  first  job  he  was  really 
offered. 

Mr.  Henry  F.  Shaw,  of  Boston,  well 
known  in  railway  circles  for  his  devo- 
tion to  the  problem  of  balancing  the 
reciprocating  parts  of  locomotives,  has 
presented  to  Purdue  University  a  model 
locomotive  embodying  his  latest  design. 
The  model  is  constructed  on  the  scale 
of  one  inch  to  the  foot  and  is  an  ex- 
cellent piece  of  work. 


When  the  crops  are  moving,  there  is 
nearly  a  shortage  of  railroad  freight 
cars  all  over  the  American  continent, 
but  scarcity  of  cars  is  an  expression  al- 
most unknown  abroad.  We  find  the 
echo  of  a  similar  grievance  from  far 
away  India.  The  Chamber  of  Com- 
merce of  Bengal  has  remonstrated  with 
the  Indian  Railway  authorities  on  ac- 
count of  the  scarcity  of  railroad  cars, 
saying  that  at  least  3,000  more  cars  are 
lequired.  The  committee  was  informed 
that  2,200  new  cars  would  be  ordered. 
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Early  Boilers. 

In  connection  with  the  discussion  as  to 
how  the  telegraph  instrument  key  has 
never  been  improved  upon  since  it  was 
designed  by  Morse,  there  are  many  other 
industrial  appliances  that  were  almost 
perfected  when  first  introduced.  A  good 
example  of  this  is  the  marine  boiler. 

The  early  boilers  in  seagoing  vessels 
■were  of  what  has  been  called  the  "box" 
type;  that  is,  the  boiler  was  a  cubical 
box  with  a  thin  shell,  the  real  strength 
being  given  by  braces  running  in  three 
directions.  When  surface  condensation 
had  made  higher  pressures  possible,  it 
■was  soon  found  that  the  multiplicity  of 
braces,  as  pressures  were  increased, 
made  an  impossible  condition  of  alTairs, 
and  this  led  to  the  design  of  the  cylin- 
drical boiler  whose  shell  was  self-brac- 
ing and  left  the  only  braces  those  needed 
for  the  heads  and  flat  surfaces.  This 
boiler  so  thoroughly  met  the  conditions 
arising  that  it  has  remained  the  favorite 
even  up  to  the  present  day.  At  one 
time  an  effort  was  made  to  save  room 
by  making  the  boiler 
elliptical,  but  this  was 
soon  found  to  be  unsat- 
isfactory and  impracti- 
cable and  ■was  aban- 
doned after  only  a  few 
examples. 

The  earliest  cylindri- 
cal boilers  were  single 
ended  with  two  fur- 
naces, but  ■with  the  ad- 
vent of  reliable  mild 
steel  the  diameters 
were  increased  and  the 
boiler  was  made  double 
ended,  with  upper  ends 
rounded  to  save  brac- 
ing, so  that  the  largest 
cylindrical  boilers  to- 
day have  as  many  as  eight  furnaces, 
four  in  each  end  in  pairs;  that  is,  the 
two  furnaces  at  each  end  on  the  same 
side  of.  a  vertical  diameter  have  a  com- 
mon combustion  chamber.  The  saving 
in  weight  due  to  the  double  ended  boiler 
is  evident  at  once  and  also  the  reduction 
in  the  feeding  apparatus  required. 

Notwithstanding  the  advent  of  the  wa- 
ter tube  boiler,  the  cylindrical  boiler  still 
remains  the  favorite  for  the  merchant 
service,  and  has  been  used  for  pres- 
sures as  high  as  220  lbs.,  even  in  the 
largest  sizes  on  such  vessels  as  the 
"Kaiser  Wilhelm."  The  highest  record- 
ed pressure  is  225  pounds  on  the  Inch- 
dune. 


New  York  Central  Inspection  Engine. 

The  New  York  Central  people  have 
recently  received  from  the  Schenectady 
Locomotive  Works  a  new  inspection  en- 
gine which  is  attracting  a  great  deal  of 
attention.  The  general  appearance  of 
the  engine  can  be  judged  from  the  an- 
nexed engraving,  which  we  received 
from  "Railroad  Men,"  361  Madison  ave- 
nue. New  York.  The  cylinders  of  the 
engine  are  15x20  ins.,  driving  wheels  62 
ins.  diameter,  heating  surface  1,045  sq. 
ft.,  which  represents  a  fairly  powerful 
engine  having  tractive  power  of  72  lbs. 
for  every  pound  of  effective  pressure  in 
the  cylinders. 


Slow  in  Starting  the  Tools. 
It  is  very  unusual  to  find  a  railroad 
repair  shop  so  lavishly  provided  with 
machine  tools  and  manufacturing  ap- 
pliances that  they  can  be  left  idle  tor 
a  long  period.  This  extraordinary  thing 
happens  sometimes,  however.  Mr.  M. 
E.  Manchester,  speaking  at  the  Master 
Mechanics'    Convention,    related    an    in- 


Steel  Tie  for  Railroad  Track. 

A  very  simple  steel  railroad  cross  tie 
has  been  devised  by  the  Carnegie  Steel 
Company.  It  is,  in  fact,  an  I-beam  with 
top  and  bottom  flanges  of  unequal  width. 
The  tie  is  8  ft.  6  ins.  long,  and  stands 
S'A  ins.  high.  The  top  flange  upon  which 
the  rail  rests  is  4J/2  ins.  wide,  and  the 
bottom  flange  is  8  ins.  wide,  thus  giving 
a   wide  area  for  the  tie  to  "stand  on." 

In  the  top  flange  there  arc  H  in.  holes 
drilled  to  receive  the  bolts  which,  in  the 
case  of  steel  ties,  taketheplace  of  spikes. 
These  holes  arc  staggered  and  allow  for 
an  adjustment  of  the  rail  to  gauge.  A 
clip  sloped  to  suit  the  bottom  flange 
of  the  rail  is  used  with  these  bolts,  and 
an  adjustment  of  rails  to  gauge  may 
also  be  had  by  alternating  the  size  of 
the    clips. 

At  a  point  6  ins.  from  each  end  of  the 
tie,  there  is  a  small  area  in  the  bottom 
flange  about  I'A  ins.  square,  which  is  de- 
pressed to  a  distance  of  about  Vi  or  ^ 
of  an  inch.  There  are  four  depressions 
in   all,   two  on   each  side  of  the  central 


INSPECTION     LOCOMOTIVE     FOR     THE     NEW     YORK    CENTRAL     LINES. 


An  Italian  inventor  has  patented  a 
machine  for  printing  railway  tickets. 
The  idea  is  to  print  the  ticket  as  it  is 
nee.ded,  a  manifold  impression  making 
the  necessary  record.  It  seems  a  feasible 
scheme,  but  general  passenger  agents 
might  find  many  flaws  in  such  a  simple 
arrangement. 


stance  that  will  strike  most  railroad  men 
as  curious.  He  remarked:  "Three  years 
ago  I  had  occasion  to  purchase  quite  a 
number  of  tools,  and  there  were  some 
of  them  that  I  was  not  personally  well 
qualified  to  judge  of,  not  having  had 
personal  experience  with  them.  I  sent 
out  some  experts  to  look  for  informa- 
tion in  that  direction,  and  I  naturally 
directed  them  toward  several  new  shops, 
that  is,  shops  that  had  been  in  operation 
as  new  shops  from  one  to  two  years. 
Among  the  tools  that  I  refer  to  was  a 
hydraulic  plant  with  a  riveting  arrange- 
ment in  a  boiler  plant.  The  report  that 
I  received  from  one  shop  that  had  been 
in  operation  for  two  years  ■was  that  they 
had  a  hydraulic  plant  of  a  certain  make. 
it  was  installed  in  the  shop  in  such  and 
such  a  manner,  and  appeared  to  be  a  very 
well  arranged  plant  and  tools,  but  they 
were  unfortunate  in  getting  any  informa- 
tion as  to  what  the  tools  could  do,  or 
would  do,  if  in  actual  operation,  as  that 
plant  had  been  'in  use  only  two  years 
and  they  had  not  used  it  yet.'  " 


web.  This  alters  the  otherwise  unbrok- 
enly  smooth  surface  of  the  bottom  flange 
and  forms,  as  it  were,  four  small  anchors 
which,  when  embedded  in  the  ballast, 
have  a  tendency  to  prevent  any  end 
movement  of  the  tie. 


A  Long  Electric  Railway, 
A  contract  has  recently  been  signed 
for  the  construction  of  an  electric  rail- 
way in  Washington,  which  will  be  146 
miles  long,  the  longest  electric  railway 
in  the  world.  The  organization  is  con- 
trolled by  a  number  of  Spokane  capi- 
talists, of  whom  J.  P.  Graves  is  the 
president.  The  system  for  electrifying 
the  line  is  the  Westinghouse  single 
phase  alternating  current  system,  the 
same  as  the  New  York,  New  Haven  & 
Hartford  Railroad  is  going  to  adopt  as 
part  of  its  system,  and  for  which  pur- 
pose it  recently  contracted  with  the 
Westinghouse  Company  for  twenty-five 
locomotives. 
Power  lor  operating  the  road  will  be 
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obtained  from  the  Washington  Water 
Power  Company,  which  has  harnessed 
the  waters  of  the  Spokane  river,  and 
the  electric  current  will  be  transmitted 
at  a  pressure  of  4,000  volts  to  the  power 
station  of  the  railroad  company.  From 
this  station  electric  current  will  be 
transmitted  along  the  line  of  the  track 
at  the  enormous  pressure  of  50,000  volts 
to  fifteen  transformer  sub-stations  lo- 
cated along  the  line.  In  these  stations 
the  current  will  be  reduced  for  the  op- 
eration of  the  motors  on  the  cars. 


New  Bridge  Across  the  St.  Lawrence. 

The  Quebec  Bridge  &  Railway  Com- 
pany are  having  a  bridge  built  across  the 
St.  Lawrence  river  about  six  miles  above 
Quebec.  The  bridge  is  of  the  canti- 
lever type  and  the  place  selected  is  at 
a  point  where  the  river  narrows  to  about 
2,000  ft.  at  low  water.  From  this  point 
up  the  stream  to  Montreal,  a  distance  of 
165  miles,  there  is  no  other  bridge  now 
existing,   while  below   Quebec   the   river 


cold  and  the  shortness  of  the  daylight, 
which  does  not  exceed  five  or  six  hours 
a  day  during  December  and  January.  In 
spite  of  these  drawbacks  the  work  is  be- 
ing rapidly  advanced  and  there  is  every 
reason  to  believe  that  the  work  will  be 
completed  within  the  time  agreed.  The 
work  began  in  April,  1904.  and  the  con- 
tract calis  for  the  completion  of  the 
work  in  December,  1908.  The  Phcenix 
Bridge  Company,  of  Phcenixville,  Pa.,  to 
whom  the  contract  for  the  steel  work 
was  awarded,  have  mastered  the  diffi- 
culties of  the  situation  with  wonderful 
alacrity.  Two  spans  of  the  superstruc- 
ture have  already  been  completed  in  the 
shops,  one  of  the  spans  being  already 
at  the  site  where  the  piers  are  approach- 
ing completion.  An  elaborate  power 
plant  with  special  machinery  has  been 
installed  for  lifting  the  heavy  trusses, 
which  are  continuous  from  between  the 
two  anchors  and  have  upward  reactions 
at  two  points  only.  The  main  trusses 
are  67  ft.  apart  and  vary  in  height  from 
g8   ft.   to   315   ft.     The   trusses   are   con- 


Attached  to  this  traveler  are  thirty- 
eight  ten  ton  tackles  operated  by  four 
special  electric  hoisting  engines.  The 
electricity  which  drives  these  hoists  is 
furnished  from  the  Chaudicre  Falls  pow- 
er plant,  and  the  hoisting  and  piacing 
in  position  of  the  massive  beams  pro- 
ceeds with  a  degree  of  exactness  not 
approached  in  any  previous  undertaking 
of  a  similar  kind. 

Comparing  the  new  bridge  with  other 
bridges,  the  nearest  approach  to  the 
Quebec  bridge  in  the  length  of  span  oc- 
curs in  the  bridge  over  the  river  Forth 
in  Scotland,  where  there  are  two  spans 
of  1. 710  ft.  each,  besides  two  shore  arms 
each  680  ft.  in  length.  This  bridge  is 
also  built  on  the  cantilever  principle. 
Next  in  succession  in  length  of  span  is 
the  new  East  River  bridge  at  New  York, 
with  a  span  of  1,600  ft.  in  length,  and 
the  Brooklyn  bridge,  with  a  span  of 
1,595  ft.  The  latter  two  are  suspensiorj 
bridges,  and  in  point  of  architectural 
grace,  perhaps,  surpass  any  similar 
structure. 
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widens  so  rapidly  that  the  bridging  of 
the  river  below  that  point  is  very  im- 
probable. When  the  new  bridge  is  fin- 
ished, therefore,  it  will  be  the  only  bridge 
between  Montreal  and  the  sea,  a  distance 
of   nearly    1,000   miles. 

The  central  span  of  the  bridge,  which 
extends  almost  from  bank  to  bank  of  the 
river,  is  1,800  ft.  in  width,  with  a  central 
suspended  girder  of  675  ft.  long  and  130 
ft.  deep  at  the  center,  while  the  anchor 
spans  are  each  500  ft.  wide.  The  total 
length  of  the  bridge  is  2,800  ft.,  ex- 
clusive of  the  approach  spans,  which  are 
each  210  ft.  in  length.  The  completed 
bridge  will  have  a  clearance  of  150  ft. 
above  high  water  mark.  The  great  width 
of  span  has  been  made  necessary  by  the 
depth  of  the  river  which  deepens  rapidly 
from  the  banks  to  a  maximum  of  200 
ft.  The  tide  water  rises  15  ft.,  and  the 
velocity  of  the  current  is  over  3  miles 
an  hour.  The  difficulties  of  construction 
are  augmented  by  climatic  conditions, 
work  having  to  be  suspended  during  the 
winter  months  on  account  of  the  intense 


nected  with  pins  12  ins.  in  thickness;  the 
minor  braces  and  the  entire  floor  sys- 
tem are  riveted. 

The  bridge  is  designed  to  connect  the 
New  Grand  Trunk  line  and  will  also 
connect  the  Great  Northern  Railway  of 
Canada,  the  Quebec  &  Lake  St.  John 
Railway,  and  the  Canadian  Pacific  Rail- 
way on  the  north  side  of  the  river  and 
the  Grand  Trunk,  the  Intercolonial  and 
the  Quebec  Central  Railway  on  the 
south  side.  The  total  cost  will  approach 
$4,000,000.  The  bridge  will  carry  two 
railroad  tracks,  two  electric  street  car 
tracks,  two  highways  and  two  sidewalks. 
Some  of  the  pieces  used  in  the  construc- 
tion are  of  great  magnitude.  The  floor 
t  cams  are  girders  66  ft.  in  length  by  10 
ft.  deep,  and  required  special  cars  for 
their  transmission  from  the  works  at 
Phcenixville  to  the  site  of  the  bridge. 
Work  is  proceeding  at  both  ends  ol  the 
bridge,  and  there  are  two  60  ton  elec- 
tric traveling  cranes  of  60  ft.  span  with 
750  ft.  runways,  besides  a  special  450 
ton  steel  traveler  at  work  at  the  anchors. 


The  correct  German  word  for  subway 
is  "unterirdischeeisenbahn."  It  is  very 
expressive  and  the  best  thing  about  the 
name  is  that  the  guards  do  not  attempt 
to  shout  it  as  they  approach  stations. 


The  purchase  of  the  Rutland  Railroad 
by  the  New  York  Central  Railroad  is 
the  cause  of  much  rejoicing  among  the 
people  at  Malone,  where  extensive  car 
shops  are  about  to  be  built  at  a  cost 
of  nearly  $200,000.  A  roundhouse  will 
also  be  erected  at   Niagara   Falls. 


The  motor  car  for  the  Union  Pacific, 
illustrated  in  our  August  number,  built 
from  designs  furnished  by  Mr.  W.  K. 
McKeen,  Jr.,  is  attracting  a  great  deal 
of  attention  and  is  declared  to  be  an  un- 
qualified success.  The  management  of 
the  Union  Pacific  are  so  well  satisfied 
with  the  performance  of  the  car  that  they 
have  ordered  two  more  to  be  built  im- 
mediately. The  new  cars  will  have  en- 
gines of  200  h.  p. 
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General  Correspondence. 


Superheated  Steam. 
Editor: 

It  is  now  understood  that  the  tem- 
perature of  water  may  be  increased  by 
an  increase  of  pressure;  so,  conversely 
stated,  an  increase  of  pressure  may  be 
obtained  by  increasing  the  temperature 
of  the  boiler. 

A  table  given  below,  which  is  very 
much  abbreviated,  may  be  referred  to 
in  order  to  show  the  variation  of  pres- 
sure with  the  temperature.  Some  other 
figures  are  also  given  which  may  be 
useful  for  reference  hereafter.  The  fig- 
ures are  partly  taken  from  experiments 
conducted  under  the  direction  of  Prof. 
Cecil  H.  Peabody,  of  Massachusetts: 

PROPERTIES  OP  SATURATED  STEAM. 
Frees,  by 

Gauge       Temp  Volume 

(above  vacuum)  in  Ut-g.         of  1  lb.         Density,  or 
in  lbs.  per     Fahren-       Steam  iu  Weight 

Bq.  in.  heit.  cu.  ft.  percu.  ft. 

O  212  26.36  .03794 

50.3  297.8  6.53  .1533 

100.3  3378  382  .2617 

150.3  3657  2.72  .3671 

200.3  3877  2.12  .4707 

245.3  4044  176  -5686 

275.3  414-2  1.585  .6308 

335-3        432.0  1.32s        .7545 

435-3        444-9  1.167        -8572 

535-3        477-5  -859      I-164 

6353        4957  -731       1-368 

735-3        512- 1  .636      1.572 

835-3        526.S  .563      1.776 

935-3        540.3  -505       1-980 

9853        546.8  .480      2.082 

The  pressure  of  the  atmosphere  at 
sea  level  is  taken  to  be  14.7  lbs.  per  sq. 
in.;  therefore  the  absolute  pressure 
may  be  found  by  adding  14.7  to  the 
gauge  reading;  i.  e.,  at  zero,  gauge 
pressure,  the  absolute  pressure  is  14.7 
lbs.  per  sq.  in.;  at  985-3.  gauge  pressure, 
the  absolute  pressure  is  1,000  lbs.  per 
sq.  in.  It  is  seen  here,  then,  why  the 
table  gives  the  gauge  pressure  to  0.3  lbs. 
per  in.;  t.  e.,  because  the  table  was  pre- 
pared to  give  the  figures  of  data  for 
even  pounds  pressure,  absolute;  and 
when  14.7  is  added  to  the  above  given 
gauge  readings  the  result  is  an  even 
number. 

It  is  interesting  to  note  how  the  vol- 
ume decreases  as  the  temperature  and 
pressure  increase;  also  that  the  volume 
varies  inversely  as  the  density.  This  is 
true,  as  a  matter  of  course,  and  is  ex- 
plained by  Marriotte's  or  Boyle's  law. 

To  more  thoroughly  understand  the 
nature  of  superheated  steam,  it  may  be 
well  to  define  some  terms  met  with  in 
the  use  of  steam  in  general  practice  at 
present,  for  the  general  use   of  super- 


heated steam  is  in  advance  of  present- 
day  practice,  although  its  use  is  becom- 
ing much  more  common  every  day. 
This  is  not  intended  to  give  the  im- 
pression that  superheated  steam  is  a 
new  discovery,  for  it  has  been  known 
and  used,  although  to  a  very  limited  ex- 
tent, for  many  years. 

We  have  just  discussed,  in  a  brief 
way,  the  relation  existing  between  the 
temperature  of  steam  and  its  pressure, 
and  explained  that  when  steam  is  gener- 
ated in  contact  with  the  water,  as  in  the 
ordinary  cylindrical  boiler,  the  tempera- 
ture varies  directly  as  the  pressure;  j.  e., 
as  one  rises  the  other  rises,  and  vice 
versa.    When  steam  is  so  generated  we 


has  a  temperature  higher  than  that  nor- 
mally due  to  the  pressure  under  which 
it  exists.  In  other  words,  for  any  given 
pressure  of  saturated  steam  there  is  a 
corresponding  temperature,  and  if 
steam  under  that  pressure  may  be  con- 
ducted away  from  the  water  from  which 
it  was  generated,  and  raised  to  a  higher 
temperature  while  still  under  the  same 
pressure,  it  is  then  what  is  called  super- 
heated steam.  In  passing,  it  might  be 
remarked  that  in  a  certain  style  of  ver- 
tical boiler  the  fire  tubes  pass  through 
the  steam  space,  and  it  is  claimed  by 
?ome  that  the  steam  is  superheated,  but 
this  can  hardly  be  true,  for  the  steam  is 
still    in    contact    with    the    water    from 
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have  what  is  known  as  saturated  steam, 
and  it  may  be  either  wet  or  dry.  When 
wet  it  contains  perceptible  moisture  in 
the  form  of  mist  or  spray,  but  dry 
steam  contains  no  moisture,  and  may  be 
either  saturated  or  superheated.  When 
steam  contains  not  more  than  3  per 
cent,  of  moisture  it  may  be  termed  com- 
mercially "dry." 

To  answer  a  question  that  is  frequent- 
ly raised,  it  might  be  well  to  state  here 
that  saturated  steam  has  the  same  tem- 
perature as  the  water  with  which  it  is  in 
contact.  From  wet  steam,  then,  we  ad- 
vance to  dry  steam,  but  either  one 
might  be  saturated  steam;  and  from 
saturated  steam  we  may  advance  to 
superheated  steam;  but  dry  steam  may 
evidently  be  either  saturated  or  super- 
heated. To  define  superheated  steam, 
then,  we  may  say  that  it  is  steam  which 
is  not  in  contact  with  water  and  which 


which  it  was  generated,  and  the  salient 
idea  to  bear  in  mind  is  that  "steam  can- 
not be  superheated  when  it  is  in  contact 
with  water." 

Dr.  Seimens  found  that  when  steam 
at  212°  was  heated  separate  from  water 
it  increased  rapidly  in  volume  up  to 
230°,  and  after  that  it  expanded  practi- 
cally uniformly,  as  if  it  were  a  perma- 
nent gas.  So  it  is  that  superheated 
steam,  having  a  temperature  consider- 
ably above  that  of  saturated  steam  at 
the  same  pressure,  follows  very  nearly 
the  laws  of  perfect  gases,  and  conse- 
quently it  is  called  "gaseous  steam"  or 
"steam  gas."  But  when  the  tempera- 
ture is  close  down  to  the  temperature 
of  saturation,  the  variation  from  these 
laws  is  too  great  for  accurate  calcula- 
tions to  be  made. 

The  specific  density  of  gaseous  steam, 
according    to    Clark,    is   0.622,   or   very 


542 


RAILWAY   AND    LOCOMOTIVE    ENGINEERING 


December,   1905. 


nearly  five-eighths  that  of  air  of  the 
same  temperature  and  pressure;  that 
is  to  say,  the  weight  of  a  cubic  foot  of 
gaseous  steam  is  about  five-eighths  of 
the  weight  of  a  cubic  foot  of  air  having 
the  same  temperature  and  pressure. 
According  to  Rankine,  the  weight  of  a 
cubic  foot  of  saturated  steam  varies  as 
the   17th  root  of  the   i6th  power. 

Shifting  from  the  theoretical  to  the 
practical  considerations  of  superheated 
steam,  we  may  answer  briefly  the  ques- 
tion, "Why  is  superheated  steam  used?" 
by  saying  that  it  gives  a  higher  effi- 
ciency, for  the  reasons  that  its  volume 
is  greatly  increased  as  compared  with 
saturated  steam,  there  is  less  leakage 
(and  consequently  less  waste)  past  the 
valves,  and,  what  is  of  greatest  impor- 
tance, there  is  obviated  the  loss  due  to 
initial  condensation  in  the  cylinders  and 
allowing  the  engine  to  work  through  a 
greater  range  of  temperature.  It 
should  be  borne  in  mind  that  steam  is 
simply  a  medium  for  the  transmission 
of  heat,  and  that  water  mechanically 
mixed  with  steam  carries  heat  away 
with  it  without  any  useful  effect,  and 
when  water  is  present  in  any  marked 
quantity  it  becomes  a  source  of  danger 
and  of  serious  loss  in  the  engine. 

This  leads  to  the  question  of  lubrica- 
tion in  the  valves  and  cylinders.  With 
water  present  in  saturated  steam  diffi- 
culty is  frequently  experienced  by  hav- 
ing the  lubricant  washed  away:  with 
superheated  steam  this  condition  does 
not  exist.  On  the  contrary,  however, 
steam  may  be  superheated  to  such  an 
extent  as  to  burn  up  the  oil  which  is  in- 
jected to  perform  the  duty  of  lubrica- 
tion, and  the  packings  may  also  be 
burned  out. 

According  to  Dixwell,  if  superheating 
is  carried  high  enough  to  maintain  in 
the  cylinder  a  temperature  of  400°,  with 
steam  at  a  pressure  of  70  lbs.  per  sq.  in., 
this  is  the  possible  limit  of  lubrication; 
but  more  recent  experiments  and  actual 
practice  show  that  engines  are  working 
with  superheated  steam  at  over  500* 
temperature  and  pressures  of  200  lbs. 
per  sq.  in.,  and  even  higher.  Lubri- 
cants which  will  resist  the  higher  tem- 
peratures have  been  provided,  and  spe- 
cial improved  devices  for  supplying  the 
lubricant  to  the  valves  and  cylinders  are 
also  provided.  As  regards  the  packing 
for  piston  rods  and  valve  stems,  it  is 
simply  a  matter  of  providing  a  metallic 
packing  having  a  higher  melting  point 
than  that  used  with  saturated  steam, 
and  mixtures  which  will  meet  the  re- 
quirements are  already  in  successful 
use. 

The  whole  answer  to  the  question 
may  be  condensed  into  the  statement 
that  superheated  steam  is  used  because 
it  results  in  a  saving  of  fuel,  and  gener- 
ally fuel  is  the  largest  single  item  of  ex- 
pense, and  not  infrequently  the  cost  of 


fuel  is  much  larger  than  all  the  operat- 
ing expenses  combined. 

In  answer  to  the  question  when 
superheated  steam  may  be  used,  we 
may  say  in  reply  that  if  it  is  merely  a 
question  of  cost  (and  that  is  what  usu- 
ally decides),  it  may  be  used  when  the 
saving  in  fuel  will  be  greater  than  the 
cost  of  the  installation  of  the  super- 
lieating  accessories  and  the  cost  of 
maintaining  the  same  in  an  efficient  con- 
dition. O.  K.   Harlan. 

Schenectady,  N.  Y. 


Those  Two  Similar  Engines  Again. 

Editor: 

In  the  August  issue  of  Railway  and 
Locomotive  Engineering,  you  published 
an  article  by  A.  J.  Monfee,  describing 
the  20x24  in.  Birmingham  Southern 
R.  R.  switch  engines,  and  invite  a  dis- 
cussion of  the  reason  why  the  engine 
with  a  boiler  pressure  of  130  lbs.  -'°vel- 
oped  more  power  than  the  engine  with 
a  pressure  of  145  lbs. 

The  indicator  would,  if  applied  to 
these  engines,  show  any  disarrangement 
of  the  valves  if  any  existed,  and  would 
show  the  presence  of  restricted  open- 
ings and  would  give  the  mean  effective 
pressure  on  the  pistons.  It  is  a  good 
thing,  but  it  will  not  give  the  draw  bar 
pull,  and  this  is  the  pull  that  moves  the 
train. 

Taking  it  for  granted  that,  as 
Mr.  Monfee  says,  both  engines  are  alike 
to  a  T,  with  exception  of  boiler  pres- 
sure and  thickness  of  tires,  supposing 
that  the  flow  of  steam  from  boiler  to 
cylinder  is  as  free  in  one  as  the  other, 
it  is  my  opinion  that  the  difference  in 
thickness  of  tires  was  what  enabled  the 
130-lb.  engine  to  pull  train  and  the  145- 
Ib.  engine  not  to. 

Mr.  Monfee  does  not  give  diameter  of 
wheels  of  these  engines,  but  states  that 
the  tires  on  the  i4S-lb.  engine  are  3% 
ins.  thick,  and  the  130-lb.  engine  tires 
1%  'ns.  thick. 

This  would  give  the  145-lb.  engine 
nearly  4  ins.  greater  diameter  of 
wheels,  and  if  you  figure  the  tractive 
power  of  these  engines  on  that  basis, 
you  will  find  that  the  power  of  the  130- 
lb.  engine  is  about  the  same  as  the  145- 
lb.  one.  There  is  a  slight  difference, 
but  not  enough  to  count. 

Now,  any  engineer  knows,  or  should 
know,  that  if  we  take  two  engines  of 
the  same  size,  weight,  etc.,  and  the 
same  length  of  stroke,  and  put  driving 
wheels  of  a  greater  diameter  on  one 
than  on  the  other,  the  one  with  the  larg- 
er wheel  will  be  a  weaker  engine,  be- 
cause she  will  be  more  apt  to  slip,  and 
because  we  lose  a  certain  amount  of 
leverage  of  driving  wheel. 

Apply  this  to  the  two  engines  in  ques- 
tion. When  the  engineer  of  the  i4S-lb. 
engine  took  slack  to  start  train,  he 
opened  throttle  a  certain  amount,  or,  I 


should  say,  distance.  Now,  when  a  cer- 
tain point  was  reached,  she  slipped  and 
could  not  pull  train.  Now  with  130-lb. 
engine  and  a  smaller  wheel,  which  we 
find  gives  about  the  same  tractive  pow- 
er, the  engineer  could  open  throttle  to 
the  point  or  distance  where  the  larger 
wheel  engine  would  slip,  and  a  still 
greater  distance  before  the  slippmg 
point  was  reached  on  the  130-lb.  engine, 
and  with  a  wider  throttle  you  get  a 
great  M.  E.  P.  on  pistons,  providing, 
of  course,  valves  and  connections  are 
the  same,  and  that  reverse  lever  stands 
in  same  notch  on  both  engines. 

To  sum  up,  the  130-lb.  engine  pulled 
the  train  and  the  145-lb.  engine  failed, 
because  the  former  could  take  more 
steam  to  start  train  without  slipping, 
and  she  could  do  this  owing  to  the  fact 
that  her  drivers  are  nearly  4  ins.  less 
in  diameter  than  the  wheels  of  the  145- 
Ib.  engine.  E.  C.  Allen. 


Defense  of  Hollow  Staybolts. 

Editor: 

Failing  a  few  days  ago  to  learn  the 
name  of  the  writer  of  the  ostensible 
editorial  headed:  "The  Burning  of 
Coal,"  I  turn  to  that  writing,  in  this, 
my  first  opportunity  to  say  for  publica- 
tion: 

I  do  not  accuse  you  of  writing  it,  but 
in  its  publication  by  you,  the  responsi- 
bility is  on  you;  therefore,  I  claim  that 
the  name  of  the  writer  should  be  pub- 
lished in  your  next  issue. 

The  article  is  not  an  academic  edi- 
torial in  the  railway  or  public  interest. 
It  is  a  screen  to  cover  a  falsehood.  It 
is  a  screen  to  obtain  publicity  and  cir- 
culation through  Railway  and  Loco- 
motive Engineering  for  the  falsehood. 
It  is  published  as  an  editorial  to  give 
the  force  of  editorial  opinion  to  the  pre- 
intended  libel,  in  the  words :  "The  use 
of  numerous  hollow  staybolts  that  ran 
its  course  as  a  fad  a  few  years  ago." 

The  writer  of  that  knew  his  state- 
ment was  a  falsehood.  He  knows  that 
"the  use  of  numerous  hollow  staybolts" 
is  greater  than  ever.  He  knows  that  a 
new  mill  of  double  its  former  capacity 
has  been  erected  to  make  hollow  stay- 
bolts,  not  to  run  hollow  staybolts  as 
"a  fad."  They  are,  and  he  knows  it, 
that  they  are  at  once  the  best  material 
and  that  they  save  largely  in  expense 
by  their  being  hollow,  having  natural 
holes  through  from  end  to  end  to  give 
warning  without  testing  when  breakage 
occurs,  and  they  always  earn  their  own 
cost  by  conveying  oxygen  in  non-cool- 
ing air-let  jets   to   the   fire. 

The  writer  of  the  ostensible  editorial 
is  "up  against  the  hollow  staybolts  more 
often  than  against  any  other."  He 
finds  them  in  use  by  railways  which  have 
been  using  them  for  ten  or  more  years, 
and  who  are  continuing  to  use  them, 
because   they   are   satisfied,     as     one     of 
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them  said  to  me:  "Yes,  and  I  will  use 
them  forever,  for  I  have  had  good  sat- 
isfaction with  the  hollow  staybolts." 
And  many  others  have  said  as  much  in 
their  own  way  of  expressing  them- 
selves. 

Are  they  using  them  as  fads?  He 
insults  the  motive  power  men  when  he 
says  so,  and  you  help  him  with  the  use 
of  your  columns. 

The  motive  power  men  may  be  im- 
posed upon  with  falsehoods,  and  may 
take  hold  for  a  time  of  something  they 
do  not  see  through,  but  they  have  been 
seeing  through  hollow  staybolts  for  se- 
enteen  years,  they  know  their  worth, 
their  use  is  increasing,  they  are  in  en- 
gines from  Canada  to  Mexico  and 
across  two  oceans,  notwithstanding  the 
entre  nous  slanders  of  somewhat  similar 
kind  to  that  libel  in  your  ostensible  edi- 
torial entitled  "The  Burning  of  Coal." 
John   Livingstone. 

Montreal,  Que. 

[The  statement  which  has  aroused  the 
wrath  of  our  correspondent  appeared  in 
a  paragraph  at  the  end  of  our  article 
on  "The  Burning  of  Fuel,"  and  reads : 
"Every  man  who  has  run  a  variety  of 
locomotives  can  easily  understand  how 
large  grate  area  may  cause  loss  of  heat. 
The  use  of  numerous  hollow  staybolts, 
that  ran  its  course  as  a  fad  a  few  years 
ago,  ought  to  be  edifying  to  those  who 
are  trying  to  find  out  why  very  large* 
grate  area  is  not  satisfactory." 

We  are  afraid  that  reference  is  there 
made  to  a  historical  event  which  some 
railroad  supply  men  are  notfamiliarwith. 
When  our  railroads  first  began  using 
bituminous  coal  instead  of  wood,  a  great 
many  schemes  were  resorted  to  for 
smoke  prevention,  and  among  them  the 
use  of  hollow  staybolts  that  were  put  in, 
not  in  the  interest  of  safety,  but  to  ad- 
mit air  above  the  fire.  At  the  Master 
Mechanics'  convention  in  1877,  the  use 
of  hollow  staybolts  was  discussed  at 
length.  An  influential  member  said : 
"The  proportion  of  hollow  stay  area  to 
grate  surface  should  vary  with  different 
coals  from  1/60  when  the  fixed  carbon  is 
60  per  cent.,  to  1/50  when  the  fixed  car- 
bon is  55  per  cent.    .    .    ." 

"We  use  hydraulic  pipe  for  staybolts 
with  a  hole  Ji  in.  diameter." 

As  the  railroads  extended  their  ex- 
perience with  coal  burning  locomotives 
it  was  found  that  arranging  for  the  ad- 
mission of  air  through  hollow  staybolts 
was  wasteful  of  heat,  as  there  was  no 
means  of  regulating  the  supply.  The 
subject  was  repeatedly  discussed  at  Mas- 
ter Mechanics'  conventions  and  the  sen- 
timent against  admitting  unregulated  air 
to  the  fire  box  in  that  way  became  wide- 
spread. It  is  safe  to  say  that  no  locomo- 
tive now  has  staybolts  with  ^  in.  hole. 

The  modern  hollow  staybolt  with  a 
small   hole   to    detect   breakage   became 


popular  as  a  measure  of  safety.  It  does 
not  admit  enough  air  to  complicate  the 
combustion  problem.  Our  noisy  corre- 
spondent is  barking  up  the  wrong  tree. 
—  Ed.]  

Why  Does  the  Injector  Work? 

Editor: 

Every  one  who  has  to  watch  a  steam 
boiler  knows  how  the  injector  is  to  be 
operated  and  how  its  interior  is  con- 
structed; but  to  conceive  how  it  works 
is  quite  a  problem  for  nearly  all  who 
have  to  do  with  it.  They  say,  "Well, 
steam  under  a  high  pressure  drives  the 
water  from  the  tank  into  the  boiler." 
But  they  don't  consider  that  this  boiler 
is  under  the  same  pressure,  which  is  a 
great  resistance  for  the  entering  water 
having  no  other  energy  than  that  im- 
parted to  it  by  the  steam  from  the  same 
boiler. 

Now,  let  us  see  how  the  struggle  be- 
tween steam  and  water  may  be  ex- 
plained physically  and  mathematically: 

Steam  is  led  into  the  injector  by  the 
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tube  a  coming  directly  from  boiler. 
Here  it  passes  the  tubes  b  and  c,  carry- 
ing away  the  air  around  them,  thus 
causing  a  high  degree  of  vacuum.  As 
soon  as  that  vacuum  begins  to  be 
formed  cold  water  enters  through  the 
pipe  d  coming  from  the  tank. 

What  will  now  happen,  when  steam 
meets  cold  water?  Nearly  an  absolute 
vacuum  will  be  formed,  while  the 
water's  temperature  rises  at  once  in 
proportion  to  the  quantity  of  steam  it 
meets  with.  That  heated  water  now  is 
pulled  through  the  tube  c  by  the  steam 
coming  from  tube  b,  and  enters  into  tne 
tube  e,  while  the  vacuum  gets  filled  with 
new  water  and  steam,  producing  vacu- 
um again. 

From  tube  e  the  water  should  be 
pulled  on  into  the  boiler;  but  behind  us 
we  have  boiler  pressure,  before  us  ex- 
actly the  same  one,  and  the  whole  re- 
sistance of  pipes,  valves,  corners,  etc., 
into  the  bargain.  What  is  to  be  done 
now?  Let  us  resolve  in  the  following 
way: 

When  steam  comes  out  of  the  boiler 
what    amount    of    work    is    it    doing? 


Work  is  equal  to  power  multiplied  by 
way  on  which  it  has  acted.  The  power 
iti  our  case  will  be  found  by  means  of 
the  formula  : 

3,1416  X  rf» 

XP 

4 
d  equals  inside  diameter  of  steam  pipe 
a,  p  equals  pounds  per  square  inch. 

For   instance :     diameter   d  of   steam 
pipe    a    is    l'/2    in.;     boiler    pressure    p 
equals  200  lbs.  per  square  inch: 
3,1416  X  dJ 

power  =  y.  P  = 

4 
3,1416  X  i'/4^ 

X  200  =  354  lbs. 

4 
The  length  of  the  raising  steam  column 
is  3  ft.;    therefore  the  work  which  has 
been  done  by  the  raising  steam  equals 
354  X  3  =  1062  foot  lbs. 

We  see  that  the  work  is  equal  to  the 
volume  of  the  steam  column.  This 
should  now  enter  the  boiler;  but,  as  we 
mentioned  above,  the  steam  condenses, 
and  the  length  of  the  steam  column  will 
shorten  very  much  by  doing  that. 

Water  being  133.8=  134  times  heavier 
than  steam  of  200  lbs.  per  square  inch 
pressure,  the  length  of  the  steam  col- 
umn must  get  134  times  shorter  when 
condensed  to  water  than  being  steam  of 
boiler  pressure.  This  small  quantity  of 
condensed  steam,  to  enter  into  the 
boiler,  only  wants  1-134  of  the  work  it 
did  by  leaving  it:  1-134  X  1062  =  8  foot 
lbs.;  the  rest:  1062  —  8=1054  foot  lbs., 
have  been  consumed  by  winning  the  re- 
sistance in  pipes,  valves,  etc.,  drawing 
the  water  from  the  tank,  and  especially 
by  heating  it.  To  raise  the  temperature 
of  one  cubic  foot  of  water  only  one  de- 
gree Fahr.  there  are  needed  48,600  foot 
lbs. 

A  good  deal  of  the  work  stored  up  in 
the  steam  is  consumed  by  giving  to  it- 
self and  to  the  water  an  extraordinary 
speed  by  which  all  resistances  are 
winned. 

WiLHELM    WUSCHER, 

Ingeniero  Mecanico. 
Rosario,  Argentina. 


Keeps  Your  Sleeves  Dry. 

Editor: 

Every  engineer  knows  what  a  moist 
job  it  is  to  couple  up  a  tank-hose  after 
disconnecting  it  for  the  purpose  of 
cleaning  the  strainer.  Very  few  tank 
valves  will  shut  down  perfectly  tight; 
and  the  leakage,  when  attempting  to 
connect  the  hose,  is  not  appreciated  by 
the  man  who  is  doing  the  coupling. 
Here  is  a  simple  remedy:  When  all 
ready  to  couple  the  hose,  start  the  pri- 
mer of  the  injector,  when  all  of  the 
leakage  will  be  drawn  into  the  suction 
pipe  by  the  strong  vacuum  so  created. 
E.  W.  Gregory. 

Hoffmanville,  Md. 
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Slipping  Shut  Off. 
Editor: 

We  have  a  standard  I7x24-in.  engine. 
No.  356,  which,  about  a  week  ago,  on  a 
passenger  run,  after  having  been  shut 
off  for  60  or  80  rods,  began  spinning  its 
drivers.  The  engineer  observed  that 
the  throttle  was  tightly  closed  and  upon 
opening  the  cylinder  cocks,  could  not 
see  or  hear  steam.  Engineer  also  ap- 
plied brakes,  but  that  did  no  good.  Fi- 
nally the  wheels  stopped  spinning,  ap- 
parently of  their  own  accord.  Engine 
did  the  same  thing  on  same  run,  about 
two  months  ago,  with  different  engi- 
neer, but  this  time  the  side  rods  were 
badly  bent  and  the  engine  had  to  go  to 
shop.  In  both  cases  cylinder  cocks 
were  opened,  but  it  is  said  no  steam 
came  from  them.  Will  you  kindly  give 
me  your  idea  of  the  cause  of  the  trouble? 
Yours  very  truly, 

E.  M.  Parsons, 
Fireman  C.  &  N.  W.  Ry. 

Carnarvon,  Iowa. 

[There  was  a  lengthy  and  interesting 
discussion  of  this  phenomenon  in  the 
pages  of  Railway  and  Locomotive  En- 
gineering last  year.  The  letters  from 
our  numerous  correspondents  can  be 
found  by  reference  to  the  1904  index, 
imder  the  heading  which  appears  over 
this  letter.  We  refer  the  writer  of  the 
letter  and  any  others  interested  in  the 
question  to  page  112  of  our  March,  1904, 
issue. — Ed.] 


Three  Tangents. 
Editor: 

Any  practical  railroad  man  that  has 
served  the  mechanical  department  long 
enough  to  witness  the  partial  passing  of 
the  simple  to  the  "frenzied"  locomo- 
tive, after  reading  the  paragraph  on  page 
299  of  your  July  issue,  which  quotes  Mr. 
Peter  H.  Peck  as  saying:  "He  expressed 
a  preference  for  the  return  to  the  use 
of  a  simple,  practically  designed  and 
constructed  locomotive,"  etc.,  etc..  will 
certainly  appreciate  that  gentleman's 
sound  logic,  and  also  harbor  a  friendly 
feeling  for  him.  Mr.  Peck's  argument 
should  be  reinforced  by  railway  organi- 
zations, periodicals  and  individuals;  be- 
cause it  is  truth,  plain,  pure  and  sim- 
ple. 

In  designing  and  operating  a  locomo- 
tive two  different  temperaments  are  re- 
quired, and  the  designer  of  late  years 
has  shown  the  operator  no  mercy  what- 
ever. That  the  locomotive  "of  to-day" 
plays  havoc  with  the  engineer's  nerves  is 
evident  to  any  observer  in  that  line,  and 
the  companies  cdrtainly  concede  the  fact, 
as  most  of  them  retain  a  physician  to 
"detect." 

Although  I  would  be  considered  shod- 
dy authority  on  valve  motion,  I  would 
like  to  say  it  seems. that  the  Walschaert 
valve  gear,  which  has  been  cried  down 


for  so  many  years  in  this  country,  is 
favored  with  an  occasional  boost  now 
and  then,  through  journals  that  once 
could  see  no  special  merit  or  superiority 
in  it  over  the  Stephenson  link  motion. 
Whether  it  is  a  loophole  to  build  a  still 
heavier  engine,  or  is  a  real  benefit  over 
link  motion,  is  a  question.  The  heads  of 
mechanical  departments  generally  ad- 
monish their  subordinates  to  "let  good 
enough  alone."  I  wonder  if  people  that 
live  in  glass  houses  ever  throw  rocks? 
If,  when  Jennings  was  on  the  "car- 
pet," in  your  October  number  explain- 
ing to  the  G.  M.  how  it  might  have  been 
"a  little  bit  worse,"  could  it  have  had 
any  bearing  should  he  have  argued  that 
a  lighter  engine  and  train  with  same 
equipment  might  have  saved  the  engine? 
Beardstown. 


The  Swreet  Staybolt. 

Editor: 

I  am  sending  you  by  this  mail  a  sam- 
ple staybolt  which  I  believe  is  better 
than  any  now  in  use. 

You  may  remember  my  suggestion 
through  your  paper  some  years  ago  that 
if  a  staybolt  was  split  in  four  parts  that 


valuable  inventions  and  improvements 
that  he  is  not  likely  to  be  much  mis- 
taken in  an  engineering  idea.  The  twist- 
ed stay  bolt  is  certainly  worth  trying. 
—Ed,]  _^______ 

Burning  Oil  in  Shops. 

A  report  on  the  use  of  oil  being  burn- 
ed in  machine  shops  has  just  been  made 
by  a  committee  of  the  Southern 
Pacific  Railway  Company,  showing 
that  it  costs  40  cents'  worth  of 
oil  to  heat  one  ton  of  wrought 
iron  to  a  welding  heat,  as  compared  with 
500  lbs.  of  bituminous  coal  costing  $1.25. 
It  costs  $12  a  day  for  labor  to  carry  the 
coal  from  the  coal  pits  to  the  furnaces, 
while  one  man  can  supervise  the  dis- 
tribution of  oil  all  over  the  works.  An 
important  item  is  the  excellent  quality 
of  the  iron  produced  from  the  scrap 
metal  when  heated  by  fuel  oil. 


Some  of  our  railroad  magnates  display 
such  stupendous  resources  for  use  in 
purchasing  control  of  railroad  property 
that  people  naturally  think  a  combina- 
tion may  be  planned  some  day  to  pur- 
chase control  of  all  the  railways  in  the 
world.      To    do    this    would    call    for    a 


STAYBOLT     WITH     TWISTED     STRANDS,     NOT     WELDED. 


it  would  endure  many  more  bendings 
than  if  left  solid.  That  scheme  was  in- 
complete, for  if  bent  when  under  strain 
as  it  would  be  in  use,  an  excessive  strain 
would  come  on  one  of  the  four  quarters. 
In  the  bolt  I  send  this  objection  is  ov- 
ercome by  twisting  the  four  quarters 
like  a  rope,  and  by  doing  this  another 
advantage  accrues. 

In  splitting  the  body  of  the  bolt  with 
the  proper  thickness  of  cutter,  just  the 
same  amount  of  metal  is  removed  as 
would  be  cut  away  by  turning  to  reduce 
the  body  to  the  bottom  of  the  thread. 
So  when  the  bolt  is  twisted  the  four 
quarters  close  together  and  the  body  is 
reduced  without  turning  or  forging. 
Such  a  bolt  ought  to  stand  as  long  as  the 
boiler  into  which  it  is  put. 

I  understand  that  there  are  two  seri- 
ous objections  to  it:  one  that  it  costs 
more  money,  which  might  make  a  $10,- 
000  or  $15,000  locomotive  cost  twenty- 
five  or  fifty  dollars  more,  and  the  other 
and  worse  one  is  that  it  is  not  like  the 
old  style,  which  has  always  been  used 
and  has   always   kept  breaking. 

John  E.  Sweet. 

[We  have  much  pleasure  in  submitting 
to  our  readers  the  suggestions  made  by 
Professor  Sweet  in  the  above  letter. 
Professor  Sweet  has  originated  so  many 


huge  sum  of  money.  Specialists  on  rail- 
way statistics  estimate  that  it  would 
reach  something  like  $40,500,000.  There 
is  no  other  single  line  of  accumulated 
wealth  that  represents  so  much  capital 
as  railroads.  And  it  is  only  about  75 
years  since  they  began  forming  com- 
panies. 

Mr.  A.  L.  Ruthven.  a  western  inven- 
tor, is  said  to  have  perfected  a  device 
consisting  of  a  double  set  of  contacting 
electric  apparatus  whereby  an  alarm  is 
given  if  two  trains  are  approaching  each 
other  on  the  same  track.  The  contact 
may  be  made  automatically  or  it  may  be 
made  by  hand  to  stop  the  trains. 


The  Kennicott  Water  Softener  Com- 
pany, of  Chicago,  have  recently  received 
an  order  for  and  have  under  construc- 
tion eighteen  steel  storage  tanks  of  the 
Harriman  pattern  for  the  Union  Pacific 
Railroad.  Each  of  these  tanks  has  a 
capacity  of  65,000  gallons. 


The  joint  committee  of  the  Master 
Car  Builders'  and  the  Master  Mechan- 
ics' associations  will  meet  at  the  Man- 
hattan Hotel,  New  York,  on  December 
II  to  decide  on  the  place  of  meeting  for 
next   convention. 


Dcc-c'MibcT,  lyos- 
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A    Locomotive    on    Skates. 

The  skating  locomotive  which  we  here 
show  is  a  steam  log  hauler  which  lias 
been  used  on  the  former  Chippewa  Indian 
Reservation  in  Minnesota.  It  is  intend- 
ed to  travel  over  tlie  ice  covered  roads 
of  that  region  and  draw  behind  it  sleighs 
loaded  with  logs  for  a  distance  which 
would  make  the  movement  of  the  logs 
by  teams  too  costly. 

The  engine  is  practically  a  geared  lo- 
comotive, the  driving  wheels  of  which 
are  covered  with  a  wide  endless  chain  or 
metal  belt,  which  is  provided  with  teeth 
or  caulks  which  are  driven  into  the  road 
by  the  weight  of  the  machine  and  which 
thus  render  the  movement  of  the  ma- 
chine possible. 

The  front  truck  is  a  sled  which  is  pivot- 
ed about  the  center  and  is  capable  of 
motion  in  either  direction. 
The  whole  machine  is 
steered  by  a  man  who  sits 
in  front  beside  the  lower 
and  larger  headlight.  The 
two  headlights  are  used,  as 
the  road  in  front  of  the 
skater  has  to  be  brilliantly 
lighted  in  order  to  give  the 
"helmsman"  his  bearings. 

This  engine  can  be  run 
forward  or  backward,  as 
required,  and  is  as  easily 
reversed  as  a  steam  loco- 
motive, and  a  speed  of 
from  five  to  seven  miles 
an  hour  can  be  maintained. 

Our  illustration  shows 
this  engine  standing  on 
what  looks  like  the  frozen 
surface  of  a  pond,  and  one 
of  the  most  imperative 
rules  of  the  company  to 
which  this  engine  belongs 
is,  "no  skating  on  thin 
ice."  It  is  a  sort  of  auto- 
matic rule,  because  if  the 
engineer  breaks  the  ice  he 
breaks  the  rules,  and  if  the 
engine  sinks  into  the  wa- 
ters of  the  pond  it  is  ex- 
ceedingly likely  that  the  loss  of  the 
locomotive  can  be  traced  home  to  him. 


I  wish  you  would  get  together,  appoint 
one  of  your  number  as  representative 
with  power  of  attorney  to  act  for  you 
and  draw  up  a  combined  contract  binding 
each  severally  to  sell  me  your  particular 
apparatus  for  so  much  money,  at  a  whole 
saving  of  loo  per  cent.,  which  your  com- 
bined 10  per  cent,  guarantee  would 
amount  to,  there  being  ten  of  you  gen- 
tlemen present.  I  will  then  sign  this  con- 
tract in  which  you  will  guarantee  to  save 
me  my  whole  coal  pile.  Here  is  a  pri- 
vate room  where  you  can  pursue  your 
deliberations,  and  I  will  furnish  you  with 
a  stenographer  and  stationery,  etc.  I  am 
very  glad  to  have  you  all  call  upon  me, 
and  shall  take  great  pride  in  showing  my 
employers  that  I  am  so  fully  awake  to 
their  interests  and  modern  engineering 
improvements  that  by  a  combination  like 


corporations.  The  increase  track  mile 
for  the  year  was  equivalent  to  5,927  sin- 
gle track  miles.  On  June  30,  1904,  there 
were  in  the  service  46,743  locomotives. 
The  total  number  of  cars  of  all  classes, 
exclusive  of  those  owned  by  the  private 
lines,  was  1,798,561,  of  which  39,752  were 
in  passenger  service  and  1,692,184  in 
freight.  The  number  of  persons  receiv- 
ing pay  from  railways  was  1,296,121. 
This  amounts  to  611  for  every  100  miles 
of  line.  The  amount  paid  out  in  sal- 
aries and  wages  in  the  year  was  $817,- 
598,810.  

Burning   Peat. 
The  bogs  of  Maine  are  as  full  of  peat 
as  the  glens  of  Scotland  are.     The  Bos- 
ton &  Maine  Railroad  have  been  experi- 
menting with  peat  burning  on  locomo- 
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THE     FORMER     CHIPPEWA     INDIAN 

MINNESOTA. 


RESERVATION     IN 


Too  Much  Guarantee. 
A  story  is  told  of  the  head  of  a  manu- 
facturing concern  who  received  calls 
from  ten  representatives  of  manufactur- 
ers making  engineering  specialties,  each 
of  whom  claimed  that  his  apparatus 
would  save  the  owner  10  per  cent,  of  his 
coal  pile.  After  talking  with  one  or  two 
of  these  men  and  in  the  meantime  receiv- 
ing the  cards  of  the  remainder,  he  called 
them  all  into  his  reception  room  and 
said:  "Now.  gentlemen,  I  am  too  busy 
looking  after  the  interests  of  my  employ- 
ers to  spend  any  more  time  with  you  to- 
day, and  as  I  believe  you  are  all  gentle- 
men and  men  of  character  and  honesty. 


this  I  can  save  their  whole  expense  for 
power." 

We  have  heard  this  story  repeated  with 
much  gusto  by  purchasers  of  steam  sup- 
plies, but  we  can  see  no  smartness  about 
it.  The  representatives  might  all  have 
had  appliances  designed  to  perform  prac- 
tically the  same  functions  and  each  man 
had  the  right  to  push  his  goods.  The 
head  of  the  manufacturing  concern  was 
a  smart  aleck. 


lives,  and  so  far  the  tests  have  given 
much  satisfaction,  the  steaming  qualities 
of  the  fuel  being  said  to  be  of  the  high- 
est. The  peats  are  subjected  to  heavy 
pressure,  which  exudes  all  the  moisture. 
The  peats  in  pressing  are  forced  into 
an  elliptical  shape  with  an  inch  hole  run- 
ning through  them,  which  admits  of  free 
burning.  The  fuel  is  entirely  free  from 
smoke. 


Facts,  Figures  and  Statistics. 

The  last  report  of  the  Inter-State 
Commerce  Commission  gives  some  in- 
teresting railroad  statistics  for  1904. 
There  were  at  the  end  of  that  year  297,- 
073  miles  of  railroad  in  the  United 
States    operated    by    as    many   as    2.104 


To  find  the  thickness  of  steel  to  be 
used  in  hollow  cylinders  under  tension, 
such  as  pipes  lines,  etc. :  Multiply  the 
specified  working  pressure  in  pounds  by 
the  radius  of  the  cylinder  in  inches,  then 
by  the  factor  of  safety,  and  divide  the 
result  obtained  by  the  tensile  strength  of 
the  steel,  multiplied  by  the  percentage 
efliciency  of  the  riveted  joint  employed. 
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Turbines  Proving  Economical. 

Although  the  steam  turbine  is  older 
than  the  Christian  era,  its  development 
has  been  exceedingly  slow  and  many- 
obstacles  have  hampered  its  application 
since  modern  inventors  demonstrated 
that  as  a  power  medium  it  is  not  infer- 
ior to  good  reciprocating  steam  engines. 
The  earliest  known  steam  turbine  was 
described  by  Hero  of  Alexandria  in  the 
Second  Century,  and  was  doubtless  then 
an  old  invention  of  little  practical  value. 
Attempts  to  make  it  a  practical  engine 
were  made  about  1624  by  Branea.  an 
Italian;  in  1650,  by  Somerset,  an  En- 
glishman; then  it  was  neglected  for  over 
two  hundred  years  until,  in  1853,  Tour- 
naire,  a  French  engineer,  indicated  lines 
on  which  the  turbine  might  be  made  a 
successful  steam  motor.  This  exercised 
powerful  influences  and  directed  the  at- 
tention of  De  Laral,  a  Swedish  engineer, 
and  Parsons,  an  Englishman,  whose  la- 
bors brought  forth  the  modern  steam 
turbine. 

This  form  of  steam  motor  has  re- 
ceived much  attention  from  American 
engineers,  and  Prof.  Curtis,  of  New 
York,  has  invented  some  very  valuable 
improvements.     The    steam    turbine   is 


becoming,  on  this  side  of  the  Atlantic, 
a  favorite  form  of  motive  power  for 
electric  generating  plants,  while  in  Eu- 
rope its  favorite  scope  is  in  marine 
work.  British  steamship  owners  have 
taken  the  lead  in  the  introduction  of  tur- 
bines for  ship  propulsion  and  they  dis- 
played great  enterprise  in  this  line,  for 
not  a  few  turbines  were  applied  to 
steamers  when  the  engineering  world 
still  believed  that  turbines  would  be 
more  costly  to  operate  than  reciprocat- 
ing engines. 

A  large  pleasure  steamer  with  turbine 
engines  was  placed  on  the  Clyde  three 
years  ago  and  she  gained  great  popu- 
larity through  her  high  speed  and  free- 
dom from  vibration.  Since  that  time 
turbine  marine  engines  have  been  grow- 
ing rapidly  in  favor  in  British  waters. 
.\  series  of  most  virulent  attacks  on  the 
turbine  has  been  made  by  German  en- 
gineering writers,  but  they  were  char- 
acterized more  by  spleen  than  by  the 
statement  of  facts,  and  have  apparently 
exercised  no  influence  on  public  opinion. 
There  are  already  several  large  trans- 
atlantic steamers  provided  with  turbine 
power,  and  one  company  has  on  the 
stocks  two  luige  steamers  calculated  to 
make  25  knots  (28.7  miles)  an  hour. 

A  very  interesting  and  valuable  report 
has  just  been  made  public  by  the  Mid- 
land Railway  of  England,  concerning 
the  economical  working  of  new  turbine 
steamers  that  have  been  in  service  this 
season.  This  railway  maintains  lines  of 
steamers  to  Ireland  and  to  the  Isle  of 
Man,  and  in  both  services  have  a  turbine 
steamer  running  which  is  practically 
identical  with  other  vessels  on  the  same 
route  propelled  by  reciprocating  en- 
gines. The  Antrim  and  Donegal  are  the 
old  boats,  and  the  Londonderry  and 
Manxman  the  turbines. 

During  the  season's  service,  the 
Manxman    made    an   average    speed   of 

23.4  miles  an  hour  on  the  same  amount 
of  coal  required  to  propel  the  Antrim 

22.5  miles.  For  the  same  power  there 
was  us  tons  less  weight  of  machinery, 
and  the  expense  of  minor  supplies  were 
less.  But  the  smaller  fuel  bill  is  the 
important  item  the  engineering  world 
has  been  working  for. 


To  Our  Patrons. 

The  transfer  of  balances,  not  the 
transmission  of  money,  is  one  of  the 
functions  performed  by  the  banking 
system  of  the  country,  and  the  object 
of  this,  is  simply  to  facilitate  business 
and  prevent  loss.  When  you  offer  a 
check  in  payment  of  a  debt,  supposing 
you  have  a  bank  account,  or  when  you 
buy  a  post  office  money  order,  or  an 
express  money  order  and  forward  either 
of  these  through  the  mails,  you  do  not 
send  cash,  and  even  if  the  order  is  lost, 
the   cash   is   not,   and   a   duplicate   order 


can  subsequently  be  obtained  in  the  usu- 
al  way. 

We  want  our  club  raisers,  and,  indeed, 
all  who  have  occasion  to  make  payments 
to  the  .•\ngus  Sinclair  Company,  to  re- 
member this  fact.  If  you  put  money 
in  an  envelope  and  send  it  through  the 
mails  you  take  the  risk  that  the  letter 
may  go  astray,  that  it  may  be  stolen, 
that  it  may  be  lost,  or  that  it  may  be 
destroyed  in  trainsit.  In  any  case,  if 
it  fails  to  reach  its  destination  you  have 
to  sustain  the  loss  of  the  money.  If 
any  of  these  things  happen  to  a  money 
order  there  is  no  loss  of  cash  because 
none  has  been  sent;  and  on  proper  rep- 
resentation to  the  post  office  authorities 
or  to  the  express  company,  a  duplicate 
order  will  be  issued  and  the  payment 
of  the  original   order  stopped. 

We  have  lately  had  this  matter  brought 
home  to  us  by  hearing  of  the  loss  of 
money  said  to  have  been  sent  to  us 
through  the  mails,  and  this  loss,  in  every 
case,  was  to  the  person  who  sent  the 
money.  In  the  nature  of  the  case,  this 
must  be  so.  and  that  is  why  checks, 
bank  drafts  and  money  orders  have  been 
devised.  The  use  of  the  money  order 
saves  loss  of  time,  prevents  the  loss  of 
the  money  and  is  more  satisfactory  to 
sender  and  receiver  alike.  Do  not  run 
any  unnecessary  risk,  use  the  money  or- 
der every  time.  The  small  charge  made 
for  the  order  may  be  regarded  as  a  sort 
of  insurance  which  you  pay  for  the  safety 
of  the  actual  cash,  and,  moreover,  the 
money  order  receipt  which  you  hold,  is 
proof  that  you  made  the  payment  in  a 
certain  way  and  on  a  certain  date.  Rail- 
way men  will  often  find  an  express  office 
nearer  their  shops  than  the  post  office 
is,  and  express  offices  usually  keep  open 
later  than  the  post  office.  Do  not  run 
any  unnecessary  risk  where  money  is 
concerned.      

Navy  Getting  Worse. 

The  annual  report  of  the  chief  of  the 
Bureau  of  Steam  Engineering  in  the 
Navy  Department  is  the  most  serious 
attack  on  the  methods  in  vogue  in  the 
navy  yet  published.  The  report  states 
"that  so  few  engineers  of  the  line  are 
taking  up  engineering  seriously  that  the 
situation  is  becoming  alarming."  The 
situation  has  always  been  deplorable,  but 
it  took  the  "Bennington"  disaster  to 
inake  it  alarming.  Admiral  Rae  might 
not  be  willing  to  admit  it,  but  the  whole 
course  of  training  as  carried  on  at  An- 
napolis begets  a  feeling  of  repugnance 
to  the  construction,  repairing  and  run- 
ning of  steam  engines. 

The  admiral  suggests  a  plan  whereby 
the  younger  officers  of  the  line  would 
have  engineering  duty  first  in  a  subordi- 
nate capacity,  and  their  record  must 
show  their  ability  before  being  placed  in 
charge  of  the  engines  of  any  vessel.  The 
plan  further  provides  that  in  the  line 
there  shall  be  a  number  of  engineering 
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specialists  whose  duty  at  sea  and  ashori.' 
would  be  engineering  alone.  This  plan 
is  a  good  one  if  such  men  could  be  got, 
but  the  organic  defects  in  the  Navy  De- 
partment precludes  the  possibility  of  the 
existence  of  such  men.  The  idea  of  a 
gilt  cdgedj  lady  lingered,  sleek  skinned 
gentleman  pcrferring  the  smut  of  indus- 
try in  an  engine  room  to  the  sunny  at- 
mosphere of  the  upper  deck  for  the  same 
rate  of  remuneration  is  expecting  too 
much,  especially  in  that  inane  class  pro- 
duced by  a  course  at  Annapolis.  In- 
deed, it  would  be  diHicult  under  ordinary 
conditions  to  get  a  young  man  to  grapple 
with  the  severe  conditions  essential  to 
a  mastery  of  steam  engineering,  when 
he  can  earn  the  same  money  in  the  pleas- 
ant role  of  a  social  dandy.  The  man 
who  in  the  smnkc  and  grime  of  an  en- 
gine room  can  lit  up  a  set  of  eccentrics 
is  not  the  man  who  is  likely  to  keep 
up  his  end  in  a  set  of  quadrilles  in  a  ball- 
room, and  the  latter  is  just  the  kind  of 
man  evolved  by  the  Navy  Department  at 
Annapolis. 

The  condition  of  aflairs,  judging  from 
Admiral  Melville's  report  two  years  ago, 
coupled  with  the  subsequent  tragical  oc- 
currences in  the  navy,  together  with  Ad- 
miral Rae's  report  just  published,  forbids 
the  hope  of  any  improvement  in  the  con- 
dition of  affairs  unless  sufficient  en- 
couragement is  offered  to  induce  young 
men  to  forego  the  luxurious  ease  of  a 
life  of  frivolity  and  bend  their  energies 
seriously  to  an  occupation  worthy  of  the 
best  mental  and  physical  attributes  of  the 
flower  of  American  manhood.  If  it  were 
possible  to  separate  the  engineering  de- 
partment as  completely  as  the  medical 
department  is  separated  from  the  line  in 
the  army  and  navy,  and  sufficient  induce- 
ment were  offered,  excellent  men  could 
be  got  from  the  merchant  marine  and 
from  the  railway  service  who  would  de- 
vote their  lives  to  their  high  calling. 
We  hope  to  see  some  improvement,  but, 
knowing  something  of  the  social  bar- 
riers that  must  first  be  broken  down,  we 
hesitate  to  pray  for  miracles. 


Brakeman,  Past  and  Present. 

We  do  not  remember  of  freemen  fol- 
lowing a  more  arduous  occupation  than 
that  of  brakeman  on  a  way  frieght  train 
in  the  times  anterior  to  the  introduction 
of  air  brakes.  We  were  familiar  for 
years  with  the  life  led  by  fishermen  on 
a  stormy,  rocky  coast,  w'here  the  fear 
of  starvation  kept  the  boats  in  the  open 
sea  during  all  kinds  of  weather.  Theirs 
was  no  life  to  envy,  with  hardship  in  the 
daily  toil  and  constant  jeopardy  from 
winds  and  waves.  The  daily  and  nightly 
life  of  sailors  working  miserable  old 
hulks  that  were  chronically  in  danger  of 
going  to  pieces  was  brought  very  close 
to  our  own  experience  for  years  and  we 
concluded  that  such  men  had  not  much 


lu  iive  for;  yet  our  impression  was  that 
their  lives  were  tranquil  compared  with 
that  of  a  freight  train  brakeman  in  win- 
ter on  roads  north  of  the  Ohio  river. 
Imagine  a  man  scrambling  over  an  ice 
bound  train  twisting  at  frozen  brakes 
with  a  zero  wind  that  was  always  a  hur- 
ricane; down  fragile  ladders  to  flat  cars, 
toiling  over  rough  coal  with  cars  sway- 
ing and  lurching  over  rough  track,  up 
again  to  the  top  of  a  box  car  that  he 
had  to  crawl  over  to  keep  from  slipping, 
while  the  engineer  kept  squealing  for 
brakes,  and  only  strenuous  effort  on  the 
part  of  the  brakemen  prevented  danger- 
ous runaways.  We  have  often  taken 
cliances  at  the  head  end  rather  than  in- 
X  ile  the  brakeman  to  climb  on  top  of 
cars  when  skin  cutting  blizzards  were 
blowing  and  the  car  roofs  were  slippery 
as   icebergs. 

Yet  there  was  no  lack  of  men  ready  to 
do  that  work  and  most  of  them  were 
good  men,  too.  W'c  noticed  in  reading 
a  club  report  where  the  voices  of  yard 
men  and  of  conductors  were  giving  tes- 
timony, that  complaints  were  repeated 
to  the  effect  that  the  material  available 
for  brakemen  is  not  so  good  to-day, 
when  brakemen  have  an  easy  time,  as 
it  was  when  they  had  to  endure  constant 
hardships.     Our  speaker  said: 

"I  find  that  men  that  we  employ  to-day 
are  not  as  efficient  as  they  were  years 
ago.  They  do .  not  take  the  interest  in 
the  work.  I  do  not  see  what  it  is.  They 
seem  to  have  better  education  now  than 
we  did  when  we  were  younger  and  went 
into  this  branch  of  the  service,  but  they 
do  not  seem  to  take  hold  of  the  work 
in  the  same  way." 

Another  speaker  said : 

"I  have  heard  many  of  our  conductors 
talk  a  good  deal  on  the  same  line  as 
Mr.  Morrison;  that  we  don't  get  as  good 
brakemen  to-day  as  we  used  to,  and  they 
lay  the  trouble  to  the  use  of  the  air 
brake;  that  they  don't  have  very  much 
braking  to  do,  I  suppose,  perhaps, 
there  is  something  in  that.  If  there  is 
any  member  of  the  body  that  is  not  ex- 
ercised it  soon  becomes  withered,  and  I 
think  some  of  the  brakemen  have  reach- 
ed that  stage." 

We  incline  to  think  that  the  com- 
parative efficiency  of  the  old-time  brake- 
man  is  made  higher  by  the  sentiment 
that  distance  lends  enchantment  to  the 
view,  but  it  is  undeniable  that  a  strenu- 
ous life  develops  the  higher  qualities  in 
a  man  better  than  fireside  happiness 
with  hours  of  ease. 


Age   Limit   on  Railroads. 

It  is  gratifying  to  learn  that  the  ab- 
surdit}-  of  limiting  the  age  at  which  a 
railway  man  is  eligible  for  employment 
is  passing  away  more  rapidly  than  the 
promoters  of  such  a  measure  expected. 
.■\lready  the  principal   roads  in   America 


where  the  experiment  has  been  tried 
have  abandoned  the  regulation.  The 
Boston  &  Maine,  the  Alton,  the  St.  Paul 
and  the  Burlington  are  virtually  ignoring 
the  age  limit  regulation  and,  guided  by 
common  sense,  are  hiring  men  more  with 
a  view  to  their  qualifications  than  to  the 
exact  number  of  years  which  they  may 
have  lived.  Experience  and  capability  are 
the  real  tests  of  a  man's  fitness  for  any 
position,  and  if  a  railway  official  makes 
the  mistake  of  hiring  an  incompetent 
man,  there  is  no  law  compelling  the  com- 
pany to  continue  to  employ  him.  Years 
in  themselves  are  no  exact  criterion. 
Some  men  are  old  at  forty.  Others  are 
young  at  sixty.  In  any  event  it  is  safe 
to  assume  that  a  lack  of  the  suppleness 
of  youth  is  often  more  than  made  up 
for  by  the  wider  experience  of  added 
years. 

These  thoughts  are  entirely  apart  from 
the  inhuman  aspect  of  the  spirit  that 
could  turn  a  man  away  because  he  had 
passed  his  thirty-fifth  birthday.  It  is  like 
adding  a  new  pang  to  death.  It  is  as  if 
the  grim  reaper  came  half  way  along  the 
hard  highway  of  life  and  set  a  mark  on 
a  man.  and  made  him  an  outcast.  The 
spirit  that  could  make  and  maintain  such 
measures  seems  to  have  been  nursed  in 
some  heartless  region  outside  the  pale 
of  the  common  brotherhood  of  human- 
ity-   

Rails  on  Bridges. 

It  is  a  fact  not  generally  known  that 
fractured  rails,  although  of  rare  occur- 
rence, are  almost  invariably  found  on 
bridges.  This  is  not  to  be  wondered  at 
in  view  of  the  sharp  vibration  incident  to 
railway  traffic  on  modern  steel  bridges. 
The  metallic  chairs  in  which  the  rails 
rest  are  defective  in  resiliance  in  com- 
parison with  ties  of  closely  grained  tim- 
ber resting  on  a  solid  foundation  set  in 
the  earth.  The  exposure  to  atmos- 
pheric conditions  also  operates  against 
structural  work  more  readily,  and  it  has 
been  shown  by  recent  tests  that  steel 
rails  on  bridges  lost  in  weight  about  one 
pound  for  every  five  feet  of  rail  per  an- 
num. This  is  much  above  the  normal 
wear  of  good  steel  rails.  The  loss  in 
the  wearing  face  is  not  great,  but  the 
external  corrosive  action  on  the  sides 
of  the  rail,  and  especially  under  the  bot- 
tom flange  where  the  rail  rests  on  the 
chairs   is   very  great. 

A  careful  analysis  of  the  chemical  con- 
stituents of  broken  rails  also  invariably 
shows  a  defective  segregated  composi- 
tion showing  inequalities  in  the  physi- 
cal mass.  The  incessant  vibrator>'  shocks 
naturally  induce  a  brittleness  in  these  ill- 
assorted  rholecules  materially  reducing 
the  resisting  strength  of  the  rail.  This 
unevenly  balanced  nature  of  the  chemical 
composition  of  the  rail  is  an  organic  de- 
fect which  is  not  by  any  means  accidental 
but  arises  from  an  excess  of  carbon  and 
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manganese.  Fractures  usually  occur 
where  there  is  a  concentrated  accumu- 
lation of  these  chemical  constituents. 
The  greatest  care  is  not  always  taken 
in  the  thermal  treatment  of  the  rail  from 
the  ingot  to  the  finished  product.  The 
most  durable  rail  is  found  to  be  equal 
in  the  micro-crystalline  quality  of  every 
part. 

An  increase  in  the  size  of  rails  used 
on  bridges  might  suggest  itself  to  those 
engaged  on  structural  work.  Such  a  rail 
set  on  longitudinal  sleepers  instead  of 
transverse  metallic  chairs  would  lessen 
the  increased  liability  to  fracture  which  is 
keeping  pace  with  the  constantly  increas- 
ing weight  of  railroad  rolling  stock. 


Book  Reviews. 

Physics.  By  Mann  and  Tvviss  Pub- 
lished by  Scott.  Foresman  &  Co..  Chi- 
cago.    Price,  $1  50. 

The  authors  of  this  book  intimate  that 
they  have  revolutionized  the  teaching 
of  pliysics  by  informing  the  student  in  a 
popular  fashion  what  the  forces  of  Na- 
ture do  and  how  they  do  it.  Regret  is 
<'xpressed  that  real  enthusiasm  for  the 
study  of  physics  has  been  waning 
among  students,  and  the  hope  is  ex- 
pressed that  if  physics  can  be  so  taught 
as  to  develop  in  the  student  these  ele- 
ments of  power  so  vital  to  his  future 
career,  there  can  be  no  doubt  that  in 
due  time  its  educative  value  will  be 
properly  appreciated  and  its  popularity 
restored. 

The  authors  seems  to  think  that  by 
using  familiar  forms  and  appliances  to 
ilhi>trate  physical  phenomena,  they  will 
dispel  the  indifference  with  which  stu- 
dents listen  to  the  ancient,  obsolete  ex- 
amples that  have  been  used  in  most  text 
books  on  natural  philosophy.  Ac- 
cordingly they  draw  into  service  loco- 
motive engines,  railroad  trains,  automo- 
biles, balloons,  row  boats  and  a  variety 
of  other  up-to-date  appliances,  and  pro- 
ceed to  base  their  calculations  and  il- 
lustrations on  the  metric  system  of 
weights  and  measures  which  make  the 
worst  kind  of  a  stumbling  block  on  the 
start  to  the  average  American.  A  vari- 
ety of  illustrations  of  train  speed  are 
given,  not  in  miles  per  hour  or  feet  per 
second,  but  in  centimeters  per  second. 
The  expression  150.000  cm.  per  minute, 
or  25.000  cm.  per  second,  may  be  quite 
intelligible  and  convey  information  to 
college  professors  who  are  daily  think- 
ing in  that  foreign  nomenclature,  but  it 
conveys  no  idea  of  speed  to  the  ordi- 
nary American. 

The  sentiment  which  has  produced 
this  book  is  based  on  ignorance  of  the 
.ifTairs  of  life.  Because  sentiment  in 
favor  of  the  metric  system  of  weights 
and  measures  has  been  growing  among 
teachers  stimulated  by  the  proselytizing 
of  unwise  friends,  they  imagine  that  the 


system  is  gaining  popularity  among  the 
peope.  This  is  a  mistake.  This  country 
is  no  nearer  the  adoption  of  the  metric 
system  than  it  was  when  the  agitation 
in  favor  of  the  French  system  began 
about  fifty  years  ago.  Every  new  bolt 
made  with  standard  screw  threads,  every 
new  lathe  made  with  a  lead  screw  gradu- 
ated to  cut  standard  screw  threads,  is 
an  argument  against  a  change  to  a  new 
unit  of  measurement.  The  innocents 
who  are  urging  a  change  talk  of  it  caus- 
ing little  inconvenience  during  the  period 
of  transition.  It  would  cause  so  much 
confusion  and  inconvenience  that  the 
English  speaking  people  would  not  en- 
dure it  for  a  day.  The  innocents  imag- 
ine because  the  people  opposed  to  a 
change  regard  the  boisterous  advocates 
of  the  metric  system  with  good  natured 
contempt,  that  no  sentiment  against  a 
change  exists.  When  they  go  from 
words  toward  acts  they  receive  a  rude 
awakening. 

The  people  make  vigorous  protest 
when  threatened  with  legislation  to  make 
the  use  of  the  foreign  metrology  compul- 
sory, but  they  continue  to  be  indiffer- 
ent to  distorted  teaching.  Through  the 
school  books  pedantic  egotism  is  forc- 
ing upon  our  rising  generation  a  system 
of  weights  and  measures  that  all  Eng- 
lish speaking  people  refuse  to  use. 
Teaching  the  metric  system  ought  to  be 
classed  with  the  teaching  of  French, 
German,  Spanish  and  other  foreign  lan- 
guages. 

Swingle's  Modern  Locomotive  Engineer- 
ing    Hand     Book.       By     Calvin     F. 
Swingle,  M.E.     Chicago:  Frederick  J. 
Drake  &  Co.     Price,  $3. 
This  book  gives  carefully  prepared  in- 
struction to  people  interested  in  railway 
motive  power  and  covers  the  entire  sub- 
ject   of    locomotive    engineering.      The 
various    departments     are     arranged     in 
chapters    with    questions    annexed    that 
exhaust  the  part  under  study  in  the  way 
that  scientific  school  books  are  now  pre- 
pared.    The  reading  matter  is  very  ex- 
haustively illustrated  by  means  of  good 
engravings.      It    deserves    and    is    likely 
to  take  a  favorite  place  in  home   study 
literature. 

Practical  Planer  Talks.  By  Carroll  Ash- 
ley. '  Publishers,  The  Hill  Company, 
New  York.  1905.  Price,  $1.00. 
This  is  a  practical  book  for  practical 
men.  It  is  designed  for  planer  hands, 
and  is  for  the  purpose  of  assisting  them 
in  getting  the  best  work  out  of  the 
planing  machines  on  which  they  may 
be  working.  No  particular  make  of  tool 
is  described,  the  typical  metal  planer  is 
the  theme,  and  on  the  second  page  there 
!■;  a  good  clear  half-tone  illustration 
which  shows  a  fair  example  of  the 
v.hole  class  and  gives  the  names  of 
each  part,  so  that  no  ambiguity  can 
jirisc    in    the    mind    f>f    the    render    as    to 


what  the  author  refers  to  when  he  uses 
a  certain  word  to  designate  a  planer 
part. 

The  first  chapter,  if  we  may  so  call  it, 
deals  with  the  typical  planer,  and  ex- 
plains the  construction  of  the  tool,  the 
next  has  some  observations  on  the 
"planer  hand."  Then  comes  the  equip- 
ment, by  which  is  meant  the  cutting 
tools,  etc.,  and  several  line  cuts  show 
what  these  are  like,  and  an  explanation 
of  what  they  will  do  is  given.  Some 
observations  concerning  lining  up  the 
"rail"  occupy  several  pages,  and  reasons 
why  the  rail  can  and  does  get  out  of 
alignment  are  given.  As  a  necessary 
follower,  some  "cautions"  come  next, 
and  then  first  lessons  in  chucking,  with 
line  cut  illustrations  of  the  right  and 
wrong  way  to  do  the  clamping  of  a 
piece  of  work.  Following  this  is  pla- 
ning cored  work  and  planing  all  over, 
and  so  on. 

These  few  examples  give  a  good  idea 
of  the  scope  of  the  work  which  is  a  book 
of  80  pages,  5x7  ins.  The  illustrations 
are  clear  and  good,  and  it  is  well  print- 
ed and  in  large  type.  The  book  ought 
to  be  a  decided  help  to  the  beginner, 
and  of  value  to  the  more  experienced 
workman.  It  has  been  written  by  a  man 
who  has  done  this  kind  of  work  and 
knows  whereof  he  speaks. 

Government     Regulation     of      Railway 
Rates.     By   Richard   Meyer.     Publish- 
ers,   The    Macmillan    Company.     New 
York.  1905.     Price,  $1.50. 
This  book  is  a  study  of  the  experience 
of  the  United  States,   Germany,   France, 
.Austria-Hungary,    Russia   and   Australia 
in  the  matter  of  government  regulation 
of  railway  rates.     The  author  is  the  as- 
sistant   professor    of    political    economy 
in  the  University  of  Chicago. 

In  the  outset  we  are  told  that  the 
conclusions  which  have  been  forced  up- 
on the  writer  after  a  painstaking  study 
of  the  subject  extending  over  twelve 
years  are  not  favorable  to  government 
regulation.  In  fact,  he  says,  "the  net 
result  has  been  the  disclosure  of  such 
overwhelming  proofs  of  the  evils  of 
State  direction  of  industry,  or  interfer- 
ence with  its  natural  course  that  he  has 
become  firmly  convinced  of  the  unwis- 
dom of  government  regulation  of  rail- 
ways or  their  rates." 

The  work  is  one  of  486  pages,  includ- 
ing an  index,  and  is  divided  into  two 
parts,  the  first  dealing  with  the  efforts 
of  foreign  governments  in  this  direction, 
and  the  second  part  deals  with  the  Unit- 
ed States.  There  are  eight  chapters  in 
the  first  part  and  ten  in  the  second.  The 
book  is  bound  in  cloth. 


Railway   Provident   Institutions. 

An  important  report  on  the  subject 
of  Railway  Provident  Institutions  in 
Enpflish-sprnking    countries      forming     a 
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vnliinic  of  nearly  400  pages,  compiled  by 
M.  Ricbcnack.  comptroller  of  the  Penn- 
sylvania Railroad  Company,  has  just 
been  published.  The  territory  compre- 
hended in  the  pursuit  of  reportorial  in- 
formation has  been  world-wide,  railway 
ottaials  in  every  part  of  the  globe  hav- 
ing been  furnished  with  the  printed  ques- 
tions, and  out  of  a  total  of  300  roads 
over  200  have  lurnished  data  upon  which 
general  conclusions  may  readily  be 
reached. 

The  character  of  the  data  is  largely 
encyclopedic  in  scope  and  variety,  but  is 
of  such  a  kind  as  enables  members  or 
committees  of  the  Radway  Congress  to 
enjoy  a  fuller  conception  of  railway 
endeavor  toward  providing  contentment, 
competence  and  safety  for  their  employ- 
ees than  has  hitherto  been  possible. 

A  noticeable  feature  of  the  stability 
of  the  relief  departments  is  based  on 
the  cNtiiu  lu  which  ttit  railroad  com- 
p;inics  assume  re^ponsibility  for  their 
operations  and  are  willing  to  guarantee 
tlnir  financial  obligations.  The  mem- 
bers are  thus  doubly  protected,  first  by 
tlieir  own  contributions,  and  then  by  the 
ability  of  llie  companies  to  make  up 
any  deficiency  which  may  occur. 

The  number  of  emp.oyecs  becoming 
nuiiibers  of  these  associations  averages 
about  70  per  cent.  The  pension  scheme 
seems  to  be  more  largely  in  vogue  on 
the  British  railways  than  anywhere  else, 
but  is  being  adopted  on  some  of  the 
American  railways.  It  is  based  gener- 
a.ly  on  the  period  after  10  years'  service, 
the  allowance  being  about  one-sixtieth 
of  average  salary  for  each  year  after 
10  years'  service.  There  is  much  simil- 
arity between  the  American  and  British 
systems  e.xcept  that,  as  a  rule,  in  Britain 
the  membership  is  compulsory.  The  re- 
tirement ages  are  also  lower  in  Britain 
th.in  with  the  American  roads,  but  the 
service  period  is  very  similar. 


of  cylinder  condensation  is  sufficient  to 
pay  for  considerable  expense  in  provid- 
ing the  necessary  apparatus  and  for 
maintenance   of  the   same. 


In  an  article  that  appears  in  our  Cor- 
respondence Department,  by  Mr.  O.  K. 
Harlan,  on  "Superheated  Steam,"  the 
author  states  that  saving  results  from 
superheated  steam  because  there  is 
less  leakage  past  the  valves  than  there 
is  with  saturated  steam.  We  are  in- 
clined to  think  that  our  correspondent 
is  in  error  on  that  point.  There  have 
been  numerous  experiments  carried  out 
in  Europe  to  determine  the  economical 
result  of  superheating,  and  the  litera- 
ture on  the  subject  is  voluminous.  Sev- 
eral reports  that  we  have  read  stated 
I  hat  the  comparatively  attenuated  con- 
dition of  superheated  steam  caused 
some  loss  of  heat,  owing  to  its  tend- 
ency to  blow  through  valves  and  pack- 
ing. In  spite  of  such  losses,  however, 
the  consensus  of  the  tests  seemed  to 
••hiiw  that  the  s.Tving  due  to  prevention 


Smoke  Stack  Trestle. 

A  handy,  light  and  easily  carried  pair 
of  what  may  be  called  smoke  stack 
trestles  may  be  seen  at  the  boiler  shop 
of  the  Canadian  Pacific  Railway,  at  Van- 
C(juver,  B.  C.  The  backbone  of  the 
trestle  is  made  of  No.  12  smoke  stack 
iron  and  is  bent  into  the  form  of  a 
channel  with  sides  sloping  outward, 
something  like  an  inverted  trough.  This 
backbone  is  supported  on  four  legs  made 
of  one  inch  angles  braced  across  as 
shown  in  our  illustration.  The  whole 
ihiiig  is  2  ft.  6  ins.  long  and  18  ins. 
high.  The  legs  have  a  slight  spread, 
being  22  ins.  apart  where  they  join  the 
back  bone  and  24  ins.  apart  at  the 
ground.  On  the  flat  upper  surface  of 
the  trough-like  backbone  are  two  rol- 
lers,  held   in   brackets.     These   brackets 


House  judiciary  committee  meets  the 
needs  of  the  country,  giving  the  Federal 
authorities  the  power  to  act,  and  pun- 
ishing train  robbing  so  severely  that  the 
Claude  Duvals  of  the  backwoods  will  no 
longer  think  it  a  heroic  or  profitable 
sport.  We  need  the  law  and  should  have 
it  at  once  to  suppress  the  threatened  re- 
vival of  train  robbing  in  this  country. 


Annoying   Delays  to  Trains  in   Yards. 

Trainmen  are  frequently  exasperated 
by  unexplained  delays  to  trains  that  they 
have  been  called  to  go  out  with.  Here 
is  an  explanation  of  a  common  case  de- 
scribed in  a  paper  presented  to  the  New 
England   Railroad  Club: 

One  of  the  greatest  obstacles  to  the 
satisfactory  and  economical  working  of 
a  yard  is  in  the  giving  of  special  orders 
for  preferred  movement  of  certain  cars. 
A  properly  organized  yard  has  its  work 
planned  out,  hour  by  hour;  the  engines 
distributed  so  as  to  work  with  the  ut- 
most freedom  and  prevent  them  from  be- 


.  HANDY     SHOP    TRESTLE     FOR     SMOKESTACK     MAKER 


can  be  moved  anywhere  along  the  top 
and  are  held  in  position  each  by  a  pair 
of  large  unopened  split  keys  or  a  pair 
of  iron  pegs. 

The  trestles  are  used  in  the  making  and 
repairing  of  smoke  stacks  and  are  an 
improvement  on  the  projecting  rail  end 
or  other  appliance  usually  placed  at  the 
disposal  of  the  smoke  stack  maker.  If 
the  stack  to  be  made  is  taper  a  suita- 
ble adjustment  of  the  rollers  can  be 
had.  The  trestles  can  be  carried  any- 
where and  are  light  and  strong. 


A  far-reaching  law  which  pledged  the 
government  to  suppress  train  robbing 
and  gave  it  the  power  to  do  so.  with,  a 
little  assistance  of  the  "rurales"  or  local 
police  assistance  made  obligatory  and 
not  dependent  on  the  rewards  offered, 
has  stopped  train  robbing  in  Mexico. 
We  want  just  such  a  law:  it  is  now  be- 
fore Congress  and  should  be  passed. 
There  can  be  no  excuse  or  palliation  of 
train  robberies;  there  is  no  state  ques- 
tion   involved.      The     law     now     in    the 


coming  bunched  and  in  each  other's 
way.  and  interference  with  this  arrange- 
ment   is    both    demoralizing   and   costly. 

It  too  often  happens  tnat  when  a  track 
is  nearly  switched,  a  house  nearly  set. 
or  a  pier  is  being  filed  with  cars,  that 
a  special  order  comes  to  give  a  certain 
car.  or  cars,  of  dead  freight  preferred 
movement,  and  if  by  telephone,  the 
clerk  may  add  that  the  car  must  be 
placed  at  once  as  it  was  a  case  in  which 
J.  Pierpon!  Morgan,  or  some  other  im- 
portant personage,  was  personally  in- 
terested and  was  holding  the  wire  to  be 
advised  the  time  of  setting.  Of  course 
there  is  nothing  to  do  but  to  obey  di- 
rections regardless  of  the  costly  disar- 
rangmg  of  switching  routine  and  the  in- 
convenience to  which  other  patrons  are 
subjected. 

Many  a  large  yard  has  been  tied  up 
and  traffic  brought  to  a  standstill  in  at- 
tempting to  carry  out  such  orders.  1 
recall  to  mind  a  case  where  ten  crews 
were  order  d  out  on  fifteen  minutes'  in- 
terval to  clear  a  vard — the  first  to  leave 
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at  eight  o'clock  in  the  morning.  The 
trains  were  marshaled  in  their  respect- 
ive order;  the  first,  second  and  third, 
consisting  wholly  of  perishable  freight; 
the  fourth  and  fifth,  merchandise;  the 
sixth  and  seventh  grain;  the  eighth,  ninth 
and  tenth,  coal  and  other  dead  freight.  The 
conductor  of  the  first  crew  had  his  train 
recorded,  his  bills  checked  up,  and  his 
running  orders  when  a  message  was  re- 
ceived from  headquarters  to  forward  on 
the  first  train  certain  cars  which  had 
been  made  up  in  the  eighth  train.  The 
j-ardmaster  endeavored  to  explain  the 
situation,  but  he  was  silenced  by  being 
told  to  obey  orders,  which  he  did.  but 
the  first  train  did  not  get  out  until  eleven 
(I'clock,  three  hours  later  than  it  could 
have  left,  and  from  the  fact  that  the  yard 
was  filled  to  the  limit,  all  trains  upon  the 
road  had  to  be  held  back,  the  whole  re- 
sulting in  a   demoralization   and   a  crip- 


one,  5814  ins.  diameter  at  the  smoke  box 
end.  A  pressure  of  190  lbs.  of  steam  is 
carried.  .  The  heating  surface  is  1,986.4 
sq.  ft.  in  all,  the  fire  box  giving  142.9 
sq.  ft.  The  grate  area  is  a  fraction  over 
25  sq.  ft.  The  boiler  is  liberally  supplied 
with  washout  plugs  above  the  crown 
sheet  on  both  sides  and  plugs  are  con- 
veniently placed  in  the  corners  and  in 
the  back  sheet.  The  fire  box  sides  and 
crown  sheets  are  all  of  one  plate,  as  is 
also  the  casing  and  roof  sheets.  There 
is  considerable  taper  to  the  gusset  sheet, 
which  is  the  second  course. 

The  tender  has  a  water  capacity  of 
4,000  U.  S.  gallons  and  8  tons  of  coal. 
It  is  made  in  the  ordinary  U-shape,  and 
is  mounted  on  a  frame  made  of  10  in. 
channels.  The  tender  trucks  are  cen- 
ter bearing  with  wrought  iron  arch  bars. 
.\  few  of  the  principal  dimensions  are 
as    follows: 


Clean  and  Businesslike. 

We  recently  had  the  pleasure  of  see- 
ing the  New  York,  New  Haven  &  Hart- 
ford roundhouse  at  Bridgeport,  Conn., 
of  which  Mr.  Edward  G.  Post  is  gen- 
eral foreman.  There  is  nothing  un- 
usual in  this  shop,  except  th?.t  it  is  kept 
thoroughly  clean,  and  there  is  a  place 
for  everything  and  everything  is  in  its 
place. 

At  this  shop  a  wall  cupboard  is  given 
to  each  shop  man,  engineer  and  fire- 
man, but  each  is  expected  to  provide 
his  own  lock.  A  good  point  about 
these  cupboards  is  that  they  arc  all 
about  2  ft.  from  the  ground,  which  per- 
mits of  the  wall  being  reached  by  the 
sweeper's  broom.  Heating  coils  and 
piping  can  pass  beneath  the  cupboards 
and  the  arrangement  gives  a  good  ap- 
pearance to  the  shop.  Most  of  these 
cupboards  are  used  to  hold  clothing  and 


H.  B.  Sutton,  Master  Mechanic. 

pling  of  the   service   from   which   it   did 
not   recover   for   several  weeks. 


Newton  &  Northvirestem  4-6-0. 

Some  time  ago  the  Newton  &  North- 
western Railroad  purchased  from  the 
American  Locomotive  Company  a  num- 
ber of  4-4-0  engines  which  have  given 
satisfaction  on  the  road,  and  in  the  ser- 
vice for  which  they  were  intended.  The 
machines  were  built  at  the  Schenectady 
shops  of  the  Locomotive  Company. 

The  cylinders  are  19x26  ins.,  simple, 
with  piston  valves.  The  driving  wheels 
measure  62  ins.  in  diameter  and  all  of 
them  are  flanged.  The  spring  gear  is  of 
the  underhung  type.  The  valves,  which 
are  11  ins.  diameter,  have  a  travel  of 
^yi  ins.,  are  actuated  by  direct  motion. 
They  have  one  inch  outside  lap  and  are 
set  line  and  line  in  full  forward  gear, 
and  have  %  in.  lead  at  6  in.  cut-ofif.  They 
have  no  inside  lap. 

The  boiler  is  an  extended   wagon   top 


NEWION     &     NORTHWESTERN    4-(i  0. 

Weight — In  working  order,  140,500  lbs.;  weight 
on  drivers,  103,500  lbs.;  weight,  engine  and 
tender   in   working  order,   226,000   lbs. 

Wheel  Base — Driving,  14  ft.  4  ins.;  total,  25  ft. 
4  ins.;  wheel  base,  engine  and  tender,  50 
ft.  4%  ins. 

Wheels,  etc. — Material  of  driving  wheel  cen- 
ters, main,  cast  steel;  others,  cast  iron; 
thickness  of  tire,  3  ins.;  driving  box  ma- 
terial, main,  cast  steel;  others,  cast  iron; 
diam.  and  length  of  driving  journals,  8  ins. 
by  11^  ins.;  diam.  and  length  of  main 
crank  pin  journals,  6  ins.  by  5V&  ins.;  diam. 
and  length  of  side  rod  crank  pin  journals 
(main  side,  6V^X5  ins.).  F.  &  B.  4^  ins.  by 
4  ins.;  section  of  rods,  I. 

Boiler — Thickness  of  plates  in  barrel  and  out- 
side of  fire  box,  9/16  in.,  %  in.,  11/16  in., 
H  in.;  fire  box,  length,  903/16  ins.;  width, 
40%  ins.;  depth,  front,  74M  ins.;  back.  62^ 
ins.;  fire  box  plates,  thickness,  sides,  5/16 
in.;  back,  s/16  in.;  crown,  %  in.;  tube  sheet, 
%  in.;  water  space,  4^  ins.  front;  4  ins. 
sides;  4  ins.  back;  crown  staying,  radial; 
tubes,  number,  250;  length  over  tube  sheets, 

14  ft.     2     ins.      Boiler     supplied      by      two 
Nathan  &   Co.   Monitor  injectors.   No.   9. 

Tender — Weight,  empty,  37,180  lbs.;  wheel  base, 

15  ft.    10  ins. 


.\raerican  Locomotive  Company,  Builders. 

are  ventilated  and  the  bottom  of  each 
IS  on  the  level  of  a  wall  shelf  and  not 
on  the  floor.  This  fact  tends  to  pre- 
vent these  cupboards  from  becoming 
mere  rubbish  receptacles  or  fire  traps. 
The  shop  is  not  equipped  above  other 
similar  shops  but  its  tidiness  and  clean- 
liness make  it  a  pleasant  place  to  work 
in  and  give  it  an  air  of  business  which 
larger  and  less  cared  for  shops  might 
envy. 


In  order  to  accommodate  the  new  and 
heavier  locomotives,  all  of  the  round- 
houses on  the  Erie  Railroad  are  to  be 
enlarged  so  as  to  give  a  uniform  depth 
to  the  stalls  of  95  ft.  The  turntables 
will  also  be  increased  to  80  ft.  in  length. 


In  talking  at  the  New  York  Railroad 
Club  on  overloading  of  locomotives, 
Mr.  C.  H.  Ketcham,  of  the  Lackawanna, 
made  the  point  that  even  a  man  could 
not  do  his  best  when  full  loaded. 


Dccciiiln  r,    1905. 
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Our   Correspondence   School. 

In  thia  department  we  propose  giving  the  information  that  will  enable  trainmen  to  paaa  the  ezaminatlona  they  are  iubjected  to  before  bclDC  pro- 
moted. If  any  of  our  studenta  fail  to  underatand  any  part  of  the  inatructiona,  we  will  gladly  try  to  make  them  plainer  if  they  write  to  u«. 
All  lettera  intended  for  Our  Correspondence  School  ought  to  be  addreaaed  to  Department  E. 


More  of  the  Series  Lessons. 

During  tlic  absence  of  the  chief  edi- 
tor in  summer,  his  locum  tenens  blun- 
dered witli  the  question  and  answer 
course  and  left  out  part  of  the  code. 
The  Air  Brake  Questions  of  the  first 
series  were  omitted  and  part  of  the  gen- 
eral questions  of  the  first  and  second 
series,  which  were  i)urposely  delayed 
because  there  was  an  urgent  demand 
for  answers  to  the  third  series.  We 
now  proceed  to  give  answers  to  the 
questions  which   were  omitted. 

When  the  lessons  of  the  above  men- 
tioned course  are  finished,  we  will  pub- 
lish answers  to  the  Mechanical  and  Air 
Brake  Examination  of  the  New  York, 
New  Haven  &  Hartford  Railroad. 


Air  Brake  Questions  and  Answers. 

P'rom   Fikst  Semes. 

1.  What   is  an   air  brake? 

A. — It  is  a  brake  operated  by  com- 
pressed air,  and  requires  special  mechan- 
ism for  the  application  of  the  power. 

2.  How  is  the  air  compressed  for  use 
in  the  brake  system? 

A. — By  means  of  an  air  pump,  or  com- 
pressor, located  at  some  convenient  place 
on  the  side  of  the  locomotive  boiler. 

3.  What  are  the  essential  parts  of  the 
air  brake  as  applied  to  a  locomotive? 

A.^ — They  are  an  air  pump  or  compres- 
sor; an  air  pump  governor;  a  main  res- 
ervoir; an  engineer's  brake  and  equaliz- 
ing discharge  valve ;  a  duplex  air  pres- 
sure gauge;  a  plain  triple  valve;  an  aux- 
iliary reservoir;  a  brake  cylinder,  with 
a  piston  in  it;  and  the  necessary  piping, 
stop  cocks  and  angle  cocks. 

4.  How  many  kinds  of  triple  valves  are 
there  in  use? 

A. — Two  :  the  plain  and  the  quick  ac- 
tion   triples. 

5.  What  is  the  main  reservoir  used 
for  and  where  is  it  located? 

A. — Primarily  for  the  storage  of  a 
large  quantity  of  air,  to  be  used  in  re- 
leasing the  brakes  and  quickly  recharg- 
ing the  auxiliaries;  and  secondarily,  to 
catch  the  moisture,  dirt  and  oil  which  is 
pumped  in  along  with  the  air.  It  may  be 
located  in  any  convenient  place  about 
the  engine  or  tender,  but  it  is  usually 
placed  under  the  boiler,  just  back  of 
the  cylinder  saddles,  or  under  the  run- 
ning board. 

6.  What  is  the  usual  standard  train 
pipe   pressure? 

A, — With  the  plain  quick  action  brake 
70  lbs,,  and  with  the  high  speed  quick 
action  brake  ITO  lbs. 


7.  Whal  pressure  is  usually  carried  in 
the    main    reservoirs? 

A.— With  the  plain  brake,  90  lbs.;  with 
the  high  speed  brake,  from  120  to  1,^0 
lbs, 

8.  Why  is  it  important  that  all  air 
brake  apparatus  should  be  kept  tight  and 
free  from   leaks? 

A. — In  order  that  the  air  brake  mech- 
anism may  operate  properly  and  that 
there  may  be  no  waste  of  air,  with  its 
attendant  evils,  or  any  unnecessary 
work  required  of  the  pump. 

g.  Where  does  the  air  come  from  that 
iiperates  the  sand  blower,  bell  ringer,  air 
whistle  signal,  water  scoop  or  other  de- 
vices? 

A. — From   the   main   reservoir, 

10.  How  should  an  air  piniip  be  start- 
ed? 

A. — Very  slowly,  with  all  drain  cocks 
wide  open,  .^.ftcr  the  water  has  drained 
away,  close  all  drain  cocks,  and  when  a 
pressure  of  35  or  40  lbs.  has  accumu- 
lated in  the  main  reservoir,  open  the 
pump  throttle  sufficiently  to  run  the 
pump  at  a  speed  that  will  maintain  the 
required  pressure  and  perform  the  brake 
work  satisfactorily.  The  steam  end  of 
the  pump  should  be  lubricated  freely 
during  the  starting,  just  after  the  drain 
cocks  are  closed, 

11.  How  is  the  automatic  brake  ap- 
plied and  released? 

A. — The  automatic  brake  is  applied  by 
allowing  the  air  to  escape  from  the 
brake  pipe,  reducing  the  brake  pipe  pres- 
sure; it  is  released  by  restoring  the  air 
in  the  brake  pipe  to  its  normal  pressure. 

12.  How  many  positions  are  there  for 
the  brake  valve  handle? 

A. — Five ;  they  are  release,  running, 
lap,  service  application  and  emergency 
application. 

First  Series  of  Gei.eial  Questions. 

1.  Do  you  consider  it  essential  to 
your  suciJess  in  business,  to  abstain 
from  the  use  of  into.xicating  liquors? 
Do  you  consider  it  to  your  interest  to 
work  to  the  best  of  your  ability  for  the 
interest  of  your  employer,  and  be  econ- 
omical in  the  use  of  fuel  and  supplies? 

A. — This  question  will  be  answered 
according  to  the  judgment  of  the  man 
under  examination. 

2.  What  are  the  fireman's  duties  on 
arrival  at  engine  house  previous  to  go- 
ing out  on  a  locomotive? 

A, — See  that  the  fire  is  in  the  condi- 
tion to  make  up  a  proper  fire  for  start- 
ing. See  that  the  ash  pan  is  clean.  As- 
certain  tli'at  the  engine  has  got  on   all 


the  necessary   tools   and   supplies,  and 
that  the  engineer's  oil  cans  are  filled. 

3.  Is  it  your  duty  to  compare  time 
with  your  engineer,  and  should  you  in- 
sist on  seeing  all  train  orders? 

A. — I  should  consider  it  my  duty  to 
compare  time  with  the  engineer  and  in- 
sist on  seeing  the  train  orders,  if  that 
was  the  rule  of  the  company  I  was 
working  for. 

4.  Give  the  substance  of  the  various 
rules  pertaining  to  signals  as  found  in 
the  Book  of  Rules  and  Regulations  of 
the  operating  department. 

A— This  question  will  be  answered 
by  describing  the  signals  described  in 
the  book  of  rules.  The'  meaning  of 
swinging  arms  and  lanterns  in  different 
ways  must  be  explained,  and  also  the 
meaning  that  the  rules  attach  to  the 
station  signals  used  by  the  road. 

5.  In  addition  to  any  that  you  have 
not  mentioned,  what  else  do  you  con- 
sider a  danger  signal? 

A. — Any  person  near  the  track  vio- 
lently waving  his  arms  or  any  sort  of 
light  would  be  regarded  as  a  danger  sig- 
nal; also  a  fire  burning  on  the  track. 

6.  Explain  the  principle  of  the  steam 
gauge. 

A. — There  are  several  kinds  of  steam 
gauges,  but  all  of  them  are  operated  on 
one  of  two  principles.  When  internal 
pressure  is  applied  to  a  bent  flat  tube, 
the  tendency  of  the  tube  is  to  straighten 
out.  That  tendency  is  made  use  of  in 
the  Bourdon  gauge,  the  necessary  mech- 
anism for  operating  the  dial  needle  be- 
ing connected  with  the  tube.  The  other 
form  of  gauge  is  operated  by  a  double 
diaphragm  of  corrugated  plate.  When 
pressure  is  admitted  between  the  plates 
it  forces  them  outward  and  the  attach- 
ments operate  the  gauge  needle. 

7.  What  pressure  is  indicated  by  the 
steam  gauge?  What  is  meant  by  at- 
mospheric pressure? 

A. — The  pressure  above  the  atmos- 
pheric pressure  The  pressure  of  the 
atmosphere  is  that  imposed  by  the  body 
of  air  surrounding  the  earth.  .\t  sea 
level  it  is  14.7  pounds  to  the  square  inch. 

8  What  is  the  source  of  power  in  a 
steam  locomotive? 

.\. — Steam  generated  by  heat. 

9.  What  quantity  of  water  ought  to 
be  evaporated  in  a  locomotive  boiler  to 
the  pound  of  coal? 

.A.. — From  7  to  10  pounds.  It  is  sel- 
dom more  than  5  pounds. 

10.  W'hat  is  steam,  and  how  is  it  gen- 
erated? 

.\ — The  vapor  of  water.    It  is  gener- 
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ated  by  the  heat  from  the  fuel  burning 
in  the  fire  box. 

11.  At  what  temperature  does  water 
boil? 

A.— At  212°  F. 

12.  What  is  the  temperature  of  the 
water  in  the  boiler  when  the  pressure 
is  200  pounds? 

A. — At  200  pounds  gauge  pressure  the 
temperature  of  the  water  is  338°  F. 

13.  What  is  combustion? 

A. — The  chemical  combustion  of  the 
fuel  elements  and  oxygen. 

14.  What  is  the  composition  of  bitu- 
minous coal? 

A. — A  good  quality  of  bitummous  coal 
contains  about  61  per  cent,  of  fixed  car- 
bon, about  31  per  cent,  of  volatile  mat- 
ter, known  as  hydro  carbons;  7  per 
cent,  of  ash  and  i  per  cent,  of  carbon. 
There  may  be  a  smaller  quantity  of 
these  elements  and  some  other  ele- 
ments, such  as  oxygen,  iron,  etc. 

15.  What  is  carbon?  From  what  is 
oxygen  obtained? 

A. — Carbon  is  one  of  Nature's  ele- 
ments and  in  the  form  of  carbon  diox- 
ide constitutes  part  of  the  atmosphere. 
The  quantity  of  carbon  dioxide  in  the 
air  ranges  from  3  to  6  parts  per  10,000, 
but  it  performs  highly  important  func- 
tions since  all  vegetation  depends  upon 
it  for  subsistance.  All  woody  matter 
and  the  material  that  coal  was  made 
from  was  formed  by  the  carbon  dioxide 
taken  from  the  air. 

O.xygen  constitutes  part  of  atmos- 
pheric air.     It  is  used  in  combustion. 

16.  What  per  cent,  of  oxygen  is  in 
the  atmosphere? 

A. — 20.63  per  cent. 

17.  Is  air  necessary  for  combustion? 
A. — It  is. 

18.  About  how  many  cubic  feet  of 
air  is  necessary  for  the  combustion  of  a 
pound  of  coal  in  a  locomotive  fire  box? 

A. — It  takes  266  pounds  of  o.xygen 
to  burn  one  pound  of  coal  into  carbon- 
dioxide.  It  takes  4.35  pounds  of  air  to 
supply  one  pound  of  oxygen,  therefore 
it  will  take  ii'A  pounds  of  air  to  pro- 
vide the  oxygen  necessary  to  burn  each 
pound  o(  coal;  as  some  excess  of  air 
is  necessary,  it  is  agreed  that  2olbs.  of  air 
should  be  admitted  to  the  fire  for  each 
pound  of  coal  to  be  burned.  One  pound 
of  air  fills  about  13  cubic  feet  at  ordi- 
nary temperature,  so  we  have  13x20  = 
260  equal  to  260  cubic  feet  of  air  need- 
ed for  every  pound  of  coal  burned. 
( To  be  continued  ) 


Calculations  for  Railway  Men. 

DY   FRED.    H.    COLVIN. 

Proportion,  or  what  used  to  be  called 
"the  rule  of  three"  in  the  old  couplet 
"Multiplication  is  vexation,    division    is 

as  bad. 
The  rule    of    three    it    puzzles    me    and 
fractions  make  me  mad." 


But  there  is  no  need  of  either  being  puz- 
zied  or  mad  if  we  go  slow  and  under- 
stand what  we  are  doing. 

The  first  requirement  [or  proportion, 
and,  (or  that  matter,  for  all  calculations, 
is  the  ability  to  do  a  little  reasoning,  or, 
in  other  words,  what  is  commonly  known 
as  "horse  sense."  Taking  the  example 
as  given  and  we  know  that  at  a  mile  a 
minute  or  60  miles  an  hour,  the  drivers 
will  revolve  262.1  times  per  minute. 
Now,  if  we  want  to  know  how  fast  it 
will  turn  running  at  the  rate  of  25  miles 
an  hour  we  reason  that,  if  it  turns  262. 1 
times  at  60  miles  it  will  not  turn  so  fast 
at  the  lower  rate  and  so  we  know  that 
the  answer  will  be  lower  than  262.1. 

So  we  say,  as  60  is  to  25  so  is  262.1  to 
the  answer,  meaning  that  it  will  be  in 
the  same  proportion.  We  write  this  as 
follows,  60:25:  :  262.1:  the  answer.  The 
single  colon  (  :)  means  "is  to,"  and  the 
double  colon  (:  :)  means  "so  is,"  so 
that  the  signs  read  just  as  we  said  at 
first.  The  way  to  handle  this  is  to  mul- 
tiply the  second  and  third  terms  together 
and  divide  by  the  first.  In  other  words, 
the  two  inside  amounts  multiplied  to- 
gether must  equal  the  two  outside 
amounts  when  they  are  multiplied  to- 
gether. 

Multiplying  262.1  by  25  we  have  6,552.5, 
and  dividing  by  60  gives  us  109.2  as  the 
number  of  revolutions  per  minute  at 
this  speed.  We  will  have  other  examples 
of  this  later,  as  it  is  one  of  the  most  use- 
ful rules  we  have. 

Having  found  the  number  of  revolu- 
tions per  mile  let  us  see  what  practical 
use  it  is  to  know  this  and  how  it  is 
used  in  actual  work.  The  main  use 
for  this  information  is  in  figuring  out 
piston  speed,  or  the  number  of  feet 
which  the  piston  travels  in  the  cylinder. 
This  used  to  be  figured  much  more  close- 
ly than  at  present  for  fear  the  piston 
would  get  away  from  the  steam,  but  the 
steam  has  a  way  of  keeping  a  close  sec- 
ond to  any  piston  that  ever  traveled  and 
they  never  pay  much  attention  to  it  on 
this  account  now.  The  piston  speed  is 
chiefly  useful  in  determining  the  horse 
power  an  engine  develops,  although  it  is 
not  customary  to  rate  a  locomotive  in 
this  way.  Still  it  is  a  means  of  compari- 
son and  a  good  thing  to  know. 

If  our  locomotive  has  a  24  in.  stroke 
we  know  that  the  piston  travels  twice 
24  ins.,  or  4  ft.,  every  time  the  wheel 
revolves.  Consequently  the  piston  must 
travel  4  times  262.1  ft.  at  60  miles  an 
hour,  or  1,048.4  ft.  per  minute,  and  4 
times  109.2  at  25  miles  an  hour,  or  436.8 
ft.  per  minute. 

If  the  stroke  happens  to  be  26  or  28 
ins.  instead  of  in  even  feet,  it  makes  it 
a  little  more  work  but  no  more  difficult. 
Calling  it  28  ins.,  and  we  double  the 
stroke  in  inches,  making  56  ins.  Then 
change  this  to  feet  by  dividing  by  12. 
This  gives   us  4.66  ft.,   and  we  multiply 


this  by  the  number  of  revolutions  as  be- 
fore. 

After  we  have  learned  how  to  find  the 
area  of  a  piston  or  cylinder,  we  will  take 
up  the  problem  of  horse  power  and 
tractive  power,  which  is  always  of  in- 
terest. 

The  area  of  a  circle  is  the  number  of 
square  inches  or  square  feet  it  contains. 
If  it  was  a  square  it  would  be  an  easy 
matter  to  know  just  how  much  it  con- 
tamed,  as  we  would  simply  multiply  one 
side  by  the  other  which  is  called 
"squaring"  it;  in  other  words,  multiply- 
ing it  by  itself.  But  we  hardly  know 
how  much  to  allow  for  the  corners.  But 
the  same  chap  who  discovered  that  a 
circle  was  always  3.1416  times  the  diam- 
eter wasn't  satisfied  until  he  had  found 
that  the  area  of  a  circle  also  had  a  fixed 
relation  to  the  diameter  and  he  gave  us 
this  rule  in  two  ways.  You  can  either 
multiply  half  the  diameter  by  half  the 
circumterence  of  the  circle,  found  as  be- 
fore described,  or  you  can  "square"  the 
diameter  (multiply  it  by  itself)  and  multi- 
ply the  answer  by  .7854,  which  is  tlic  usu- 
al way.  If  the  cylinder  is  22  ins.  in  diam- 
eter the  area  will  be  either  22  times  22 
times  .7854  or  11  times  3.1416  times  U, 
in  either  case  amounting  to  380.1336 
sq.   ins. 

Now,  the  power  of  any  locomotive 
or  other  engine  depends  on  the  area  of 
the  cylinder,  the  stroke  of  the  piston, 
the  steam  pressure  per  square  inch  act- 
ing on  the  piston  and  the  number  of 
times  it  moves  per  minute.  Boiled  down 
into  a  little  formula  it  becomes : 
AX  SX  PX  N 


HP. 


33.000 

This  may  look  a  little  skittish  until 
we  read  that 

A  =  area  of  piston  in  square  inches. 

S  =  stroke  of  piston  in  feet. 

P  =  average  pressure  of  steam  per 
square  inch  acting  on  piston. 

N=  number  of  strokes  per  minute,  or 
double   the  number  of  revolutions. 

HP  =  horse  power. 

This  simply  means  that  you  mul- 
tiply together  all  the  dimensions  top  of 
the  line  and  divide  by  the  number  below 
the  line  to  get  the  horse  power,  first 
putting  the  real  values  in  place  of  the 
letters. 

Calling  the  cylinder  22  by  30  ins.,  aver- 
age steam  pressure  in  cylinder  100  lbs,, 
which  would  be  about  right  for  cut-oflF 
with  200  lbs.  boiler  pressure,  and  the  en- 
gine making  130  revolutions,  which  is 
about  30  miles  an  hour  tor  a  76  in.  driver. 
As  the  piston  makes  a  forward  and  back 
stroke  for  each  revolution,  we  multiply 
130  by  two  and  get  260  as  the  number 
of  strokes,  or  N.  A  single  stroke  is  30 
ins.,  or  2.5  ft.,  as  this  must  be  in  feet, 
and  as  we  already  know  the  area  of  the 
22  in.  cylinder  to  be  380.1336  sq.  ins.,  we 
are  ready  to  begin,  after  deciding  to  drop 
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the  last  two  decimals  in  this  case.  The 
example  then   becomes 

380.13  X  2.5  X  100  X  260 

33.000 

Multiplying  all  of  the  top  figures  to- 
gether one  at  a  time,  we  get  29.708,450, 
and  dividing  this  by  33,000,  gives  748.71 
as  the  horse  power  of  such  an  engine  at 
such  a  speed  and  with  this  steam  pres- 
sure. 

Put  in  the  form  of  a  rule  it  becomes: 
Multiply  the  area  of  the  piston  in  square 
inches  by  the  stroke  of  the  piston  in 
feet,  by  the  average  steam  pressure  per 
square  inch  and  by  the  number  of  strokes 
per  minute.  Divide  this  product  by  33,- 
000,  because  33,000  ft.  lbs.  is  called  a 
horse  power. 

This  calls  for  a  little  further  explana- 
tion. The  unit  of  work  is  "foot  pounds" 
or  the  number  of  pounds  lifted  or  moved, 
multiplied  by  the  number  of  feet  it  is 
lifted.  A  horse  power  is  33,000  lbs.  lifted 
one  foot  high  in  one  minute,  or  its 
equivalent.  It  may  be  3  lbs.  lifted  11,000 
ft.,  or  11.000  lbs.  lifted  3  ft.,  or  any  other 
combination  that,  when  multiplied  to- 
gether,  will   give  33,000. 

In   our    calculations    it    will   be    noted 
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that  we  have  found  the  number  of  pounds 
pressure  (the  steam  pressure  multiplied 
by  the  area  it  acts  against)  and  the  num- 
ber of  feet  through  which  it  moved 
(number  of  strokes  times  the  number  of 
feet  moved  each  stroke).  These  calcu- 
lations gave  us  the  number  of  foot 
pounds  of  work  done.  Then  we  divide 
this  by  33,000,  because  this  number  is 
known  the  world  over  as  "one  horse 
power." 

This  shows  us  very  plainly  that  the 
power  depends  on  the  size  of  the  pis- 
ton, the  stroke,  the  steam  pressure  and 
the  speed.  This  is  why  an  engine  de- 
velops the  most  power  at  high  speed  in 
spite  of  the  fact  that  it  seems  to  be 
working  harder  starting  a  train.  In  this 
case  it  has  practically  no  speed. 

So  as  not  to  confuse  horse  power  with 
the  usual  measure  of  a  locomotive's  pow- 
er, draw  bar  pull  or  tractive  power,  we 
will  take  that  up  next  and  see  just  how 
this  works  out,  as  it  is  not  difficult  if 
you  just  understand  what  you  are  af- 
ter. 

Tractive  power  is  the  power  or  effort 
a  locomotive  makes  to  start  a  train 
and  as  there  is  no  speed,  is  due  to  the 
steam  pressing  against  the  piston,  pull- 


ing the  main  rod  against  the  crank  pin, 
which  turns  the  wheel  in  the  box  and 
moves  the  engine.  This  of  itself  is  quite 
a  complicated  question  if  we  go  into  all 
details  of  it,  but  for  the  present  we  will 
be  .satisfied  to  consider  only  the  engine 
in  the  position  shown,  with  the  crank 
pin  on  top,  as  this  is  the  easiest  to  un- 
derstand.   See  Fig.  I. 

The  length  of  stroke  or  the  distance 
of  the  crank  pin  from  the  center  of  the 
axle  aflfccts  to  power  exerted,  as  you  can 
find  out  from  experimenting  with  a  baby 
carriage  or  a  boys'  express  wagon.  Try 
turning  the  wheel  with  the  hand  on  the 
spokes  near  the  hub  and  then  on  the  rim 
and  see  how  much  easier  it  is  in  the 
latter  case  on  account  of  the  power  be- 
ing applied  further  from  the  center.  So 
in  figuring  tractive  power  we  drop  the 
question  of  speed  and  substitute  that  of 
the  diameter  of  the  wheel. 

Figuring  out  the  rule  for  tractive  pow- 
er in  all  its  glory  includes  the  consider- 
ation of  both  cylinder,  squaring  their 
diameters  and  multiplying  by  the  con- 
stant .7854  and  considerable  besides,  but 
it  all  boils  down  to  a  very  simple  little 
rule  if  you  are  satisfied  to  take  the  rule 
without  the  explanation  as 
to  why  it  is  so.  The  rule 
is  :  Multiply  the  diameter 
of  one  cylinder  by  itself, 
by  the  steam  pressure 
available  in  the  cylinder 
(8s  per  cent,  of  boiler 
pressure)  and  by  the 
stroke  in  inches  or  feet  as 
you  prefer.  Divide  this  by 
the  diameter  of  the  driv- 
ing wheel  in  either  inches 
or  feet,  but  be  sure  it  is  the  same  as 
that  of  the  stroke;  that  is,  if  you  con- 
sider the  stroke  in  feet  be  sure  the 
driving  wheel  is  also  in  feet.  Inches 
is  usually  most  convenient.  Put  in 
formula  it  becomes 

d'  X  P  X  s  =  Tractive  power. 
D 

Where  d  =  diameter  of  one  cylinder 
the  2  above  means  square  or  multiply 
by  itself. 

p  =  steam  pressure,  taken  at  85  per 
cent,  of  boiler  pressure. 

s  =  stroke  of  piston  in  inches. 

D  =  diameter  of  driving  wheel  in 
inches. 

Taking  our  22  in.  cylinder  again.  30  in. 
stroke.  200  lbs.  of  steam  and  76  in.  driv- 
ing wheels,  and  we  have 
22  X  22  X  170  X  30  =i  2,468,400  =  32,478 

76  ~76 

lbs.  drawbar  pull. 

It  will  be  readily  seen  that  if  we  cut 
the  driving  wheels  down  to  38  ins. 
(which  would,  of  course,  be  impossible 
with  the  30  in.  stroke,  but  is  just  men- 
tioned to  show  an  extreme  case),  the 
drawbar  pull  would  be  double,  as  the  di- 
visor would   be   only   half  as   much.     If, 


on  the  other  hand,  we  increase  the  driv- 
ing wheels  to  84  ins.,  wc  reduce  the 
drawbar  pull  in  direct  proportion  and 
can,  if  we  desire,  use  the  "rule  of  three" 
again  and  say,  as  84:  76:  :  32478:  the  an 
swcr,  which  would  be  29.384  lbs. 

Changing  any  of  the  factors  also  in- 
creases or  decreases  the  result  in  the 
same  way  except  that  changing  the  cyl- 
inder diameter  varies  it  by  the  "square" 
instead  of  directly.  This  may  sound 
puzzling,  but  it  isn't  if  you  stop  to  think 
a  minute.  As  we  multiply  the  cylinder 
diameter  by  itself  we  can  readily  see  that 
if  we  change  the  diameter  from  2  to  4 
we  have  to  consider  the  fact  that  2  times 
2  is  4  and  that  4  times  4  is  16.  We  have 
only  doubled  the  diameters  but  the 
"square"  is  four  times  as  much.  So  if, 
by  any  sort  of  freak,  we  should  change 
a  cylinder  from  20  ins.  in  diameter  down 
to  a  10  in.  cylinder,  we  would  reduce 
the  power  of  the  engine  to  one-quarter 
of  what  it  was  before.  This  is  easily 
proved,  as  20  times  20  is  400,  and  10 
times  10  is  only  100,  or  one-quarter  as 
much. 

This  is  what  is  meant  when  we  hear 
that  "pipes  and  circles  vary  as  the  square 
of  their  diameters,"  meaning  that  their 
areas  vary  in  this  proportion.  A  pipe 
4  ins.  in  diameter  will  hold  four  times 
as  much  as  a  pipe  2  ins.  in  diameter,  in- 
stead of  twice  as  much,  as  we  might 
think.  This  is  known  as  "the  law  of 
squares''  and  while  it  may  not  often  enter 
into  our  calculations  it  is  a  very  handy 
thing  to  know,  as  it  shows  you  that  an 
inch  added  to  the  diameter  of  a  cylinder 
adds  many  square  inches  to  the  area  of 
its  piston  and  is  of  much  more  impor- 
tance than  the  same  amount  added  or 
taken  from  the  driving  wheel  or  stroke. 

The  tractive  power  rule  figures  down 
to  the  fact  that  the  square  of  the  cyl- 
inder diameter  gives  the  tractive  power 
for  every  pound  of  pressure,  for  every 
inch  of  stroke  and  with  a  driving  wheel 
one  inch  in  diameter.  This  sometimes 
affords  a  quick  way  of  making  com- 
parisons. • 


Rapid  progress  is  being  made  in  the 
building  of  the  new  foundry  of  the 
Brooks  Locomotive  Works  of 
American  Locomotive  Company, 
Dunkirk,  N.  Y.  Three  immense 
naces   have   been   installed. 


the 

at 
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The  Norfolk  &  Western  Railroad 
plans  to  expend  about  $7,000,000  next 
year  for  additional  equipment  and  new 
construction.  This  will  include  50  heavy 
freight  locomotives  and  3.000  freight 
cars. 


Over  100  members  of  the  Board  of 
Railway  Employees  met  at  Harrisburg 
last  month  and  decided  to  organize  the 
labor  organizations  with  a  view  to  nom- 
inating a  complete  State  ticket  next  fall. 
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Questions  Answered 


UNKVEN    WEAR   OF   ECCENTRICS. 

(113)  J.  S.,  Pottsville,  Pa.: 
Why  does  the  small  part  of  the  ec- 
centric wear  faster  than  the  larger  part? 
A. — Our  observations  on  the  wear  of 
eccentrics  has  been  that  the  larger  part 
wears  faster.  It  is  evident  that  if  there 
is  no  soft  part  in  the  metal  the  part 
furthest  from  the  center  will  wear  fas- 
ter, on  account  of  its  higher  velocity  of 
travel  in  the  strap. 

STS.MN  ON   PEDEST.\L  J.\WS. 

(114)  J.  J.  G.,  Amcricus,  Ga.,  writes: 
Which    of   the    two    pedestal   jaws    of 

the  main  driving-box  receives  the  great- 
est strain,  and  why?  A. — The  severest 
strain  comes  on  the  back  pedestals 
when  the  engine  is  running  forward,  for 
the  chief  reason  that  the  thrust  of  the 
main  rod  backwards  is  exerting  its 
strength  against  the  acquired  momen- 
tum of  the  engine.  This  is  particularly 
noticeable  when  the  wedges  are  loose, 
when  the  thump  in  the  back  of  the 
stroke  is  more  particularly  marked 
than  in  the  front  of  the  stroke. 

INJECTOR  TEST  R.ACK. 

(115)  A.  E.  N.,  Albin,  Miss.,  writes: 
Could  you  furnish  me  with  informa- 
tion concerning  an  injector  test  rack 
whereby  a  full  test  could  be  made  with 
steam  pressure  for  a  shop  test?  A. — 
The  test  rack  used  by  the  Nathan  Man- 
ufacturing Company,  of  this  city,  con- 
sists of  a  pipe  attached  to  an  adjacent 
boiler,  a  suction  pipe  to  a  water  tank 
leading  beneath,  and  a  delivery  pipe. 
The  apparatus,  when  the  injector  is  at- 
tached, resembles  the  actual  position  of 
the  injector  on  a  locomotive,  except 
the  delivery  pipe  which  has  an  outlet  in 
a  waste  pipe.  Adjustable  valves  are  at- 
tached to  each  of  the  pipes. 

POSITION    OF    engineer's    V.\LVE    IN    DOUBLE 
HE.'\DING. 

(116)  E.  P.  M.,  Lowell,  Mass.,  writes: 
Referring  to  (Our  Correspondence 
School)  question  number  98,  and  its 
answer,  in  September  number,  will  you 
please  advise  why,  when  two  engines 
are  coupled  together  in  double  heading 
the  second  engineer  should  place  the 
brake  valve  on  lap?  Is  this  done  when 
using  some  particular  make  of  brake 
valve.  A. — In  the  earlier  days  of  the 
air  brake  many  engines  were  equipped 
without  brake  valve  cut-out  cocks,  and 
when  these  engines  were  used  in  double 
heading  it  was  necessary  to  place  the 
brake  valve  handle,  on  second  engine, 
on  lap  in  order  to  give  control  of  the 
engine  and  tender  brakes  to  the  leading 
engineer. 


Later,  all  brake  valves  were  supplied 
with  cut-out  cocks,  placed  in  the  brake 
pipe  under  the  brake  valve,  to  be  used 
in  cutting  out  the  brake  valve  on  the 
second  engine  when  double  heading, 
making  it  unnecessary  after  closing 
these  stop  cocks  to  place  the  handle  of 
the  valve  on  lap. 

However,  some  experienced  air  brake 
men,  as  a  secondary  precaution,  favor 
lapping  the  brake  valve  in  addition  to 
closing  the  brake  valve  cut-out  cock, 
on  the  second  engine. 

FINDING      THE      VOLUME      OF      .\      PKCILI.VR 
SH.\PED  TANK, 

(117)  -V  reader  asks  for  a  rule  to  find 
the  volume  of  a  tank  which  is  a  section 
cut  from  a  cylinder  as  shown  by  the 
shaded  portion  of  the  accompanying 
illustration,  which  is  shown  in  per- 
spective to  make  everything  clear.  The 
rule  for  a  figure  of  this  shape  is : 

Square  half  the  diameter  (multiply  it 
by  itself)  and, multiply  this  by  the  ver- 
tical height  or  length  on  straight  side. 
Two-thirds  of  this  is  the  volume  of  the 
tank  as  shown. 


FINDING    VOLUME    OF    TANK, 

For  the  sake  of  an  example  we  will 
suppose  the  tank  to  be  30  ins.  long  and^ 
the  circle  from  which  it  is  made  to  be 
ID  ins.  in  diameter.  Half  of  10  is  5,  so 
we  say  5  times  5  equals  25.  Multiply 
this  by  30  and  get  750,  and  two-thirds 
of  this  is  500,  the  number  of  cubic 
inches  in  the  tank.  To  get  the  number 
of  gallons  divide  by  231  as  this  is  the 
number  of  cubic  inches  in  a  gallon. 

This  rule  only  applies  to  a  tank  of 
exact  shape  and  will  not  work  out  right- 
ly for  a  tank  where  the  base  is  half  a 
circle  as  in  this  case  and  the  top  runs 
to  a  point.  If  either  top  or  bottom  is 
unlike  it  is  necessary  to  use  a  different 
rule,  which  will  be  given  if  any  one  de- 
sires it. 

TR.MN    RESISTANCE. 

(118)  R.  McR.,  Kingston,  Pa.,  writes: 
How  is  the  resistance  of  a  train  of 
cars  calculated?  A. — The  general  aver- 
age resistance  is  calculated  on  a  basis 
Of  6  lbs.  per  ton  on  a  level  track.  That 
is,  a  car  weighing  10  tons  would  take 
about  60  lbs.  pressure  to  keep  it  moving 
at  a  speed  between  four  and  eight  miles 
an  hour.  At  twenty-five  miles  per  hour 
it  would  take  10  lbs.  per  ton,  and  at  fifty 
miles,  20  lbs.  per  ton.  Ascending  grades 
or    curved    lines    naturally    increase    the 


resistance.  In  ascending  grades  the 
common  rule  is  to  multiply  the  weight 
of  the  train  in  pounds  by  tlie  ascent  in 
any  given  distance  in  feet,  and  divide 
the  product  by  the  horizontal  distance  in 
feet.  In  curved  lines,  one  per  cent, 
is  added  for  each  degree  of  the  curve. 

POINT  OF   LINK    SUSPENSION. 

(119)  C.  R.  W.,  Laurel  Hill,  Ela., 
writes ; 

What  is  the  reason  that  the  link  is 
suspended  from  a  point  some  distance 
from  the  center  of  the  link?  A. — To 
make  up  for  the  error  in  motion  induced 
by  the  angular  advance  of  the  main 
rod.  The  placing  of  the  point  of  sus- 
pension inside  the  center  of  the  arc  of 
the  link  adds  to  the  travel  of  the  valve 
in  one-half  of  the  stroke  and  reduces 
the  travel  in  the  other  half.  It  would 
take  much  space  to  explain  the  matter 
fully.  There  are  several  excellent  works 
on  valve  gearing,  and  the  first  section  of 
"Twentieth  Century  Locomotives"  is 
devoted  to  a  full  explanation  of  the 
subject.  

Zambesi  Bridge  Opened. 

During  the  mcetint;  of  the  British  As- 
sociation in  South  .Africa  an  interesting 
event  occurred  in  connection  with  the 
projected  cape  to  Cairo  Railroad.  The 
bridge  across  the  gorge  at  Victoria 
Falls,  on  the  Zambesi  Railway,  and  of 
which  we  published  an  illustration  in 
our  October  issue,  was  formally  opened 
by  Professor  Darwin.  The  falls  are 
1,660  miles  from  the  Cape  of  Good 
Hope  and  about  4,100  miles  from  Cairo, 
The  location  is  too  far  away  from 
any  mass  of  population,  or  it  would 
be  a  popular  resort.  The  Zambesi 
is  the  largest  river  in  Africa.  Its 
length  is  estimated  at  2,000  miles, 
and  the  Victoria  Falls  occur  about 
goo  miles  from  the  sea.  The  river 
is  2,000  yards  wide  where  it  plunges 
over  the  edge  of  the  basalt  rock  over 
which  it  flows.  The  height  of  the  falls 
is  about  400  ft.,  and  the  magnificent 
spectacle  is  of  the  most  awe-inspiring 
kind.  In  comparison  with  Niagara 
Falls,  the  Zambesi  is  500  ft.  wider,  and 
the  height  of  the  falls  240  ft.  higher 
than  the  great  American  falls.  The  vol- 
ume of  water,  however,  is  said  to  be 
much  less  than  Niagara,  which  is  about 
28  ft.  in  depth  in  the  center,  that  of  the 
Zambesi  not  exceeding  lO  ft. 

The  bridge  was  built  from  each  side 
of  the  gorge  simultaneously,  and  tem- 
porary anchors  of  great  strength  had  to 
be  constructed  to  hold  the  work  in 
place.'  On  the  completion  of  the  last 
section  the  bridge  construction  at  once 
became  a  single  self-supporting  arch, 
and  the  great  strain  was  at  once  re- 
lieved. The  railway  is  about  400  ft. 
above  the  surface  of  the  river,  and  its 
construction  is  the  realization  of  one  of 
the  picturesque  aspirations  of  the  late 
Mr.  Cecil  Rhodes  of  South  Africa. 
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Air  Brake  Department. 


Westinghouse  Improved  Brake  Valves. 

rian  views  of  the  automatic  and 
slraiglit  air  brake  valves,  used  with  the 
new  engine  and  tender  equipment,  are 
shown  in  Figs,   i  and  2. 

These  views  show  the  various  posi- 
tions of  the  brake  valve  handle,  and  the 
following  instructions  explain  how  the 
brake  valves  should  be  handled  while 
operating  the  brakes: 

Jn  the  full  release  position  of  the 
automatic  brake  valve  handle,  the  brake 
pipe  and  the  main  reservoirs  arc  in 
direct  communication,  but  the  exhaust 
from  the  engine  and  tender  brakes  is 
closed. 

In  running  position,  the  brake  pipe 
feeds  up  through  the  feed  valve,  and 
the  engine  and  tender  brake  exhaust  is 
open. 

The  new  position  between  running 
and  lap,  called  "holding  position,"  is 
similar  to  running  position,  except  that 
the  engine  and  tender  brake  exhaust  is 
closed. 

The  other  positions  of  the  automatic 
brake  valve  handle  are  similar  to  those 
of  the  G6  valve. 

To  apply  both  train  and  engine  brakes 
with  the  automatic  brake  valve,  proceed 
as   with  the   standard   G6  valve. 

To  release  both  train  and  engine 
brakes  with  the  automatic  brake  valve, 
go  to  full  release  position  to  release 
train  brakes,  then  to  running  position  to 
release  engine  brakes. 

To  release  train  brakes  and  hold  en- 
gine brakes  with  the  automatic  brake 
valve,  go  to  full  release  position  to  re- 
lease train  brakes,  then  to  "holding 
position;"  to  release  engine  brakes, 
move  handle  to  running  position.  En- 
gine brakes  can  be  graduated  off  by 
moving  handle  alternately  to  running 
position  and  holding  position,  as  would 
be  done  with  a  straight  air  brake  valve. 

To  hold  train  brakes  and  release  en- 
gine brakes,  the  automatic  brake  valve 
handle  being  on  lap,  put  the  straight 
air  brake  valve  handle  in  the  second,  or 
release,  position. 

To  apply  engine  brakes  only,  the 
automatic  brake  valve  handle  being  in 
running  position,  put  the  straight  air 
"brake  valve  handle  in  fourth,  or  service, 
position  till  brakes  are  sufficiently  ap- 
plied, then  to  lap  position. 

When  double-heading,  put  automatic 
brake  valve  handle  on  lap  on  the  second 
engine,  and  close  cut-out  cock  under 
brake  valve.  Second  engine  brakes  can 
then    be    handled   by   first   engineer   on 
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second  engine  by  placing  straight  air 
brake  valve  handle  in  release  position. 
.\lso,  if  second  engine  brakes  are  ap- 
plied, and  there  is  danger  of  overheat- 
ing tires,  or  drivers  should  slide,  he  can 
release  the  brakes  by  moving  the 
straight  air  brake  valve  handle  to  re- 
lease position,  reapplying  later  if  neces- 
sary by  using  the  straight  air  brake 
valve  in  the  usual  way. 

Keep  both  brake  valve  handles  in 
their  running  positions  when  each  is  not 
in  actual  service. 

If  the  straight  air  brake  valve  handle 
is  left  in  release  position,  it  is  impos- 
sible to  apply  the  engine  brakes  with 
the  automatic  valve. 


to  explain  why  it  was  that  a  reduction 
of  20  lbs.  from  an  initial  brake  pipe 
pressure  of  1 10  lbs.  did  not  equalize  the 
auxiliary  and  the  brake  cylinder,  while 
from  an  initial  brake  pipe  pressure  gf 
70  lbs.  it  will  do  so,  the  piston  travel 
being  the   same  in  both   cases. 

.'Mthough  we  explained  the  opera- 
tion of  the  law  mentioned  above  as 
clearly  as  we  possibly  could,  and  our 
listeners  did  not  doubt  the  correctness 
of  our  statement,  yet  the  working  of 
the  law  under  special  cases  produced 
results  which  they  could  not  clearly  un- 
derstood. We  must  admit  that  it  is 
not  always  easy,  by  means  of  word  ex- 
planation,  to   make   clear  to  others  the 
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.MTTOMATIC     BR.\KE     VALVE.      FIG.     1. 


Engine  brakes  cannot  be  released 
with  automatic  valve  unless  the 
straight  air  brake  valve  handle  is  in 
running  position. 

It  is  important  that  the  positions  of 
the  brake  valve  handle  be  carefully 
studied,  so  that  it  may  be  handled  skil- 
fully.   

Equalized  Pressures. 

The  law  of  Boyle  and  Mariotte  states 
that  in  the  expansion,  or  in  the  com- 
pression, of  a  perfect  gas,  assuming  that 
ihe  temperature  remains  constant,  the 
product  of  the  pressure  by  the  volume 
is  always  constant;  or  another  way  of 
stating  this  law,  the  pressure  and  the 
volume  vary  inversely. 

This  law,  though  well  understood  by 
many  air  brake  students,  and  one  that 
is  in  daily  use  in  calculations  pertaining 
to  the  varying  pressure  of  air,  does  not, 
at  first  sight,  appear  to  account  satisfac- 
torily for  some  of  the  observed  results 
in  practice. 

Some  time  ago   we   were   called   upon 
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STRAIGHT     AIK     VALVE      FIG      2. 

operation  of  the  law  of  expansion  and 
of  compression  of  a  perfect  gas — and  air. 
is  usually  considered  such— especially 
under  some  of  the  conditions  which  ob- 
tain in  actual  practice,  and,  therefore, 
we  shall  attempt  to  do  it  here  by  means 
of  graphical  figures  and  illustrations. 

In  Fig.  I  we  have  an  ordinary  rec- 
tangle, or  a  figure  bounded  by  straight 
lines  which  make  right  angles  with  each 
other.  On  the  left  of  this  figure  is  in- 
dicated the  absolute  pressure  of  the  air 
by  the  height  of  the  vertical  side,  reck- 
oned from  zero:  while  on  the  right,  by 
the  vertical  height,  is  indicated  the  gauge 
pressure,  as  shown  by  the  ordinary  air 
pressure  gauge:  while  along  the  hori- 
zontal line  at  the  bottom  is  represented 
the  volume  of  air  contained  in  an  or- 
dinary auxiliary  reservoir  of  I,6oo  cu.  ins. 
capacity,  such  as  is  used  with  8  in.  brake 
equipment. 

If  we  imagine  Fig.  i  to  be  a  reser- 
voir of  1.600  cu.  ins.  capacity,  holding  air 
at  84.7  lbs.  absolute  pressure  (70  lbs. 
gauge),  and  we  multiply  the  absolute 
pressure  and  the  volume  together.  84.7 
X  1.600,  we  will  obtain  the  expression 
135.520.  which  is  the  constant,  or  ex- 
pression, that  will  always  be  obtained 
no  matter  to  what  degree  the   T.600  cu. 
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ins.,  of  air  may  be  expanded  or  com- 
pressed, when  the  resultant  pressure  and 
volume,  after  expansion  or  after  com- 
pression, are  multiplied  together.  For 
example,  if  we  should  add  a  reservoir 
to  the  one  which  our  figure  represents,  of 
equal  capacity,  but  without  any  air  what- 
ever in  it,  then  allow  the  air  in  the  first 
to  expand  into  the  second,  the  resultant 
pressure   would   be.   supposing   the   tern- 
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equalization.  On  an  ordinary  pressure 
gauge  it  will  show  14.7  lbs.  less  than 
this. 

Fig.  3  illustrates  the  constant  obtained 
by  multiplying  together  the  pressure  and 
the   volume   of  an  8  in.   auxiliary   reser- 
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of  reduction  in  brake  pipe  pressure  nec- 
essary to  cause  equalization. 

Fig.  4  shows  the  pressure  after  ex- 
pansion. 

With  an  initial  auxiliary  pressure  of 
100   lbs.,   as   shown   in    Fig.    5,    the   con- 
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perature  to  remain  the  same.  42.35  lbs.  voir  that  contains  air  at  124.7  lbs.,  abso-  slant  is  183,520.  This  divided  by  2,000 
absolute,  or  one-half.  Hence,  the  pres-  lute  pressure,  or  no  lbs.  gauge  pres-  equals  91.7  lbs.  absolute  pressure,  and 
sure  and  the  volume  in  the  second  case,      sure.  subtracting  14.7  from  this  gives  yy  lbs., 

multiplied  together,  equal  that  obtained  The  total  combined  volume  of  this  the  gauge  pressure,  which  23  lbs.  less 
by  multiplying  the  pressure  and  volume  auxiliary  and  its  corresponding  brake  than  the  initial  auxiliary  pressure,  as 
of  Fig.  I  together.  cylinder  is  2,000  cu.   ins.,   assuming  that      shown   in   Fig.   5.      Hence   a   brake   pipe 

Fig.  2  represents  the  second  supposed      the    brake    cylinder,    with    8    in.    piston      reduction    of    this   amount    is    necessary 
case,  the  curved  line  of  which  represents      travel,  contains  a  volume  of  400  cu.  ins.      to  equalize  the  auxiliary  and  the  brake 

cylinder  when  the  initial  pressure  is  100 
lbs.  These  illustrations  show  conclusive- 
ly that  the  higher  the  initial  reservoir 
pressure,  the  greater  must  be  the  brake 
pipe  pressure  reduction  to  produce 
equalization. 

But  this  article  deals  with  the  matter 
solely  from  a  theoretical  standpoint,  and, 
therefore,  the  results  shown  are  not  what 
would  be  obtained  in  actual  air  brake 
practice,  since  there  is  clearance  space, 
leakage  and  waste  of  air  to  take  into 
the  fall  in  pressure  as  the  volume  in-  The  constant  is  199.520,  as  shown,  and  account.  For  these  reasons,  it  is  nec- 
creases.  this  divided  by  2,000  equals  99.76  lbs.,  the      essary  to  add  from  three  to  five  pounds 

If,  therefore,  the  pressure  and  the  vol-      resultant    absolute     pressure     after     ex-      to  the  brake  pipe  reduction  as  given  in 
ume  of  a  reservoir  is  known,  and  it  is      pansion  into  the  brake  cylinder  has  taken      the  cases  cited  in  these  illustrations   in 
desired  to   determine   the   pressure   that 
will   be  had  after  the  air  has  expanded 
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to  double  its  volume,  all  that  is  neces-  place.        Subtracting    14.7,   the   pressure  order  to  secure  full   equalization  in  ac- 

sary   to   do   is   to   find   the   constant   or  of  one  atmosphere,   from  this   gives  us  tual  practice. 

product,    of    the    pressure    by    the    first  the  gauge  pressure,  which  is  a  trifle  less  Another   thing   should     be    borne     in 

volume,   and   divide  this   by   the   second  than  85  lbs.,  showing  that  the  reduction  mind  while  reading  this  article  and  that 

total   volume  of  expansion,   and  the  re-  in  auxiliary  pressure  is  a  little  over  25  is,  a  20  lb.  reduction  in  brake  pipe  pres- 

sult    will    be    the    absolute    pressure    of  lbs.,  and  hence  that  this  is  the  amount  sure  will  set  the  brake  in  full  from  an 
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initial  brake  pipe  pressure  of  70  lbs., 
and  again,  that  with  the  high  .speed 
brake  carrying  no  lbs.  brake  pipe  pres- 
sure, a  reduction  of  20  lbs.  sets  the 
brake  just  as  hard  as  the  full  service 
.-ippiication  from  70  lbs. 

Fig.  6  shows  the  cciualization  from  70 
pounds  brake  pipe  pressure,  which  is 
some  3  pounds  less  tlian  is  actually  rc- 
(|tiired  in  practice. 

The  reader  can  make  these  diagrams, 
with  the  aid  of  squared  paper,  for  him- 
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self  whenever  he  desires  to  ascertam 
what  pressure  will  result  from  any  giv- 
en increase  in  volume,  and  after  a  little 
practice,  construct  a  diagram,  such  ls 
shown  in  Fig.  7,  which  gives  the  varia- 
tion in  brake  pipe  pressure  necessary 
to  equalize  the  auxiliary  and  the  brake 
cylinder  from  any  initial  brake  pipe 
pressure  from  zero  to   no  pounds. 


Problems  in  Train  and  Brake 
Operation. 

Locomotive  Driver,  Leeds,  England, 
writes; 

How  is  it  that  the  friction  between 
the  brake  block  and  wheel  is  less  at  60 
miles  per  hour  than  it  is  at  30  miles  per 
hour?  This  means  that  with  a  given 
brake  block  pressure,  at  high  speeds 
the  brake  holds  less  than  it  does  at  a 
lower   speed.     A. — The   surfaces   of  the 


brake  block  and  of  the  tread  of  the 
wheel,  apparently  very  smooth  when 
examined  by  the  naked  eye,  are,  never- 
theless, filled  with  little  elevations  and 
depressions. 

When  the  brake  block  is  forced 
against  the  rotating  wheel,  as  in  a 
brake  application,  the  elevations  in  one 
fit  into  the  depressions  in  the  other,  in- 
terlocking as  it  were,  and  producing  the 
resistance  to  sliding  over  each  other, 
which  is  called  friction. 

At  hnjh  speed  the  eleva- 
tions and  depressions  on 
both  the  wheel  and  the 
brake  block  do  not  have  a 
chance  to  interlock  so  per- 
fectly, or  firmly,  as  at  low 
speed,  hence  are  unable  to 
offer  so  great  a  resistance 
to  the  rotation  of  the 
wheel  at  60  as  at  30  miles 
per  hour. 

2.  How  is  it,  when  brake 
block  pressure  is  great 
enough  to  cause  the 
wheels  to  slide,  that  the 
holding  power  of  the 
brake  is  less  than  when 
the  wheels  are  revolving? 
A. — The  point  of  a  revolv- 
ing wheel  that  is  in  con- 
tact with  the  rail  is  sta- 
tionary, the  same  as 
though  the  wheel  were 
standing  still.  Therefore 
the  elevations  and  the  de- 
pressions in  the  surfaces 
of  the  rail  and  the  wheel 
interlock  perfectly,  and 
are  able  to  oiTer  all  the 
resistance  of  which  they 
are  capable  to  sliding  over 
each  other.  The  instant, 
however,  the  wheel  com- 
mences to  slide,  by  reason 
of  too  great  brake  block 
pressure  or  other  cause, 
the  rough  surfaces  of  the 
rail  and  the  wheel  do  not 
interlock  so  perfectly,  and  hence  slide 
over  each  other  with  less  resistance,  be- 
cause of  the  small  area  of  surface  in 
contact,  than  did  the  surfaces  of  the  ro- 
tating wheel  and  the  brake  block,  thus 
reducing  the  holding  power. 

3.  We  are  at  present  running  long 
fast  freight  trains,  consisting  of  from  40 
to  SO  cars,  and  occasionally  in  stopping, 
these  trains  break  in  two.  In  one  case 
that  came  under  my  notice  while  stop- 
ping the  train  it  broke  in  two  35  cars 
from  the  engine,  leaving  10  cars  in  the 
rear;  the  distance  between  the  two  por- 
tions was  not  more  than  nine  feet.  All 
ears  on  this  train  were  braked,  and  at 
the  time  the  train  broke  in  two,  the 
brake  was  being  applied.  The  engine 
was  fitted  with  the  equalizing  driver's 
valve.  Could  you  state  a  cause  for  this? 
A. — To   handle   long  air  braked   trains 
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Without  shocks  and  jerks,  it  is  necessary 
to  have  the  piston  travel  fairly  uniiorm, 
and  not  too  short  or  too  long.     Where 
cars    having    short     piston     travel     are 
mixed  in  trains  with  those  having  long 
piston  travel  there  wiil  be  an  uncveimess 
of  brakmg  power;  and  if  the  cars  having 
the   short   piston   travel  should  happen 
to  be  placed  together  at  the   rear  ot  a 
long  train,  they  could  reasonably  be  ex- 
pected to  break  it  in  two,  especially  when 
applying  the  brake  at  slow  speed,  or  at 
ordinary  speeds  with  a  heavy  application. 
4.     1   occasionally  meet  with  the  fol- 
lowing  trouble:     After   the   brake   has 
been   gradually  applied  on   a  light   en- 
gine with  a  pressure  of  from   10  to  20 
pounds  per  square  inch  upon  brake  cyl- 
inder   piston,    the    engine    brake    and 
sometimes  the  tender  brake  will  release 
through    triple    valve    exhaust    port    (I 
have   not    had   a   case   where   both    re- 
leased together) ;  but  if  a  sufficient  main 
pipe  reduction  has  been  gradually  made 
so  as  to  only  operate  graduating  valve, 
so  that  brake  piston  pressure  has  been 
anything    from    20    to    50    pounds    per 
square  inch,  the  brake  does  not  release, 
and  will  stay  set,  showing  the  leathers 
of    brake    piston    to    be    tight.      I    have 
made  sure  that  main  reservoir  pressure 
has   not  been  going   into   main   pipe.    I 
have  tested  cut-out  cock,  which  in  our 
practice  is  placed  between  main  reser- 
voir  and    driver's   valve.      I    have    also 
had  pipe  from  main  reservoir  to  driver's 
valve  disconnected  before  applying  the 
brake,  and  the  above  has  occurred,  with 
both  the  old  B  n  brass  valve  and  the 
equalizing  driver's  valve,  no  leak  could 
be  found  in  the  auxiliary  reservoir.  The 
triple   valves   were   the   ordinary   auto- 
matic.    A. — Very  likely  the  graduating 
valve  in  your  triples  were  leaking,  and 
after  the  brake  valve  was  placed  on  lap 
allowed  the  auxiliary  air  to  go  to  the 
brake   cylinder   until   the   pressure   had 
reduced  sufficiently  to  permit  the  brake 
pipe    pressure    to   return    the    triple    to 
release  position. 

The  condition  of  the  brake  cylinders 
packing  leathers,  if  leaking,  has  a  ten- 
dency to  assist  a  leaky  graduating  valve 
to  release  the  brake. 

With  a  full  brake  application  or  near- 
ly so  and  tight  piston  packing  leathers, 
a  leaky  graduating  valve  will  not  release 
the  brake. 

6.  More  than  22  years  ago  we  hauled 
a  passenger  train  consisting  of  20  cars 
from  junction  A  to  station  B.  This 
caused  an  engine  to  be  at  both  ends  of 
the  train.  In  stopping  at  station  B  my 
driver  made  the  stop  with  the  Westing- 
house  automatic  brake,  our  engine  for 
the  time  being  the  train  engine.  After 
stopping,  the  stationmaster  came  to  my 
driver  and  said  that  the  passengers  in 
the  i8th,  19th  and  20th  cars  from  our 
engine  complained  of  being  severely 
shaken,    but    that    no    complaints    had 
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been  made  from  other  parts  of  the  train. 
Both  engines  were  fitted  with  the  B  11 
brass  driver's  valve,  and  the  train  with 
the  ordinary  acting  triple  valve.  Would 
you  state  what  you  think  was  the  cause 
of  the  above?  A. —  It  was  due.  no  doubt, 
to  a  heavy  application  of  the  brakes  on 
the  forward  portion  of  the  train,  which 
caused  the  rear  cars  to  come  up  heavily 
against  those  in  the  front.  This  kind 
of  application  was  possible  with  the  B 
II  valve  and  the  plain  triple,  on  long 
trains.  The  shock  would  also  be  greater 
if  the  rear  engineer  had  his  brake  valve 
cut  in  at  the  time  your  driver  was  mak- 
ing the  application,  and  allowed  air  to 
feed  into  the  brake  pipe. 


The  Westinghouse  Quick  Service 
Triples. 

The  curves  shown  on  the  diagram. 
Fig.  I,  which  is  taken  from  a  report 
recently    issued    by    the    Westinghouse 


railroad  iiu-ii  will  not  be  long  in  recog- 
nizing. 

Where  it  is  now  required  on  almost 
all  roads  at  certain  points  to  get  heavy 
freight  trains  under  control  so  that  they 
may  be  stopped,  if  occasion  requires, 
the  much  quicker,  the  more  powerful 
action  of  the  new  quick  service  triples 
for  S-pound  service  reductions  will  ren- 
der reduction  in  speed  of  the  train  in 
many  cases  unnecessary;  and  if  not 
necessary  to  stop  the  train  at  these 
points  no  application  of  the  brake  what- 
ever need  be  made. 

This  works  an  advantage  several 
ways.  Less  time  is  consumed  in  getting 
the  train  over  the  division,  and  there  is 
a  large  saving  effected  in  pump  work, 
not  to  mention  the  fact  that,  even  if  the 
brake  were  applied,  it  might  be  released 
at  any  rate  of  speed  without  danger  of 
breaking  tlie  train  in  two. 

The  handling  of  trains  down  long, 
steep,  grades  with  air,  is  an  operation 
requiring   care,    skill     and     good     judg- 
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Air  Brake  Company,  illustrates  graphi- 
cally some  of  the  important  results  of 
the  demonstrations  made  at  West  Sen- 
eca, in  August  last,  with  the  new  Quick 
Service  triple  valves,  a  report  of  wliich 
may  be  found  in  the  columns  of  our 
October  issue,  and  shows  very  clearly, 
so  far  as  distances  required  to  stop  in 
are  concerned  by  the  new  and  the  old 
triple  valves,  for  the  same  speeds  and 
brake  pipe  reductions,  the  superior 
stopping  ability  of  the  new  equipment. 

Three  things  in  connection  with  this 
test,  namely,  the  saving  in  time  that  is 
made  possible  in  getting  trains  over  di- 
visions, the  greater  degree  of  safety  as- 
sured in  handling  trains  on  long  grades, 
and  the  economy  in  the  use  of  air  in  all 
kinds  of  brake  service,  should,  we  think, 
receive  more  consideration  than  the  re- 
port referred  to  seems  to  give  them. 

The  saving  in  time  made  possible  by 
the  use  of  the  quick  triples  on  long 
trains  is  an  advantage  that  progressive 


nicnt;  also  that  the  equipment  be  in 
good  condition. 

To  handle  trains  successfully  on 
steep  grades  the  equipment  should  al- 
ways be  maintained  in  good  condition; 
but  where  it  is  possible  to  use  brake 
pipe  air  to  apply  the  brakes,  as  is  done 
by  the  quick  service  triple,  it  is  easily 
seen  that  "loosing  the  air"  or  failure  to 
recharge  in  time  for  the  next  applica- 
tion, on  heavy  grades,  are  things  that 
will  lose  their  present  sinister  mean- 
ing. 

With  equipment  in  good  condition 
there  need  never  be  any  trouble  from 
lack  of  air  due  to  the  number  of  the 
cars  in  the  train. 

The  saving  in  the  quantity  of  air  used 
to  apply  the  brakes  on  both  long  pas- 
senger and  long  freight  trains,  in  any 
kind  of  service,  which  the  quick  service 
triple  effects,  is  an  important  item  of 
merit,  and  must  effect  a  large  saving  in 
cost  of  pump  repairs. 


How  to  Resign. 

"Goiu.ii;  to  resign,  are  you?"  said  the 
superintendent  lo  an  indignant  person 
who  had  been  pouring  his  grief  into 
his  ears.  "Can't  stand  it  another  min- 
ute, eh?  Put  up  with  it  as  long  as  you 
could,  and  now  you're  going  to  throw 
up  your  job  and  tell  your  chief  what  you- 
think  of  him?  Yes,  I  know.  Last  straw 
and  all  that  sort  of  thing?     Uh-huh. 

"Did  you  ever  see  my  set  of  rules  for 
resigning?  I  framed  them  up  years  ago 
when  I  was  in  the  newspaper  business, 
and  I  have  used  them  ever  since.  I  have 
resigned  often  since  then,  always  in  the 
way  prescribed  by  these  rules.  Perhaps 
they  will  be  of  service  to  you.  Here 
they  are : 

"Rule  I.  After  receiving  the  last 
straw  don't  do  anything  for  two  hours. 
.'Vbove   all,   don't  write  anything. 

"Rule  2.  At  the  expiration  ot  two 
hours,  write  your  resignation,  and  make 
it  as  hot  as  you  can.  Relieve  your  feel- 
ings and  say  everything  you  have  been 
penning  up  in  your  breast.  Scorch  the 
scoundrel. 

"Rule  3.  Then  go  home. 

"Rule  4.  The  next  morning,  immedi- 
ately upon  arising,  read  over  your  resig- 
nation, and  tear  it  up. 

"Rule  5.  Go  to  work  at  the  usual  hour. 

"Take  a  copy  of  them,"  concluded  the 
superintendent,  "and  you  will  find  that 
they  are  absolutely  essential  to  any  man 
who  expects  to  resign  frequently  and 
still  continue  to  rise  in  the  world." 


Chance  to  Sell  Old  Rails. 

A  railway  supply  concern  is  in  the 
market  for  2.000  tons  of  second-hand 
steel  rails.  They  are  to  be  70  lbs.  to  the 
yard  and  the  fish  plates  and  bolts  neces- 
sary to  connect  them  are  to  be  supplied 
with  them.  Those  having  old  rails  and 
desirous  of  filling  this  order  should 
write  "Contractor."  care  Railway  anmi 
Locomotive  Engineering.  1.36  Liberty 
street.  New  York. 


People  who  wish  to  study  steam  en- 
gineering and  electricity,  which  are, the 
most  important  subjects  in  a  mechani- 
cal engineer's  education,  ought  to  se- 
cure "Spangenberg's  Steam  and  Elec- 
trical Engineering"  from  Geo.  A.  Zel- 
lers,  19  So.  Fourth  street,  St.  Louis. 
If  you  are  not  prepared  to  buy  the 
book  outright,  write  for  particulars 
about  it  and  say  that  we  advised  you 
to  do  so,        

There  is  a  greater  demand  lor  railway 
men  at  the  present  'time  than  there  has 
been  at  any  time  during  the  last  five 
years.  In  the  West  there  has  never  been 
such  a  call  for  experienced  men.  The 
Brotherhood  of  Railway  Trainmen  are 
receiving  requests  daily  which  they  can- 
not fill. 
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Of  Personal  Interest. 


Mr.  K.  A.  Williams,  previously  assis- 
tant general  manager  of  the  Erie  Rail- 
road, has  been  appointed  to  the  newly 
created  position  on  the  Erie  system 
w  ith  the  title  of  general  mechanical  su- 
perintendent. This  includes  not  only 
the  Erie  railroad,  but  also  the  Cincin- 
nati. Hamilton  &  Dayton,  the  Pere  Mar- 
quette, the  New  York,  Susquehanna  & 
Western,  and  the  New  Jersey  &  New 
York  Railroads.  Mr.  Williams  began 
his  railroad  career  as  a  machinist  ap- 
prentice in  the  shops  of  the  Milwaukee 
&•  Prairie  du  Cliien  Railroad.  He  sub- 
sequently held  the  position  of  round- 
house foreman  on  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway.  In  Deccin- 
ber,  1880,  he  became  general  foreman  of 
the  southern  division  of  the  same  road, 
and  si.K  years  later  he  was  promoted  to 


E.  A.  WILLIAMS. 

the  position  of  general  master  me- 
chanic. In  1903  he  left  the  St.  Paul 
road  to  accept  the  position  of  master 
mechanic  on  the  Minneapolis,  St.  Paul 
&  Sault  Ste.  Marie,  and  on  this  road 
he  had  charge  of  the  locomotive  and 
car  departments.  Three  years  after- 
wards he  became  its  mechanical  super- 
intendent. From  Minneapolis  to  Mon- 
treal was  the  next  step  in  his  advance- 
ment, for  in  1901  he  was  appointed  su- 
perintendent of  rolling  stock  of  the  Ca- 
nadian Pacific  Railway.  On  January  i, 
1904.  he  accepted  the  position  of  assis- 
tant general  mana.srer  of  the  Erie,  and 
his  present  position  as  head  of  the  me- 
chanical department  of  the  Erie  and  its 
allied  lines  has  been  given  to  hiin  after 
a  little  over  a  year's  service  on  that 
important  trunk  line. 

Mr.  J.  R.  Carothers,  superintendent 
of  the  Ohio  division  of  the  Baltimore 
&  Ohio  Southwestern,  has  been  ap- 
pointed   superintendent   of   the    Illinois 


division,    with    headquarters    at    Wash- 
ington, hid. 

We  are  glad  to  mention  that  our 
friend  and  correspondent,  Mr.  J.  Snow- 
den  Bell,  has  opened  an  office  at  31  Nas- 
sau street.  New  York.  Mr.  Bell  is  one 
of  the  most  successful  patent  attorneys 
in  the  country,  and  has  hitherto  made 
Pittsburgh  his  headquarters.  We  rec- 
ommend that  any  of  our  readers  likely 
to  have  business  with  the  patent  office 
make  a  note  of  Mr,  Bell's  address. 

Mr.  A.  C.  Colson  has  been  appointed 
master  mechanic  of  the  Dunkirk,  Alle- 
gheny Valley  &  Pittsburgh,  with  head- 
quarters at  Dunkirk,  N.   V. 

Mr,  G.  A.  Bowers  has  been  appointed 
master  mechanic  of  the  Wrightsville  & 
Tennille,  with  headquarters  at  Tennille, 
Ga,,  succeeding  Mr.  Lewis  Archer,  re- 
signed. 

Mr.  E.  D.  Hogan  has  been  appointed 
superintendent  of  the  Minneapolis  & 
St.  Louis,  with  headquarters  at  Minne- 
apolis, Minn. 

Mr.  E,  R.  Scoville,  superintendent  of 
the  Illinois  division  of  the  Baltimore  & 
Ohio  Southwestern,  has  been  appointed 
superintendent  of  the  Ohio  division  of 
the  same  road,  with  headquarters  at 
Chillicothe,  O. 

Mr.    W.    F.    Ackerman,    master    me 
chanic    of    the    Chicago,    Burlington    S; 
Quincy,    has   had    his   title    changed    to 
that  of  superintendent  of  shops  at  Have- 
lock,  Neb. 

Mr.  Carl  A.  Strom  has  resigned  the 
position  of  superintendent  of  motive 
power  and  machinery  for  the  Isthmian 
Canal  Commission,  at  Panama,  and  ac- 
cepted the  position  of  works  manager 
of  the  Bucyrus  Co..  South  Milwaukee. 
Wis.  Mr.  Strom  is  well  known  as  the 
former  mechanical  engineer  of  the  Illi- 
nois Central  R.  R.  He  was  the  first 
engineer  under  the  commission  to  go  to 
Panama,  having  preceded  Mr.  Wallace 
by  a  month.  He  found  the  shops  of  the 
old  French  company,  after  twenty 
years'  idleness,  practically  buried  in  the 
jungle,  and  in  a  generally  dilapidated 
condition.  Within  a  year  Mr.  Strom 
had  four  shops  in  operation  and  had 
overhauled  and  put  in  service  more 
than  7S  of  the  Belgian  locomotives  he 
found  there,  and  hundreds  of  the 
French  cars. 

Mr.  W.  H.  Wilson,  formerly  master 
mechanic  on  the  Erie,  has  been  appoint- 
ed superintendent  of  motive  power  of 
the  Buffalo,  Rochester  &  Pittsburgh, 
with  office  at  Du  Bois,  Pa.,  vice  Mr.  E. 
E.  Davis,  resigned. 


.Mr.  R.  L.  Doolittlc  lia.s  resigned  as 
general  foreman  at  Macon  on  the  Cen- 
tral of  Georgia  to  accept  the  position  of 
chief  engineer  of  the  Conden  Invest- 
ment Co.  buildings,  in  Atlanta,  Ga. 

Mr.  F.  H.  Goodyear,  who  was  re- 
cently elected  president  of  the  Buffalo 
&  Susquehanna,  was  concerned  in  other 
railroad  enterprises  which  have  been 
absorbed  by  the  larger  road,  of  which 
he  is  now  the  executive  head.  In 
1885  he  began  the  construction  of  the 
Sinnemahoning  Valley  Railroad,  which 
extended  from  a  place  called  Keating 
Summit  to  Austin,  Pa.  This  road  has 
been  extended  from  time  to  time  by  the 
construction  of  new  lines  and  the  ac- 
quisition   of   others   until    it    ha«:    devcl- 


C.  W.  GOODYEAR. 

oped  into  a  line  245  miles  long,  and  with 
the  completion  of  extensions  in  the 
bituminous  coal  territory  of  Pennsyl- 
vania and  to  BufTalo,  it  will  be  about 
355  miles  long.  All  of  these  lines  are 
expected  to  be  in  operation  by  the  first 
of  Jul3',  next.  Mr.  Goodyear  is  also 
president  of  the  New  Orleans  Great 
Northern  Railroad,  which  company  is 
building  a  road  north  from  New  Or- 
leans, and,  within  a  year,  it  is  expected 
that  200  miles  of  road  will  be  in  opera- 
tion in  that  section  of  the  country. 

Mr.  Robert  O.  Ferran  has  been  ap- 
pointed assistant  foreman  of  engines  of 
the  Pennsylvania,  with  headquarters  at 
Blairsville,  Pa. 

Mr.  J.  W.  Crowley,  foreman  of  the 
machine  shops  of  the  Central  of  Geor- 
gia, at  Savannah,  has  been  transferred 
to  Macon  as  general  foreman  of  the 
same  road,  vice  R.  L.  Doolittle,  re- 
signed. 


56o 


RAILWAY    AND    LOCOMOTIVE    ENGINEERING 


December.   1905. 


Mr.  F.  T.  Robertson,  formerly  gen- 
eral superintendent  of  the  Montana 
Railroad,  has  been  appointed  general 
manager  of  the  same  road,  with  head- 
quarters at  Helena,  Mont. 

Mr.  E.  A.  Albright  has  been  appoint- 
ed assistant  to  the  president  of  the  Le- 
high Valley,  with  headquarters  at  228 
So.  Third  street,  Philadelphia,  Pa. 

Mr.  Benjamin  H.  Glover  has  been 
appointed  superintendent  of  motive 
piiwcr  and  way  of  the  Metropolitan 
West  Side  Elevated  Railway,  with 
headiiuarters  at  Chicago,  111. 

.\lr.  E.  G.  Cross  has  been  appointed 
fiireman  of  the  machine  shops  of  the 
Central  of  Georgia,  with  headquarters 
al  Savannah,  Ga 

Mi.  J  II.  Abrams  has  been  appointed 
superintendent  of  the  Cohirado  & 
S"iiihe;i>.tern,  with  headcpiarters  at 
Hastings,  Colo.,  succeeding  Mr.  C.  ?I. 
Bevington,  resigned. 

Mr.  \V.  C.  Hurst  has  been  appointed 
superintendent  of  the  Detroit,  Toledo 
&  I  ronton,  with  headquarters  at  Spring-. 
field,  O. 

Mr.  Frank  Cox.  formerly  planing 
mill  foreman  on  the  Chicago,  Rock  Isl- 
and &•  Pacific  at  Cedar  Rapids,  la  ,  has 
b<  ell  appointed  general  car  foreman  of 
the  same  road,  with  headquarters  at 
Davenport,  la. 

Mr  Win.  Matthie  has  been  appointed 
superintendent  of  terminals  of  the  Chi- 
cago Great  Western,  with  headquarters 
at  Oelwein,  la. 

Mr.  F.  S.  Rawlins  has  been  appointed 
superintendent  of  transportation  of  the 
Kansas  City  Southern,  with  headquar- 
ters at  Kansas  City,  Mo.  Mr.  Rawlins 
was  formerly  superintendent  of  car  ser- 
vice of  the  Cincinnati,  Hamilton  & 
Dayton. 

Mr.  Frank  Zink  has  been  appointed 
acting  su])erintendent  of  nmtive  power 
and  rolling  stock  of  the  Santa  Fe  Cen- 
tral, with  headquarters  at  Estancia, 
N.  M. 

Mr.  G.  H.  Shone,  formerly  superin- 
tendent of  motive  power  and  rolling 
stock  of  the  Santa  Fe  Central,  has  been 
appointed  master  mechanic  of  the 
fourth  division  on  the  Denver  &  Rio 
Grande,  with  liead<iuarters  at  Alamosa. 
Colo. 

Mr.  George  Geiger  has  been  appoint- 
ed superintendent  of  the  Southern  di- 
vision of  the  Kansas  City  Southern, 
with  headquarters  at  Te.xarkana,  Ttx. 

Mr.  George  Hacket,  an  engineer  on 
the  Wyoming  division  of  the  Chica- 
go, P.iirlington  &  Quincy,  has  been  ap- 
pointed road  foreman  of  engines  of  the 
same  division,  with  headquarters  at 
\\'yinore.  Neb.,  vice  Mr.  S.  C.  Wheeler, 
promoted. 


Mr.  S.  C.  Wheeler,  formerly  road 
foreman  of  the  Wyoming  division  of 
the  Chicago,  Burlington  &  Quincy,  has 
been  appointed  air  brake  instructor  for 
lines  west  of  the  Missouri  river,  with 
headquarters  at  Lincoln,  Neb. 

Mr.  A.  M.  Larsen,  formerly  on  the 
C.  M.  &  St.  P.  Ry.,  has  been  appointed 
foreman  at  the  Northern  Pacific  shops 
at  Helena,  Mont. 

Mr.  J.  Goodfellow  has  been  appointed 
buperintendent  of  the  Esquimalt  &  Na- 
iiinio  Railway,  with  office  at  Victoria, 
B.  C  This  road,  which  is  situated  on 
Vancouver  Island,  has  lately  been  ab- 
sorbed by  the  Canadian  Pacific  Railway. 

Mr.  Frank  L.  Ronemus  has  been 
elected  grand  chief  carmen  at  the  re- 
cent convention  of  the  Brotherhood  of 
Railroad   Carmen  of  America. 

Mr.  R.  H.  Bowron,  formerly  general 
manager  of  the  Cincinnati.  Hamilton  & 
Dayton,  has  been  appointed  general 
superintendent  of  the  Erie  division  of 
the  Erie  Railroad,  with  headquarters 
at  Jersey  City,  N.  J. 

Mr.  D.  C.  Noonan.  formerly  superin- 
tendent of  the  Minneapolis  &  St.  Louis, 
has  been  appointed  general  superinten- 
dent of  the  same  road,  the  Iowa  Cen- 
tral and  the  Des  Moines  &  Ft.  Dodge, 
with  headquarters  at  Minneapolis, 
l\Iinn. 

Mr.  F.  D.  Weidenheimer  has  been 
appointed  superintendent  of  the  Sheri- 
dan division  of  the  Wyoming  district 
on  the  Chicago,  Burlington  &  Quincy, 
with  headquarters  at  Sheridan,  Wyo. 

Mr.  W.  S.  King,  formerly  assistant 
general  superintendent  of  the  Yazoo  & 
Mississippi  Valley,  has  been  promoted 
to  be  general  superintendent  of  the  same 
road,  with  headquarters  at  Memphis, 
Teiin. 

Mr.  H.  H.  Hale,  whom  the  printer 
made  to  read  Hab  in  the  personal  col- 
umn of  our  October  issue,  has  been,  as 
we  stated,  appointed  assistant  master 
mechanic  of  the  Pere  Marquette,  with 
headquarters  at   Grand   Rapids,  Mich. 

Mr.  W.  G.  Hodgkinson  has  been  ap- 
pointed roundhouse  foreman  of  the 
Lake  Shore  &  Michigan  Southern,  with 
headquarters  at  Collinwood,  O. 

Mr.  A.  J  Stone,  formerly  general  su- 
perintendent of  the  Delaware  &  Hud- 
son, has  been  appointed  assistant  gen- 
eral manager  of  the  Erie,  with  head- 
quarters at  New  York. 

Mr.  \V.  F.  Kuhn  has  been  appointed 
roundhouse  foreman  of  the  Dunkirk, 
Allegheny  Valley  &  Pittsburgh,  with 
headquarters  at  Dunkirk,  N.  Y. 

Mr.  W.  H.  Holbrook  has  been  ap- 
pointed motive  power  inspector  on  the 
Pennsylvania  Lines  west  of  Pittsburgh. 

Mr.  Milton  McCara  has  been  appoint- 
ed   machine   shop    foreman    on    the    St. 


Louis  Southwestern,  with  headquarters 
at   Pine   Bluff.  Ark. 

Mr.  Henry  King  has  been  appointed 
gang  foreman  of  the  St.  Louis  South- 
western, with  headquarters  at  Pine 
Bluff,  Ark. 

Mr.  W.  C.  Park  has  been  appointed 
superintendent  of  the  Susquehanna  di- 
vision of  the  Buffalo  &  Susquehanna, 
with  headquarters  at  Du  Bois,  Pa. 

Mr.  Frank  Walters  has  been  appoint- 
ed general  superintendent  of  the  Chi- 
cago &  Northwestern,  with  headquar- 
ters at  Norfolk,  Neb. 

Mr.  L.  Strom  has  been  appointed 
master  mechanic  of  the  Mexican  Cen- 
tral, with  headquarters  at  Mexico  City. 
Mex.,  vice  Mr.  C.  H.  Burk,  transferred. 

Mr.  C.  H.  Burk  has  been  transferred 
to  Chihuahua  as  master  mechanic  of 
the  Mexican  Central,  succeeding  Mr 
W.  J.   Wilcox,  resigned. 

Mr.  S.  P.  Henderson  has  been  ap- 
pointed superintendent  of  the  Buffalo 
division  of  the  Buffalo  &  Susquehanna, 
with  headquarters  at  Galeton,  Pa. 

Mr.  W.  W.  Butler,  second  vice-presi- 
dent of  the  Simplex  Railway  Appliance 
Company,  has  been  elected  second  vice- 
president  of  the  American  Steel  Foun- 
dries, to  fill  the  vacancy  caused  by  the 
resignation  of  W.  D.  Sargent,  of  New 
York.  Mr.  Sargent  continues  as  a  di- 
rector, having  served  on  the  board  since 
the  organization  of  the  company. 

Mr  B.  H  Hawkins  has  been  appoint- 
ed master  mechanic  of  the  Delaware. 
Lackawanna  &  Western,  with  head- 
quarters at  Buffalo.  N.  Y. 

Mr.  Edward  G.  Post,  formerly  gen- 
eral foreman  at  Waterbury,  Conn.,  on 
the  Nevk  York,  New  Haven  &  Harttord, 
has  been  transferred  as  general  fore- 
man at  Bridgeport,  Conn.,  on  the  same 
road,  vice  Mr.  G.  F.  Clarke,  resigned. 

Mr.  Horace  Cook  has  been  trans- 
ferred from  the  foremanship  at  Win- 
sted.  Conn.,  on  the  New  York,  N'ew 
Haven  &  Hartford,  to  be  general  fore- 
man at  Waterbury,  Conn.,  vice  Mr.  Ed- 
ward G.  Post,  transferred. 

Mr.  William  Maynard.  formerly  ma- 
chinist at  Waterbury,  Conn.,  has  been 
promoted  to  be  foreman  at  Winsted, 
Conn.,  on  the  New  York.  New  Haven 
&  Hartford  Railroad,  vice  Mr.  Cook, 
transferred. 

Mr.  F.  R.  Moulton  has  been  appoint- 
ed superintendent  of  the  Iowa  &  Minne- 
sota division  of  the  Chicago  &  North- 
western, with  headquarters  at  Mason 
City.  la. 

Mr.  H.  H.  Harrington,  formerly  gen- 
eral foreman  of  the  Erie,  has  been  ap- 
pointed master  mechanic  of  the  same 
road,  with  headquarters  at  Susque- 
hanna. Pa. 
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Mr.  S.  C.  Hogc  has  been  appointed 
general  manager  of  the  Louisiana  & 
Arkansas,  with  headquarters  at  Stamps, 
Ark. 

Mr.  T.  B.  McCarthy,  formerly  gen- 
eral foreman  of  shops  of  the  Southern 
Pacilic,  at  Ogden,  Utah,  has  been  ap- 
pointed machine  shop  foreman  at  the 
Pittsburgh  works  of  the  American  Lo- 
comotive Company,  with  office  at  Alle- 
gheny, Pa. __^ 

Mr.  Archibald  Sturrock. 

Congratulations  are  being  extended  to 
Mr.  Archibald  Sturrock,  the  veteran  en- 
gineer who  was  the  first  locomotive  su- 
peruucndcnt  of  the  Great  Northern  Rail- 
way of  England,  and  who  entered  his 
ninetieth  year  last  month.  Mr.  Sturrock 
was  the  first  to  introduce  high  boiler 
pressure  in  steam  engines.  In  1853, 
when  80  lbs.  was  considered  the  limit. 
he  greatly  increased  the  area  of  the  heat- 
mg  surface  and  raised  the  pressure  to 
150  lbs.  He  made  a  noteworthy  advance 
m  railway  travel  by  introducing  an  en- 
gine with  7  ft.  6  in.  driving  wheels,  a 
four  wheeled  bogie  in  front,  and  a  pair 
of  carriyng  wheels  in  rear,  and  having 
a  large  tender.  This  engine  made  100 
mile  runs  as  fast  as  any  engine  of  the 
present  time  and  continued  in  service  for 
seventeen  years.  It  ran  from  London  to 
Edinburgh  regularly  in  8  hours,  a  dis- 
tance of  nearly  500  miles,  but  there  was 
no  demand  for  such  rapid  travel  by  the 
public  nor  competition  among  railways, 
and  the  locomotive  was  really  50  years 
ahead  of  its  time. 


Obituary. 

ALBERT  J.   PITKIN. 

It  is  with  a  sense  of  deep  personal 
loss  that  we  announce  the  sudden  and 
premature  death  of  Albert  J.  Pitkin, 
president  of  the  American  Locomotive 
Company,  which  sad  event  happened  in 
New  York,  November  16,  the  immediate 
cause  of  death  being  nervous  prostra- 
tion. Mr.  Pitkin  had  been  in  delicate 
health  for  some  time,  but  no  immediate 
serious  results  were  expected  by  his 
friends.  VVe  enjoyed  a  pleasant  visit 
with  him  about  a  month  ago,  and  he 
appeared  well,  except  that  his  face 
shciwed   signs  of  suffering. 

In  the  sudden  call  given  to  Albert  J. 
Pitkin  the  world  has  lost  a  noble  speci- 
men of  high  Christian  manhood.  It 
was  the  writer's  fortune,  a  few  years 
ago,  to  spend  several  weeks  in  Mr.  Pit- 
kin's company  during  a  visit  to  Europe. 
VVe  were  together  day  and  night  most 
of  the  time,  and  the  impression  received 
of  Mr.  Pitkin's  character  was  that  he 
was  the  cleanest  man  morally,  mentally 
and  personally  we  had  ever  met.  With 
no  avowed  pretensions,  he  displayed  a 
liigh   proclivity  to  helpful  benevolence. 


with   noble   charity   for  all,  and   malice 
toward  none. 

When  Mr.  Pitkin  was  elected  presi- 
dent of  the  American  Locomotive  Com- 
pany, we  wrote:  "Mr.  Pitkin  was  born 
in  Ohio  fifty  years  ago,  and  passed 
through  the  machinist  apprenticeship  in 
a  machine  shop  in  Akron.  It  was  prob- 
ably his  leaning  toward  locomotives 
that  led  Mr.  Pitkin  to  choose  a  mechan- 
ical career,  for  he  tells  that  when  a  boy 
the  sight  of  trains  passing  his  home  in- 
spired him  with  the  ambition  to  be  an 
engineer,  which,  like  many  other  youth- 
ful fancies,  faded  with  the  growth  of 
years.  Its  influence,  however,  may 
have  guided  to  some  extent  his  career, 
for  on  leaving  his  home  shop  he  went 
to  the  Baldwin  Locomotive  Works, 
where  he  worked  for  several  years, 
mostly  in  the  drawing  office.  Then  he 
became  chief  draughtsman  of  the 
Rhode  Island  Locomotive  Works, 
wliich    he    left    to    become    mechanical 


ALBERT   J.  PITKIN 

engineer  of  the  Schenectady  Locomo- 
tive Works,  rising  there  to  be  general 
manager.  Then,  when  the  American 
Locomotive  Company  was  formed,  he 
was  elected  first  vice-president. 

"Mr.  Pitkin  has  the  capacity  for 
working  deeply  into  the  affections  of 
his  associates.  Dr.  Williams,  of  the 
Baldwin  Locomotive  Works,  used  to 
talk  with  pathetic  regret  of  the  circum- 
stances that  took  Mr.  Pitkin  away  from 
his  firm.  In  manner  Mr.  Pitkin  is  very 
cool  and  apparently  subdued,  but  in 
fact  he  is  an  engine  of  energy.  The 
writer  once  followed  him  for  several 
weeks  through  Europe,  and  no  matter 
what  sleepless  nights  or  laborious  days 
had  been  passed,  Mr.  Pitkin  was  always 
ready  for  a  new  journey  on  a  moment's 
notice.  ' 

There  is  little  to  add.  This  tireless 
energy  was  expended  with  ceaseless 
vigor  on  the  vastly  important  interests 
connected    with   the   company   he   man- 


aged, and  there  is  little  room  for  doubt 
that  the  drain  on  his  vitality  was  too 
severe.  But  his  high  sense  of  duty  pre- 
vented him  from  faltering  till  the  day's 
work  was  done.  So  now  it  is  all 
finished.  He  leaves  a  widow  and  four 
children,  Mrs.  Agnes  Pitkin  Barringcr, 
of  Schenectady;  Misses  Elizabeth  and 
Albertina  Pitkin,  of  New  York  City, 
and  Arthur  F.  Pitkin,  of  Providence. 


M.    H.    MINER. 

It  is  with  sincere  regret  that  we  have 
to  record  the  death  of  Max  H.  Miner, 
of  the  Railway  Age.  He  was  an  associ- 
ate editor  of  that  publication  and  was 
attached  to  the  staff  of  their  New  York 
office.  Mr  Miner  graduated  from  Sib- 
ley College,  Cornell  University,  in  1899. 
and  subsequently  served  as  a  special 
apprentice  in  the  shops  of  the  Illinois 
Central,  at  Chicago.  Later,  he  became 
an  instructor  in  mechanical  engineering 
at  Cornell  and  in  December,  1901,  he 
joined  the  staff  of  the  publication  of 
which  he  was  an  honored  member  up 
to  the  time  of  his  death.  He  was  a  na- 
tive of  Cleremont,  Mass.,  and  was  just 
2g  years  old  when  the  sudden  call  came. 
He  was  affable  to  all  who  met  him, 
and  was  possessed  of  a  strong  sense  of 
Iiumor.  His  loss  will  be  keenly  felt 
among  his  associates  and  his  many 
friends.  

GEORGE  ROBERT  STEVENSON. 

George  Robert  Stephenson,  who 
died  at  his  residence  in  Cheltenham, 
England,  on  October  26,  at  the  age  of 
86  years,  was  the  son  of  Robert 
Stephenson,  the  brother  of  George 
Stephenson,  the  great  locomotive  and 
railway  builder.  The  deceased  engineer 
began  his  industrial  career  at  the  age 
of  12  in  a  colliery.  After  the  success  of 
his  uncle  as  a  constructor  of  locomo- 
tives became  assured,  his  father  also  en- 
gaged in  engine  building,  and  the  young 
collier  was  enabled  to  attend  college, 
and  in  1837  he  joined  the  staff  of  his 
uncle,  then  the  greatest  railway  con- 
structor in  the  world.  The  young  man 
superintended  the  construction  of  the 
greater  part  of  the  South  Eastern  Rail- 
way of  England,  and  portions  of  the 
Midland  system.  He  built  the  first  rail- 
way in  Denmark  and  in  New  Zealand. 
He  was  associated  with  his  cousin  in 
the  construction  of  the  tubular  bridge 
over  the  St.  Lawrence  at  Montreal, 
which  was  begun  in  1854  and  finished 
in  1859.  He  built  a  bridge  over  the  Nile 
at  Damietta.  For  over  forty  years  he 
was  associated  with  the  great  locomo- 
tive works  at  Newcastle  founded  by  his 
uncle.  He  was  twice  President  01  the 
Institution  of  Civil  Engineers,  and  a 
member  of  many  other  scientific  socie- 
ties, and  in  every  way  worthily  sus- 
tained the  reputation  of  the  Stephenson 
family  as  the  foremost  railway  engi- 
neers of  the  nineteenth  centurv. 
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Missouri   Pacific  Shops  at  Sedalia. 

At  the  present  moment  the  Missouri 
Pacific  Railway  should  be  judged  more 
by  what  they  have  determined  upon  do- 
ing in  the  matter  of  commodious,  con- 
venient and  modern  repair  shops  than 
that  which  may  be  seen  by  a  visitor  to 
Sedalia,  Mo.  This  flourishing  town  is 
188  miles  from  St.  Louis  and  95  miles 
from  Kansas  City,  and  is  the  junction 
point  for  the  branch  to  Salina,  and  is 
within  easy  reach  of  the  lines  to 
Kanapolis,  Wichita.  Florado,  Conway 
Springs  and  points  to  the  south,  as  well 
as  the  main  line  east  and  west.  Mr. 
G.  W.  Smith,  superintendent  of  ma- 
chinery, is.  however,  located  at  St. 
Louis.     Its  central  position  on  the  rail- 


ample  light.  The  main  roof  is  made  with 
a  wide  clearstory,  through  which  light 
and  ventilation  may  be  had.  The  whole 
shop,  main  and  extension,  has  a  total 
floor  space  included  within  a  length  of 
752  ft.,  and  a  width  of  153  ft. 

In  this  shop  there  are  34  pits  placed 
at  right  angles  to  its  length,  and  these 
are  reached  by  means  of  a  70  ft.  trans- 
fer table,  which,  having  a  total  runway 
of  about  1.200  ft.,  serves  not  only  the 
erecting  shop,  but  the  coach  and  paint 
shops  as  well.  This  table,  built  by  the 
Whiting  Foundry  &  Equipment  Com- 
pany, is  electrically  operated  and  has  a 
capacity  of  200  tons.  The  erecting  and 
boiler  shops  are  served  by  two  Shaw 
electric    overhead   cranes,    one    of    them 
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of  the  main  building  are  made  of  womi,. 
and  are  in  two  sections,  placed  one 
above  the  other,  exactly  like  the  sashes 
in  a  window.  They  are  raised  and  low- 
ered in  slides  like  a  sash  by  a  hand 
wheel  which  turns  a  sprocket  gear,  and 
this  gives  motion  to  a  belt  chain  which 
turns  similar  sprocket  wheels  on  a  shaft 
above  the  doors.  The  chains  from  the 
upper  sprocket  wheels  are  attached  to 
the  top  of  the  lower  door,  and  when 
operated  pull  it  up.  The  lower  door  is 
supp'.ied  with  two  feet,  as  they  may  be 
called,  made  like  an  angle  iron  out  of 
ii  plate,  i^  ins.  high  and  15  ins.  long. 
These  feet  are  on  the  lower  or  ground 
edge  of  the  door,  and  the  projection  of 
the  plate  angle  is  on  the  side  next  the 
upper  door,  so  that  when  the  lower  door 
has  been  raised  a  distance  equal  to  its 
own  depth,  the  feet  strike  the  lower 
edge  of  the  top  door,  and  both  go  up 
together.  The  doors  are  heavy  enough 
to  come  down  by  gravity,  but  they  are 
coiintcrweighted  and  the  weights  are 
made  to  slide  up  and  down  in  the  space 
between  the  channels  which  form  the 
door  posts.       In   this   way   a   maximum 
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way  line  and  its  desirability  as  a  place 
of  residence  have  given  Sedalia  advan- 
tages which  the  road  and  the  towns- 
people have  not  been  slow  to  realize. 

The  shops  themselves  are  substantial 
structures  of  brick  standing  on  concrete 
foundations,  the  roofs  of  which  are  car- 
ried upon  steel  trusses.  The  section  of 
the  erecting,  machine  and  boiler  shops 
which  are  all  under  one  roof,  is  clearly 
shown  in  our  illustration.  The  main 
shop  is  47  ft.  high,  and  has  what  may 
be  called  an  extension  along  the  whole 
length  on  one  side.  The  extension  Ts 
32  ft.  high  on  its  open  side  and  has  a 
height  of  28  ft.  8  ins.  along  its  outer 
wall.  From  this  it  will  be  seen  that  the 
main  shop  is  lighted  along  one  side  by 
two  rows  of  windows,  one  above  the  oth- 
er, and  on  the  far  side  a  row  of  windows 
above   the   roof   of  the   extension   gives 


having  a  15  ton  capacity  and  the  other 
120  tons.  The  boiler  shop  proper  is  in 
the  main  building  with  its  machines 
placed  conveniently  in  the  extension. 
The  machine  shop  is  located  in  the  ex- 
tension back  of  the  erecting  shop  with 
a  small  annex  in  which  is  the  tool  room. 
The  heavier  tools,  such  as  driving  wheel 
lathes,  frame  planers,  etc.,  are  placed 
beneath  the  main  roof  and  material  is 
brought  to  and  from  them  by  the  over- 
head cranes.  The  machine  shop  proper 
is  served  by  jib  cranes,  overhead  air 
hoists  and  runways,  and  has  an  aisle  up 
the  center  laid  with  rails  for  pushcars  or 
carriers.  The  heating  of  machine,  boiler 
and  erecting  shops  and  paint  shop  is 
with  hot  air;  the  remaining  buildings 
are  heated  by  direct  radiation  from  ex- 
haust steam. 

The  doors  on  the  erecting  shop  side 


door  opening  is  obtained,  and  for  the 
admission  of  a  push  car  or  like  vehicle 
only  the  lower  half  of  the  door  has  to 
be  opened.  This  saves  wear  and  tear 
and  time,  and  the  counterweights,  being 
out  of  the  way  in  the  posts,  are  not 
liable  to  be  struck  or  held  fast  by  any- 
thing falling  upon  or  leaning  against 
the  posts.  The  posts  being  made  each 
of  two  channels  with  latticework  con- 
necting them,  give  those  concerned  a 
chance  to  get  at  and  adjust  the  weights 
as  may  be  necessary.  Altogether,  the 
door  mechanism  is  compact,  handy  and 
efficient. 

The  equipment  of  the  machine  shop 
consists  of  a  large  number  of  new  tools, 
each  of  the  latest  and  most  approved 
pattern,  and  also  the  better  class  of 
tools  from  the  older  shops  at  Sedalia 
and  St.  Louis.    The  tools  are  electrically 
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operated  under  the  group  drive  system. 
The  shop  will  have  a  capacity  of  about 
25  engines  for  heavy  repairs,  and  30  for 
lighter  repairs  each  month,  and  these 
figures  taken  in  conjunction  with  the 
output  of  the  Baring  Cross,  Ark.,  shops 
will  give  the  Missouri  Pacific  the 
equipment  necessary  for  thoroughly 
overhauling  its  power  at  the  rate  of  50 
engines  for  heavy  repairs  and  some- 
thing over  60  for  light  repairs  per  month. 

Just  here  it  may  be  mentioned  thai 
system  of  repair  classification  adopted 
by  Mr.  A.  W.  Sullivan,  the  general  man- 
ager of  the  road,  eliminates  the  shadowy 
and  uncertain  line  of  dcmarkation  which 
always  exists  between  light,  medium  and 
heavy  repairs,  where  these  are  deter- 
mined by  any  attempt  to  arbitrarily  fix 
the  maximum  for  each.  As  one  class 
of  repairs  shades  off  toward  the  one 
above  or  below  it,  the  Missouri  Pacific 
have  for  their  own  purposes  made  use 
of  the  expression  "general  repairs"  for 
all  work  done  in  the  shops,  while  the 
words  "running  repairs"  are  made  tn 
cover  such  work  as  can  be  handled  in 
the  various  roundhouses  without  keep- 
ing an  engine  away  from  her  legitimate 
service  on  the  road.  The  general  repair 
classification  is  capable  of  more  defi- 
nite subdivision  by  reason  of  the  fact 
that  an  engine  whose  repair  work  has 
cost  anything  below  or  up  to  $1,000  is 
said  to  have  had  general  repairs,  class 
No.  I.  Engines  which  have  cost  the 
company  over  $1,000  but  less  than  $2,000 
to  overhaul  are  in  class  2  of  general  re- 
pairs, and  so  on  up  the  scale.  The 
numerals  indicate  the  amount  in  thou- 
sands of  dollars. 

In  thus  getting  down  to  the  dollar 
and  cent  basis,  the  general  man- 
ager has  provided  himself  with  a  sys- 
tem which  lends  itself  readily  to  tabu- 
lation and  can  be  quickly  handled  by 
the  statistician.  The  totals  of  all  costs 
in  classes  I,  2,  3,  4,  5,  etc.,  can  be 
made  up  at  the  end  of  the  year  and  the 
average  of  each  quickly  computed.  The 
average  of  averages  can  be  had  if  de- 
sired, and  with  this  system  in  vogue  the 
hoard  of  directors  at  their  annual  meet- 
ing may  see  at  a  glance  the  proportion- 
ate and  relative  amounts  v\'hich  have 
been  absorbed  by  each  class  during  the 
year.  The  comparison  of  expenditure 
in  the  large  shops  per  class  with  what  is 
done  in  the  roundhouses  will,  no  doubt, 
prove  interesting  and  instructive. 

The  company  intend  to  have  their 
maximum  work  done  in  the  summer 
months,  so  that,  as  the  fall  and  winter 
approach,  when  traffic  is  heavy  and  the 
work  of  operation  more  difficult,  they 
will  be  in  good  shape  to  meet  any  emer- 
gency. In  the  spring  of  the  year  the 
power  will  probably  be  somewhat  below 
par,  but  with  the  months  of  maximum 
repair  yet  to  come. 

To   return   again   tn   the    shops   them- 


selves, the  ground  plan  shows  the  lo- 
cation of  coach  and  paint  shops,  which 
arc  separate  buildings  similar  in  gener- 
al plan  and  construction  to  the  machine 
and  erecting  shops.  Each  has  14  pit.s 
placed  at  right  angles  to  the  length  of 
the  buildings,  which  are  of  equal  size. 
Each  has  a  length  of  312  ft.  and  a  width 
of  100  ft.  Each  is  lighted  with  two  rows 
of  windows,  though  the  upper  ones,  on 
:iccount  of  the  height  of  the  buildings. 
are  about  half  the  size  of  the  lower  ones. 
.\  clearstory  of  suitable  size  provides  for 
.idditional  light  and  also  for  ventilation. 
The  coach  shop,  however,  has  an  annex 
at  the  back  in  which  truck  and  bench 
wi>rk  will   be  performed. 

.\  short  distance  from  the  main  shop, 
antl  at  right  angles  to  it,  the  planing 
mill,  the  blacksmith  shop  and  the  power 
house  have  been  placed.  The  planing 
mill,   located   partly   beyond   the   line    of 


placed  such  machinery  as  is  required, 
such  as  bolt  cutters  and  bolt  headers, 
bulldozer,  heavy  punch  and  shears,  and 
arch  bar  drills. 

About  100  ft.  from  the  smith  shop,  and 
back  of  the  toolroom  annex,  stands  the 
power  house,  a  building  measuring  183 
ft,  long  by  84  ft.  wide.  It  is  divided  into 
three  sections,  and  between  each  is  a 
solid  brick  wall,  pierced  each  by  only 
one  door.  This  arrangement  makes  the 
buildings  as  nearly  fireproof  as  it  is  pos- 
sible to  be.  One  side  of  the  power 
house  is  occupied  by  the  dynamo  room, 
while  the  central  portion,  a  narrow 
space  measuring  20  ft.  wide  and  183  ft. 
long",  is  the  pumproom.  This  section  is 
capped  by  a  ventilating  clear  story.  The 
other  section  contains  a  battery  of  five 
boilers  of  the  Aultmann  and  Taylor  type, 
furnished  with  automatic  stokers.  In 
the    dynamo    room    is    a    large    duplex 
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the  end  wall  of  the  main  shop,  is  reach- 
ed directly  by  a  track  which  is  served  by 
the  transfer  table.  This  shop  is  268  ft. 
long  by  so  ft.  wide,  and,  though  built 
with  double  rows  of  windows,  is  with- 
out a  clearstory.  It  is  equipped  with  con- 
duit pipes  for  carrying  away  chips  and 
sawdust,  so  that  the  accumulation  nf 
rubbish  is  impossible  and  the  air  in  the 
shop  is  always  pure  and  as  free  from 
dust  as  possible. 

At  a  distance  of  about  150  ft.  from  the 
planing  mill  stands  the  smith  shop, 
measuring  244  ft.  long  and  100  ft.  wide. 
This  building  has,  close  beside  it,  a  post 
iron  rack  and  also  a  sheet  steel  and  flue 
rack.  The  smith  shop  is  built  with  upper 
and  lower  window  rows.  The  roof  has 
a  long  ventilator  top,  with  stationary 
louvers.  The  wooden  partitions  which 
divide  the  ventilator  into  sections  are 
covered  with  i  in.  cement  plaster  laid 
on  wire  laths  on  both  sides.  The  shop 
contains  44  fires,  in  addition  to  4  heavy 
forges  for  framework,  etc.  At  the  end 
of  this  building,  near  the  freight  shop,  is 


Rand  air  compressor  with  a  capacity  of 
2,000  cu.  ft.  of  free  air  per  minute.  The 
electrical  equipment  consists  of  three 
Murray  engines,  each  driving  a  200-kw. 
direct-current  generator.  There  is  also 
one  Westinghouse  engine  and  dynamo 
of  loo-kw.  capacity,  used  on  the  lighting 
circuit  of  the  shops.  A  high  water  tank, 
with  a  capacity  of  317,000  gals.,  is 
located  close  to  the  power  house,  and  a; 
concrete-floored  oilhouse,  30x50  ft.,  is- 
placed  near  by,  within  easy  reach  of  the 
main  shop. 

The  office  and  store  building  is  on  a 
line  with  the  machine-shop  end  of  the 
main  building,  and  has  two  stories.  Its- 
floor  measurement  is  50x201  ft.,  and  it 
has  a  track  beside  it,  leading  from  the 
yard  and  continued  nearly  up  to  the 
machine  shop.  On  the  upper  floor  is- 
the  office  of  the  master  mechanic,  Mr_ 
S.  M.  Dolan,  with  his  staff.  On  this 
floor  the  lighter  store  material  is  car- 
ried, while  below  are  heavier  goods. 
Beyond  is  a  commodious  casting  plat- 
form, and  off  to  one  side  is  that  very 
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important  adjunct  to  the  storekeeper's 
'department,  the  scrap  bin  and  platform. 
Back  of  the  group  of  buildings  usually 
called  "the  shops"  is  a  freight-car  repair 
shed  measuring  400x70  ft.  This  build- 
ing contains  three  tracks,  and  is  in  real- 
ity what  its  name  implies.  It  is  roofed 
over,  but  is  open  along  its  entire  length. 
The  first  opening  is  placed  about  2  ft. 
belo-w  the  eaves,  and  the  uprights  divide 
it  into  a  series  of  spaces  6  ft.  8  ins.  by 
about  4  ft.  6  ins.  Below  this  the  sides 
of  the  building  are  closed,  but  the  lower 
portion,  8  ft.  4  ins.  from  the  ground,  is 
open,  the  side  posts,  spaced  20  ft.  apart, 
being  visible.  The  lower  opening  per- 
mits workmen  to  pass  in  and  out  of  the 
shed  at  all  points,  and  material  to  be 
brought  in  as  required,  while  the  upper 
open  spaces  provide  light  and  permit 
material  also  to  be  passed  in  for  the 
upper  portion  of  the  cars  undergoing 
repairs.  Beyond  this  shed,  and,  indeed, 
back  of  the  shops,  the  repair  and  stor- 
age tracks  are  laid  out. 

The  entire  plant  has  been  well  de- 
signed and  the  details  worked  out  with 
the  greatest  care.  The  movement  and 
distribution  of  material  has  been  fully 
ciinsidered,  and  arrangements  have  been 
made  so  that  a  piece  of  raw  material  is 
never  permitted  to  retrace  its  steps,  if 
one  may  so  say,  but  moves  always  for- 
ward from  the  point  of  its  reception 
on  the  ground  until,  as  a  finished  prod- 
uct, it  takes  its  place  on  the  engine  for 
which  it  has  been  prepared.  Mr.  W. 
H.  V.  Rosing,  the  company's  mechani- 
cal engineer,  has  had  the  work  of  select- 
ing, placing  and  installing  the  entire 
equipment  for  a  plant  which  will,  when 
in  full  working  order,  employ  from  1,800 
to  2,000  men,  and  which  will  have  cost 
the  Missouri  Pacific  in  the  neighbor- 
hood of  a  million  dollars. 


Scottish  Graduate. 

A  canny  Scot  who  had  made  some 
money  selling  groceries  in  his  native 
town,  went  to  London  for  a  season.  He 
observed  that  among  his  new  acquaint- 
ances were  many  who  had  extracts  from 
the  alphabet  attached  to  their  names. 
B.A.,  and  LL.D.,  and  other  mysterious 
combinations  puzzled  the  retired  grocer, 
but  he  was  not  to  be  belittled  in  this  way. 
He  ordered  cards  with  the  inscription: 
Thomas  McNab,  L.F.P.  One  of  his 
English  friends  ventured  to  ask  what  the 
letters  referred  to.  "You  see,"  said  the 
ex-dealer  in  oatmeal  and  potatoes,  "that's 
the  proper  caper  hereabout — that's  my 
veesiting  caird — Tammas  McNab.  Lately 
From  Paisley." 


engineer  when  he  comes  to  use  it.  We 
show  this  serviceable  valve  stem  clamp 
in  our  line  illustration  which  is  usually 
put  on  the  right-hand  valve  rod  of  an 
engine,  and  tightened  up  there,  so  as 
to  be  where  it  can  be  seen  and  felt  and 
easily  got  at  when  it  is  wanted. 

The  clamp  is  made  of  brass  about  "i 
in.  thick  and  is  formed  with  a  'V-shaped 
notch  top  and  bottom  so  that  it  will 
grip  the  stem.  These  V-pieces  are  held 
together  by  a  couple  of  J^-in.  bolts 
placed  about  3  ins.  apart.  When  any 
breakdown  occurs  in  which  it  is  nec- 
essary to  hold  the  valve  on  its  center, 
the  clamp  is  loosened  from  its  usual 
position  and  one  of  the  gland  stud 
nuts  is  taken  off  and  the  swab  holder 
removed,  and  this  clamp  is  put  on 
against  the  stufling  box,  the  oblong  hole 
being  slipped  over  the  gland  stud  and 
(he  nut  run  up  and  made  fast,  the  valve 


Ever  Ready  and  Always  Handy. 
There  is  a  little  clamp  which  you  can 
see  on  the  valve  rod  of  nearly  any  en- 
gine on  the  New  York,  New  Haven  & 
Hartford  Railroad  which  is  ever  ready 
for  business  and  always  handy  for  the 


V.^LVE    STEM    CLAMP. 

1.S  placed  in  the  required  position  and 
the  clamp  jaws  tightened.  This  holds 
the  valve  firmly  in  place  and  the  whole 
operation  is  very  quickly  performed. 

When  not  in  use  the  clamp  is  carried 
on  the  valve  rod  near  the  rocker  and  it 
is  always  on  view  and  so  placed  that 
if  lost,  it  becomes,  as  the  newspapers 
say,  conspicuous  by  its  absence.  It  will 
not  stay  in  place  if  even  one  nut  is 
gone,  so  that  if  it  is  in  evidence  at  all, 
you  know  that  it  is  in  working  order. 
When  wanted,  no  dreary  search  in  the 
bottom  of  the  tool  box  is  necessary,  the 
clamp  is  out  in  the  open  and  on  deck 
all  the  time.  It  is  small  but  efficient  and 
is  ever  ready  and  always  handy. 

Another  way  of  clamping  the  valve 
stem  has  been  provided  by  the  N.  Y., 
N.  H.  &  H.  There  is  of  course  a  bolt 
in  the  top  of  the  gland  which  holds  a 
flat   piece  of  brass  perhaps   %  or  3/16 


in.  thick  and  through  a  hole  in  the  pro- 
jecting end  of  this  flat  piece  the  oil  cup 
is  screwed.  The  bolt  is  made  long 
enough  to  all  but  touch  the  valve  stem 
inside  the  gland,  and  when  it  is  neces- 
sary to  hold  the  valve  stationery  the 
flat  piece  holding  the  oil  cup  is  remov- 
ed and  the  bolt  can  be  tightened  down 
on  the  stem  and  hold  it  as  a  set  screw 
holds  rod  key.  These  devices  are  sim- 
1  lo  and  they  cannot  be  lost  without  the 
(.ngineer  knowing  it. 


An  illustrated  pamphlet  embodying  a 
lecture  delivered  before  the  American 
Chemical  Society  by  Mr.  Maximilian 
Toch,  on  "The  Permanent  Protection 
of  Iron  and  Steel,"  has  just  been  pub- 
lished by  the  Toch  Bros.,  Specialists  in 
Paint  Making,  New  York.  The  work 
presents  a  series  of  extensive  e.xperi- 
ments  in  the  preservation  of  iron  and 
steel  structures,  with  illustrations  of  the 
results  of  the  experiments.  The  ques- 
tion discussed  is  a  very  important  one, 
involving  as  it  does  the  stability  of  our 
modern  high  buildings.  The  insidious 
weakening  effect  of  progressive  oxidiza- 
tion is  pointed  out,  and  emphasis  is 
given  to  the  singular  fact  that  where 
two  pieces  of  steel  or  iron  come  in  con- 
tact in  a  building  rapid  oxidization 
takes  place  at  the  point  of  contact.  Mr. 
Toch  points  out  several  methods  by 
which  corrosion  can  be  prevented  and 
oxidization  arrested,  and  we  cordially 
recommend  a  perusal  of  the  pamphlet 
to  all  who  are  interested  in  structural 
iron  or  steel  work. 


Quite  an  interesting  and  instructive 
publication  has  lately  come  to  the  of- 
fice. It  is  on  the  Mallet  Articulated 
Compound  Locomotive  which  was  built 
some  time  ago  for  the  Baltimore  & 
Ohio  Railroad  by  the  American  Loco- 
motive Companj'.  The  little  book  is 
uniform  in  size  and  getup  with  the  oth- 
tr  publications  issued  from  time  to 
time  by  the  builders. 

The  descriptive  specification  of  the 
Mallet  engine  is  given  and  there  is  a 
good  half-tone  and  several  line-cut  il- 
lustrations showing  what  the  engine  is 
like.  The  letterpress  gives  a  very  full 
description  of  the  engine  and  there  is 
an  article  on  the  subject  by  Mr.  J.  E. 
Muhlfeld,  general  superintendent  of 
motive  power  of  the  B.  &  O.,  and 
some  comments  from  writers  in 
the  technical  press.  A  number  of 
pages  are  devoted  to  line  draw- 
ings showing  the  articulated  locomo- 
tive design  as  adapted  to  a  six-coupled 
compound  engine,  a  six-coupled  tank 
compound,  a  six-coupled  compound 
road  engine  and  a  four-coupled  tank 
compound.  Those  interested  should 
write  to  the  American  Locomotive 
Company  for  a  copy. 
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Neither  theory  nor 
practice  has  ever 
yet  produced  the 
lubricant  that  can 
do  the  work  or 
take   the    place    of 

DIXON'S 

TICONDEROGA 

FLAKE 
GRAPHITE 

Just  read,  for  exam- 
ple, what  a  Master 
Mechanic  writes  us : 

Oentlemen  ;  — 

We  have  made  a  thorough  test 
of  your  grease  in  driving  boxes 
and  have  been  able  to  reduce 
our  hot  boxes  to  a  minimum, 
since  using  the  same.  We  have 
a  locomotive  that  is  equipped 
with  hammered  iron  axles,  which 
are  full  of  seams  and  small 
cracks,  and  have  been  unable  to 
run  this  engine  more  than  one 
hundred  miles  without  repack' 
ing  boxes.  Since  using  Dixon's 
Graphite  Grease  we  have  had  her 
In  continual  service  for  two 
weeks  without  any  trouble  from 
hot  boxes.  I  take  great  pleasure 
In  recommending  your  grease  to 
anyone  experiencing  difficulties 
of  this  kind. 

We  have  a  very  inter- 
esting Book  on  the 
whole  theory  and  prac- 
tice of  Graphite  Lubri- 
cation. 

Ask  for  Booklet  No.  69-C 
and  it's  yours,  FREE, 

SAMPLES 
ON  REQUEST 

JOSEPH  DIXON  CRUCIBLE  CO. 
JERSEY  CITY,  N.  J. 


Improvement  in  Valves. 
Crane  &  Co.,  of  Chicago,  the  popular 
inanufaclurcrs  of  wrought  pipe  valves 
and  fittings,  are  constantly  placing  new 
devices  on  the  market.  The  annexed  il- 
lustration represents  a  new  guick-open- 
ing,  self-packing  steam  radiator  valve. 
Tlie  self-packing  device  is  an  excellent 
-me  consisting  of  a  vulcanized  washer, 
located  in  the  top  of  the  stuffing  box 
and  kept  in  place  by  spring  compression, 
I'lccluding  the  possibility  of  leakage. 
I  hcsc  valves  also  open  by  turning  the 
lever  handle  one-half  turn  and  are  so 
constructed    that    they    bear    tightly    on 


CRANE'S     ,SEI.r-r.^CKINC.     R.\DIATOR 
VALVE. 

tlieir  seats  and  remain  locked  in  place 
until  released.  Old  valves  can  be  readily 
fitted  with  these  improvements.  Cherry 
wood  handles  and  nickel  plate  finishing 
give  an  elegant  appearance  to  these 
valves  and  they  ought  to  become  im- 
mediately popular  in  first  class  apart- 
ment houses  and  all  well  furnished  resi- 
dences.   

Boston  Bostoned. 

The  Duke  of  Argyle  some  years  ago 
was  traveling  in  Canada  on  a  hunting 
trip.  He  joined  a  Canadian  Pacific  train 
about  twenty  miles  from  Manitoba,  and, 
having  been  roughing  it  fairly  hard,  the 
duke,  as  he  sank  into  a  seat  beside  a 
fine  young  lady  from  Boston,  looked  as 
begrimed  and  weather  beaten  a  trapper 
as  ever  brought  his  peltries  into  the  set- 
tlements. 

"Don't  you  find  it  too  utterly  pas- 
slonful  sympathy  with  nature's  most  in- 
carnate aspirations  among  the  sky  top- 
ping mountains  and  the  dim  aisles  of  the 
horizon  touching  forests,  my  good 
man?"  said  the  soulful  lady  after  an  in- 
terval. 

"Oh,  yes,  yes,"  replied  the  apparent 
backwoodsman,  "and  I  also  am  frequent- 
ly drawn  into  an  exaltation  of  rapt  bliss- 
fulness  and  beatific  incandescent  infinity 
of  abstract  contiguity  when  my  hor^ 
stumbles." 

"Indeed,"  said  the  Boston  maiden,  "I 
had  no  idea  the  lower  classes  ever  felt 
like  that." 


Steamers  are,  from  a  traveler's  point 
of  view,  fifty  per  cent,  safer  than  sailing 
vessels. 


Patent   Office   Department. 

A.VNUAL   KKPOKT. 

The  Commissioner  of  Patents,  in  is- 
suing the  annual  report  of  the  depart- 
ment, announces  that  the  year  ending 
June  30,  190S,  was  the  banner  year  in  its 
history.  The  report  states  that  there 
were  52,323  applications  for  mechanical 
patents,  while  .30,266  patents  were 
granted.  The  United  States  easily 
maintains  its  rank  as  the  most  inventive 
coimtry  in  the  world.  It  is  interesting 
to  recall  that  the  first  patent  issued  un- 
der the  act  of  1790  was  granted  for  mak- 
ing potash,  and  the  last  patent  issued 
at  the  close  of  the  first  century  was  for 
an  electro  typesetting  machine.  The 
first  patent  issued  in  any  country  of 
which  we  have  an  authentic  record  was 
in  the  time  of  Edward  II  of  England, 
when  a  patent  was  issued  to  "two  friars 
and  two  aldermen  for  an  alleged  dis- 
covery of  the  philosopher's  stone." 
Patent  rights  were  a  fruitful  source  of 
controversy  in  European  countries  for 
many  centuries.  The  United  States 
Government  from  the  beginning  held 
that  "Patents  should  be  regarded  in 
their  true  light  of  rewards  dictated  by 
sound  public  policy  to  meritorious  men 
who  contribute  by  their  creation  to  the 
welfare  of  the  country  and  of  the 
world." 

The  following  brief  notes  refer  to  im- 
provements in  locomotive  and  railway 
mechanism  for  which  patents  were 
granted  last  month : 

VALVE-GEAR. 

G.  and  C.  King  and  H.  Barnhart,  of 
Marion,  Ohio,  have  patented  a  valve- 
gear,  the  claims  embracing  a  link-mo- 
tion, a  guide-block  having  a  recess 
therein,  in  combination  with  a  valve 
stem,  a  journal-pin  mounted  in  the 
guide-block  and  passing  through  the 
eye  of  the  valve  stem,  the  guide-block 
being  provided  with  screw-bolts  con- 
necting it  to  the  guide,  whereby  wear 
may  be  taken  up. 

JOURXAL-BO.X   LID. 

An  improved  device  for  operating  and 
closing  journal-box  lids  has  been  in- 
vented and  patented  by  George  A. 
Woodman,  Chicago.  The  device  con- 
sists of  a  coiled  spring  operating  by  ex- 
pansion to  hold  the  lid  in  open  or  closed 
position,  and  also  operating  by  torsion 
to  assist  in  closing  the  lid. 

REVERSING-VALVE. 

A  device  consisting  of  an  unattached 
steam-valve  seat  within  the  steam 
chest,  having  two  port-bearing  regions, 
a  reversing  valve  beneath  said  valve- 
seat  exposing  simultaneously  half  of 
each  port-bearing  regions  and  arranged 
to  reverse  such  exposure,  has  been  pat- 
ented by  Brinay  Smartt,  Nashville. 
Tenn.  The  mechanism  is  constructed 
to  cover  one-half  of  each  region  while 
the  other  is  uncovered,  and  vice  versa 


566 


RAILWAY    AND    LOCOMOTIVE    ENGINEERI 


NG 


December.   1905. 


LOADING     AND     UNLOADING     APPUANCE     FOR 
STOCK  CARS. 

Mr.  William  J.  Ray,  Chicago,  111.,  has 
patented  an  apparatus  comprising  a  sta- 
tionary platform,  and  a  vertically  mov- 
able gangway  hinged  at  one  end,  and 
adapted  to  engage  the  platform  and 
counterbalance  mechanism  and  svvmg- 
ing  gates  at  opposite  sides  of  gangway, 
and  a  foldmg  apron  at  the  free  end  of 
gangway.  The  apparatus  readily  folds 
into  small  bulk,  and  is  well  suited  for 
loading  and  unloading  live  stock  m  cars. 

STEEL    CAR    WHEEL. 

An  improved  car  wheel  has  been  in- 
vented and  patented  by  Mr.  Frank  W. 
Hudson,  St.  Louis,  Mo.,  combining  a 
soft-steel  body  portion,  and  diagonally 
arranged  hard-steel  inserts  whose  outer 
faces  are  flush  with  the  soft-steel  tread, 
the  inserts  extending  around  the  throat 
of  the  wheel  and  being  capped  and  held 
in  place  by  an  overhanging  portion  of 
the  soft-steel  flange. 


TANK  WATER  STRAINER. 

An  improved  tank  water  strainer  has 
been  mvented  and  patented  by  Mr. 
Joseph  McAfee,  Philadelphia.  It  con- 
sists of  a  cast-iron  chamber  under  the 
tank  with  a  double-faced  valve  of  the 
disk  type,  the  valve  being  moved  by  a 
spiral  screw  and  extension  lever  pro- 
jecting through  the  upper  part  of  the 
tank.  A  substantial  screen  encircles 
the  outer  and  inner  chambers  of  the  ap- 
paratus and  a  discharge  opening  under 
the  chamber  renders  the  cleaning  of  the 
screens  and  valve  easy  of  accomplish- 
ment. The  device  is  simple  and  sub- 
stantial. 

SAFETY   VALVE   FOR    STEAM    BOILERS. 

Mr.  William  F.  Thorn  has  patented  a 
safety  attachment  for  steam  boilers, 
comprising  a  valve  controlling  the 
blow-ofif  and  operable  in  case  the  blow- 
oflE  pipe  or  its  valve  becomes  inoper- 
ative, a  stem  for  actuating  the  valve, 
and  a  guide  for  the  stem  with  valve 
wheel  mounted  and  stuffing  box 
through  which  the  stem  passes. 

iL'BRICATING     JOURNAL-BOX      FOR      RAILWAY 
CAR   AXLES. 

A  device  for  lubricating  axles  has 
been  patented  by  Mr.  A.  J.  Marshbank, 
Harrisburg,  Pa.,  consisting  of  a  roller 
bearing  against  the  lower  side  of  the 
journal,  and  an  arc-shaped  spring  in  the 
bottom  of  the  box,  the  purpose  being  to 
revolve  the  roller  and  thus  lubricate  the 
journal. 

PACKING  BOX. 

Mr.  Howard  D.  Shear,  Grangeville, 
Idaho,  has  patented  an  improved  pack- 
ing box  comprising  a  stuffing  box  em- 
bodying a  longitudinally  adjustable 
gland  and  having  a  base  to  bear  against 
the  casting,  and  adjustable  bolts  carried 
by  the  flange  and  engaging,  the  base  to 


eflfect  later   adjustment   of   the   stuffing 
box. 

LOCOMOTIVE    DRAW -BAR. 

Claude  E.  Mentzer,  Albert  Lea, 
Minn.,  has  patented  a  locomotive  draw- 
bar which  combines  a  draw-bar  and 
coupler-head,  a  locking  member,  and 
fluid-actuated  mechanism  for  raismg 
and  lowering  the  draw-bar  and  also  for 
operating  the  locking  member,  with 
means  located  within  the  engine-cab  for 
controlling  the  supply  of  fluid  to  the 
mechanism. 

DRAIN  VALVE  FOR  CYLINDERS. 

A  patent  has  been  granted  to  John  A. 
Kennedy-McGregor  and  Harry  Wren, 
Birmingham,  England,  for  a  dram 
valve  for  cylinders.  The  claims  em- 
brace a  casing  having  two  inlet  ports 
and  an  outlet  port,  two  sets  of  duplex 
valves  mounted  on  telescoping  valve 
stems  operable  to  control  the  inlet  and 
outlet  ports  and  a  balancing  means  to 
maintain  the  duplex  valves  in  their  po- 
sition. 

PISTON-PACKING. 


A  system  of  piston-packing  has  been 
invented  and  patented  by  Philo  H. 
Weaver,  of  Pittsburgh,  Pa.,  consisting 
of  a  spring-metal  tube  adapted  to  en- 
gage over  the  piston  rod,  the  tube  being 
slit  longitudinally  at  one  point  in  its 
periphery  from  end  to  end  with  later- 
ally engaging  portions  and  one  or  more 
hooks  extending  from  the  periphery  to 
the  inner  end  of  the  tube,  and  a  soft 
packing  surrounding  the  inner  end 
adapted  to  circumferentially  compress 
the  tube  about  the  piston  rod. 

A  new  design  of  steam  whistle  has 
been  patented  by  Mr.  John  T.  Horan, 
Dayton,  Ohio.  The  device  consists  of 
a  metallic  bowl  having  an  apron  therein, 
and  a  bell  having  a  series  of  partitions 
and  a  stud  fitted  into  the  apron,  the 
bell  being  solidly  sustained  against  the 
marginal  portion  of  the  body  of  the 
bowl  by  the  stud.  The  device  has  the 
element  of  solidity  and  strength  in  a 
very  marked  degree. 


The  United  States  Civil  Service  Com- 
mission announces  an  examination  on 
December  6,  190S,  to  secure  eligibles  to 
fill  vacancies  in  the  position  of  me- 
chanical draftsman  on  the  Isthmus  of 
Panama.  Full  information  may  be  had 
by  applying  to  the  Civil  Service  Com- 
mission  at   Washington,   D.   C. 


The  Best  Books 
for  Railroad  Men 


The  New  York  Central  Railroad  Com- 
pany has  placed  orders  with  several  man- 
ufacturing companies  for  25,000  cars 
costing  about  $1,000  ea.-h.  This  is  the 
largest  order  ever  placed  by  an  American 
railroad.  The  equipment  will  be  divided 
between  the  Central  and  the  Lake 
Shore,   and  will  be  in   service  in   1906. 


Price, 

AIR  BRAKE  t^OO 

CATECHISM      ^^— 

Bv  Robert  H.  Blackall.  SOth  Eilltjon.  Con- 
tiiiii's  1500  Queslions  and  their  Answers  on  the 
W.Btinchouse  Air  Brake,  which  are  strictly  up- 
t.xlale.  Includes  two  large  Westmyhonse  Air 
itrako  Educational  Charts  printed  in  co  ors^ 
Gives  the  necessary  information  to  cnanie  a 
railioad  man  to  pass  a  thoroughly  satisfactory 
examination  on  the  subject  of  Air  Brak.  8.  IJe 
author's  many  years'  experience  as  Air  Bra«^ 
Inspector  and  Instructor  enables  liiiu  to  know 
at  once  how  to  treat  the  subject  111  a  Pl«l"' P™"^ 
tiiiil  manner.  Endorsed  and  used  by  Air  BraKe 
Instnictors  and  Examiners  on  nearly  every  rail- 
toad  in  the  United  .States.  The  standard  aud 
only  complete  work  on  the  subject.    Jl^  pages. 


Price, 

$150 


V 


LOCOMOTIVE 
BREAKDOWNS 

AND  THEIR  REMEDIES 

By  Geo.  L.  fowler.  Jvft  Umed.  Tells  liow 
and  what  to  do  in  case  of  an  acciden.  or  break- 
down  on  the  road;  includes  special  cliapters  on 
Compound  Locomotives.  Betterprociirea  copy, 
as  it  contains  800  Queslions  and  their  Answers 
on  Accidents  and  Breakdowns. 

Price. 

LOCOMOTIVE     $^00 
CATECHISM  ^ — 

Bv  Robert  Grimshaw.  231  Edition.  Is  right 
unto  date  and  contains  twelve  large  Folding 
Plates  and  160O  Questions  and  Answers  on  How 
to  Run  a  Locomotive.  The  Standard  Book  on 
tlie  subject,  being  written  in  plain  language  and 
free  from  mathematical  formula:  and  complex 
problems. 

NEW  YORK      J'^"=«- 
AIR  BRAKE    $'"" 
CATECHISM 

Bv  Robert  H.  Blacl>alL  The  only  coniplete 
treatise  on  the  New  York  Air  Brake  and  Air 
Signaling  Apparatus, giving adetaileddeecriptlon 

of  all  the  parts,  their  operation,  troubles,  and 
the  melhnils  of  locating  and  remedying  the  same. 
260  pages. 


1' 


Price, 

$150 


1 


COMBUSTION 
OFCOALandthe 

PREVENTION  o/  SMOKE 

Bv  Wm.  M.  Barr.  Contains  over  800  QnestioM 
and'  their  Answers  on  the   Science   ol    Steam 

*'"'''"-  Price. 

AIR.  BRAKE  tZfi^- 

CHARTS  DSJ 

Showing  the  Westinghouse  Equipment  in  ten 
colors,  including  freight  and  passenger  engine. 
Everv  railroad  man  should  possess  these  charts 
at  this  low  price. 

.  ,  of  any  of  these  books  sent  on 
A  Special  n.ciuest.  Any  of  these  books 
Circular       sent  prepaid  on  receipt  of  price. 

Agents    Wanted 
Good    Comnnission 
Write  for  Particulars 


TheNomanW.HenleyPub.Co. 
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Asbestos 

Fire  Felt 
Train  Pipe 
Covering 


is  the 
most  dur- 
able and  effi- 
cient covering  on  the 
market, 

IF  It  will  keep  the 
cars  at  a  very  com- 
fortable degree  of 
heat  at  all  times.  It 
reduces  to  a  mini- 
mum the  escape  of 
heat  in  traveling 
from  the  engine  to 
the  cars,  and  can 
always  be  de- 
pended upon. 


Get  our  Booklet 
No.  2133=W 


HJ.JOHNS-MMLECO. 


Manufacturers  of  Asbestos  and 
Magnssia.  Products,  Electr  i- 
CAL  Insulating  Materials, 
"NoARK"  Fuse  Devices,  Elec- 
tric    Railway    Suppliks,    etc. 

0  WILLIflNI  STREET,  NEW  Mi 


MILWAUKEE         PITTSBURG  KANSAS  CITY 

CHICAGO  CLEVELAND  MINNEAPOLIS 

BOSTON  SAN  FRANCISCO  LITTLE  ROCK 

PHILADELPHIA  LOS  ANGELES       NEW  ORLEANS 
ST.    LOUIS  SEATTLE  LONDON 


Incorrect  Count. 
Considerable  merriment  lias  been  oc- 
casioned among  railroad  men  in  New 
York  and  vicinity  by  the  exposure  of  a 
spurious  "count,"  who  said  he  was  a 
Russian  nobleman  and  that  he  had  mil- 
lions to  spend  on  locomotives  and  rail- 
road e<|uipment.  His  contracts  never 
went  any  further  than  a  "square  meal," 
ffir  which  he  never  condescended  to  pay. 
The  police  caught  on  to  his  game,  but 
the  magnates  with  whom  he  had  the  hon- 
or of  dining  refused  to  prosecute.  The 
"count's"  father  is  a  humble  attache  of 
the  Street  Cleaning  Department  in  Will- 
iamsburg, and  the  young  man,  who  is  a 
graduate  of  the  high  school  there,  was 
employed  for  some  time  as  a  Jefferson 
guard  at  the  St.  Louis  Exhibition.  It 
appears  that  he  had  met  some  real  counts 
and  began  imitating  them  and  blossomed 
into  a  "count"  himself.  He  became  the 
character  admirably,  and  all  he  needed 
wa-;  to  marry  an   American   heiress. 


ihc  most  complete  of  anything  now  run- 
ning west  of  Chicago.  A  special  obser- 
vation car  is  attached  to  each  train,  in 
which  the  passengers  can  see  the  mar- 
velous scenic  beauties  through  which  the 
railway  passes. 


The  saying,  "Cast  thy  bread  upon  the 
waters  and  thou  shalt  find  it  after  many 
days,"  has  had  a  modern  application. 
A  Pittsburgh  dispatch  of  recent  date 
says:  Fred  Fleck,  an  old  locomotive 
engineer  of  the  Pennsylvania  road,  says 
he  has  received  a  letter  from  Andrew 
Carnegie,  enclosing  a  check  for  $1,000  to 
pay  for  a  luncheon  which  Mr.  Carnegie 
ate  in  Fleck's  engine  cab  years  ago 
when  he  was  riding  with  the  engineer. 
Mr.  Carnegie,  it  appears,  was  raven- 
ously hungry,  and  gladly  dined  on  the 
contents  of  Fleck's  dinner  paid.  He  has 
now  paid  for  that  meal. 


Grate  Bar. 

An  improved  grate  bar,  suitable  for 
use  in  a  locomotive,  as  shown  in  the  ac- 
companying illustration  has  been  invent- 
ed and  patented  by  Mr.  Dwight  S.  Rich- 
ardson.   New   York.     Its   chief   features 


The  Ingersol-Rand  Company  have 
just  issued  a  catalogue  describing 
their  stone  channeling  machines. 
The  illustrations  are  in  the  highest  style 
of  the  art,  and  with  the  letterpress  give 
a  comprehensive  view  of  the  operations 
nf  these  rock  cutting  machines,  some  of 
which  cut  to  a  depth  of  16  ft.,  the  gauge 


^ 
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IMPROVED     ftH.-VKINi;     C,R.\TF.. 


consist  of  solid  transverse  webs  in  a 
bar  having  three  faces  with  three  cor- 
ners in  cross  section  comprising  a  con- 
tinuous longitudinal  cutting  edge  at  each 
corner,  the  three  fuel  bearing  faces  be- 
ing convex  in  shape  with  webs  equally 
spaced  from  one  another  forming  air 
passages.  Apparatus  for  turning  the 
grates  forms  a  substantial  and  readily 
cleared  fire  grate. 


or  width  of  the  cut  depending  on  the 
final  depth  sought,  averaging  from  one 
to  four  inches.  Illustrations  of  their  air 
compressors   are   also    given. 


Automatic  Stoker. 

Experiments  have  been  going  on  for 
some  time  in  the  West  Albany  shops  of 
the  New  York  Central  with  an  automatic 
stoker  which,  it  is  claimed,  will  introduce 
a  method  of  saving  30  per  cent,  in  coal 
consumption.  The  device  is  placed  in 
front  of  the  tender  box,  with  which  it 
connects  by  means  of  a  long  feed  pipe 
leading  to  the  furnace.  A  corkscrew  ar- 
rangement carries  the  small  coal  and  it 
is  wafted  into  the  fire  by  means  of  a 
fan.  The  machine  takes  up  little  space 
and  is   easily  operated. 


The  Electric  Water  Purifying  Com- 
pany have  issued  a  pamphlet  de- 
scribing their  water  filtering  appara- 
tus with  certificates  of  analysis  by  chem- 
ical experts  showing  the  efficiency  of  the 
process  in  eliminating  mineral  and  other 
substances  from  the  water.  As  to  the 
bacteriological  results  it  is  claimed  that 
in  a  cubic  centimeter  of  water  contain- 
ing 340.000  bacteria  only  "5  remained  af- 
ter being  treated  by  the  electric  appara- 
tus, and  these  were  said  to  be  innocuous. 


The  Salt  Lake  Route  has  placed  in 
operation  their  new  equipment  for  their 
limited  train  which  will  make  the  run 
between  Salt  Lake  and  Los  Angeles  in 
twenty-four    hours.      This    equipment    is 


The  Mechanical  World  Pocket  Diary 
and  Year  Book  for  1906.  published  by 
Emmott  &  Co.,  Manchester,  England,  is 
an  admirable  compendium  of  useful  en- 
gineering notes,  rules,  tables  and  data 
comprising  nearly  400  pages  of  closely 
printed  facts  and  figures  of  value  to  all 
interested  in  mechanical  construction. 
The  high  standard  of  excellence  of  this 
annual  is  more  than  maintained,  the  ex- 
tended new  feature  being  a  compre- 
hensive but  compact  treatise  on  electric 
motors  and  appliances. 
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Heavy  Plate  Shear. 
Our  illustration  shows  a  very  sub- 
stantially built  Gate  shearing  machine 
which  has  been  built  by  the  Long  & 
Allstatter  Company,  of  Hamilton,  Ohio, 
for  a  large  manufacturing  concern  in  St. 
Louis.  The  tool  is  capable  of  cutting 
a  steel  plate  50  ins.  wide  and  ^  in.  thick. 
It  is  single  geared,  and  is  quick  acting, 
and  is  arranged  for  electric  motor  drive. 
The  lower  block  is  adjustable  and  the 
machine  is  provided  with  an  automatic 
stop  and  an  automatic  holding  down  de- 
vice. The  builders  have  all  through 
given  special  attention  to  the  details 
of  this  powerful  tool,  the  prominent  idea 


means  appointments  you  have  never 
failed  to  keep,  the  trains  you  have  never 
failed  ,to  catch.  Luck  means  trusting 
in  God  and  your  own  resources." 


The  Watson-Stillman  Company,  New 
York,  manufacturers  of  hydraulic  ma- 
chinery, have  issued  a  profusely  illus- 
trated catalogue  of  54  pages  describing 
in  detail  some  of  their  very  large  line  of 
high  pressure  hydraulic  tools,  among 
which  are  a  variety  of  types  of  accumu- 
lators. These  machines  bear  the  same 
relation  to  a  hydraulic  system  that  the 
balance  wheel  does  to  a  steam  engine, 
it   receives  the  excess  of  pump   delivery 


t'LATE    SHE.A.RING    MACHINE. 


which  they  kept  before  them  was  that 
of  -durability  and  efficiency,  and  all  parts 
have  been  designed  with  that  end  in 
view.  Those  of  our  readers  who  are  in- 
terested in  obtaining  further  particulars 
of  this  Gate  shear  can  do  so  by  writing 
direct  to  the  makers. 


above  the  demand  at  the  moment,  and 
delivers  it  when  the  demand  is  above  the 
normal.  The  machines  are  of  all  sizes, 
adapted  to  every  need,  and  in  the  element 
of  construction  and  in  quality  of  material 
they    could    not    be    surpassed. 


In  connection  with  our  much-dis- 
cussed subject  of  railroad  accidents, 
our  railroad  companies  might  protitablj' 
imitate  a  German  practice.  German 
locomotive  engineers  receive  a  gold 
medal  and  $500  for  every  ten  years  of 
road  service  without  accident.  If  this 
was  the  way  that  our  hero  medal  was 
given  away,  it  would  do  some  good. 


The  first  passenger  railway  was  the 
Liverpool  and  Manchester  Line,  opened 
in  1829.  When  steam  railways  were  first 
proposed  the  people  considered  them 
safe  only  for  moving  freight.  The  first 
declaration  of  consequence  in  favor  of 
railways  being  made  to  carry  passengers 
emanated  from  the  father  of  Maria 
Edgeworth,  the  famous  novelist. 


"Luck,"  says  Max  O'Rell,  "means 
rising  at  six  o'clock  in  the  morning,  liv- 
ing on  a  dollar  a  day  if  you  earn  two, 
minding  your  own  business  and  not 
meddling   with     other    people's.      Luck 


The  New  York,  New  Haven  &  Hart- 
ford Railroad  have  ordered  2,000  box 
cars  from  the  Standard  Steel  Car  Com- 
pany, and  500  from  the  Keith  Manufac- 
turing Company. 


GOLD 

Car 
Heating 


and 


Lighting 
Co. 


Manufacturers  of 

ELECTRIC, 
STEAM  AND 
HOT  WATER 
APPARATUS 

FOR  RAILWAY  CARS 

EDISON 
STORAGE 
BATTERY 

FOR  RAILWAY  CAR 
LIGHTING 


Catalogues  and  Circulars 
cheerfully  furnished 


Main  Office,  Whitehall  Bldg. 

17    BATTERY    PLACE 

NEW    YORK 


Docciulnr.   1905. 
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Homestead 

V  Selves 

straightway,  Three-way  and  Four-way. 

and 

Homestead 

Locking  Cocks 

Ar«  Famous  the  World  Over 

They  cost  iiKire.  but  ;irf  worth  very  much  mort- 
thnii  iithtT  iiMkL-s      Vmm  l.y  iheiii  and  «ce. 


Iron  Body,  Brass  Phig,  1^  in.,  $4.00  net 

Homestead  Valve  Mfg.  Co. 


homestead',  pa.     PITTSBURG,  PA. 


Hose  Coupler. 

The  liose  coupler  here  illustrated  was 
designed  to  meet  the  demand  for  a  uni- 
versal coupler,  whereby  a  plant  once 
standardized  could  economically  there- 
after be  so  maintained  without  the  ex- 
tra expense  necessitated  for  special 
couplers  made  to  suit  the  various  sizes 
of  hose  used  with  pneumatic  tools. 

By  reference  to  our  illustration  it  will 
be  observed  that  this  coupler  has  no 
male  or  female  part  at  coupling  end 
proper,  but  instead  each  half  has  em- 
bodied therein  both  male  and  female  fea- 
tures, thus  providing  that  each  half  is 
exactly  alike  and  will  couple  together 
regardless  of  the  size  and  style  of  the 
shank.  It  will  readily  be  seen  that  thus 
quarter  inch  hose  can  be  made  to  couple 
with  three-quarter  inch  hose,  one-inch 
pipe,  or  anything  having  one  of  these 
couplers  attached  to  it. 

The  shanks  are  made  for  pipe  male 
thread,  pipe  female  thread,  and  hose,  in 


American  Locomotive 
Sander  Company 

13th  &  Willow  Sts.,  Philadelphia,  Pa. 

Proprietors  and  Manufacrurere 

SANDERS 


Leactt,  Sherbi  rne.  Dean. 
Houston.    "She"  ami  Curti 


THE  ROBERT  W.  HUNT  &  CO. 

Bureau  of    Inspection,  Tests   and  Consultation. 
1137  THE  ROOKERY,  CHICAGO. 

«6  Broadway,  New  York.  P»rk  Buihilng,  Pitteburgh. 

31  Norfolk  House-  London,  End. 
laspection  of  Steel  Rails,  Splice  Bars,  Railroad  Cars, 
Wheels,  Axles,  etc.  Chemical  Laboeatoky— Analysis 
of  Ores,  Iron,  Steel.  Oils,  Water,  ete.  Physical  Labo- 
ratory—Test  of  Metals,  Droi>  and  Pulling  Test  of  Coup- 
lers, Draw  Bars,  etc. 
Elllclenr  J  Tests  of  Boilers.  Knglnes  and  Locomotires. 


car  rcplaccrs,  switch  stands,  frogs, 
crossings  and  switches  made  by  the 
Buda  Foundry  and  Manufacturing  Com- 
pany, of  Chicago,  have  occupied  his  at- 
tention. Having  been  held  by  a  stop 
signal,  he  naturally  thinks  of  "orders" 
before  proceeding,  and  as  he  closes  the 
folder  the  semaphore  not  inappropri- 
ately assumes  the  "all  right"  position, 
and  everything  is  "clear"  in  his  mind. 
If  you  would  like  to  be  thus  "signaled," 
write  to  the  company,  in  the  Railway 
Exchange  building,  and  ask  for  a  folder. 


HOSE     COUPLER     FOR     PNEt'M.^TIC     PIPE     LINES. 


Standard  commercial  sizes  of  from  one- 
quarter  inch  up  to  one  inch,  which  en- 
ables all  couplings  to  be  made  without 
reducers   or  special   shanks. 

These  couplers  are  got  out  by 
the  Chicago  Pneumatic  Tool  Company, 
whose  manufacturing  facilities  are  equal 
to  500  sets  per  day.  Special  Circular 
No.  S3  will  be  sent  to  those  who  apply  to 
the  company  for  a  copy. 


A  good,  serviceable  catalogue,  well 
printed  and  well  illustrated,  has  been 
got  out  by  the  Gold  Car  Heating  and 
Lighting  Company,  of  New  York.  It 
is  the  same  size  as  Railway  and  Loco- 
motive Engineering,  and  it  contains  123 
pages.  The  catalogue  contains  engrav- 
ings and  descriptions  of  all  the  com- 
pany's devices  for  heating  cars  and  for 
lifrhting  them.  The  diagrams  have  all 
details      numbered      and 

named  so  as  to  be  of  use 

when  ordering  parts. 
The  letterpress  gives  ex- 
planations of  how  any  de- 
vice works.  The  book  is 
thus  not  only  a  catalogue 
in  the  ordinary  sense  of 
the  word,  but  may  be 
used  as  a  reference  work 
as  well.  It  is  up  to  date 
in  every  way,  and,  in  fact, 
everything  which  is  man- 
ufactured by  the  Gold 
Company  is  fully  set  forth 
in  its  pages.  A  number 
of  facsimile  letters  from 
railway  officials  have  been 
printed  in  the  latter  pages 
of  the  catalogue.  Those 
entitled  to  receive  a  copy, 
and  who  have  not  already 
got  one.  should  write 
direct  to  the  Gold  Company. 


If  you  want  to  see  a  novel  kind  of 
folder  which  is  really  a  folder,  there  is 
one  issued  in  the  Windy  City  which  has 
this  feature,  that  when  it  is  opened  a 
miniature  semaphore  signal  made  of 
cardboard  goes  to  the  "stop"  position, 
and  this,  no  doubt,  indicates  that  the 
reader  is  expected  to  stop  and  think  be- 
fore going  on.  By  reading,  he  natur- 
ally comes  upon  several  "lines,"  not  of 
rails,  but  of  thought,  and  finds  that 
hand  and  push  cars,  track  drills,  jacks. 


The  Journal  of  the  Worcester  Poly- 
technic Institute  for  Xovember  contains 
an  excellent  illustrated  article  on  "Shop 
Training  for  Mechanical  Engineering." 
That  there  is  much  need  for  such  train- 
ing is  evident  to  all  who  have  come  in 
contact  with  some  of  the  graduates  of 
some  of  these  institutes.  The  shops  in 
some  of  these  technical  colleges  are 
wofully  lacking  in  really  effective  in- 
struction because  of  the  lack  of  tools 
and  machines.  The  Worcester  Institute 
has  established  a  complete  system  that 
apparently  leaves  nothing  to  be  desired, 
and  it  would  be  well  if  all  of  our  techni- 
cal engineering  colleges  were  modeled 
after  this  admirable  institution. 


In  Norway  the  average  duration  of 
life  is  greater  than  in  any  other  country 
in  the  world. 
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Crane  Elephant. 
■\\lien  we  speak  of  the  Crane  ele- 
phant, we  do  not  refer  to  a  sort  of  bird- 
like animal,  we  mean  simply  the  neat  lit- 
tle metal  souvenir  in  the  form  of  an  ele- 
phant got  out  by  the  Crane  Valve 
Company,  of  Chicago.  On  its  back  is 
cast  the  name  of  its  maker  and  the  tig- 
xires  representing  the  present  year  and 
the  year  in  which  the  company  was 
founded,  viz.,  1855.  Therefore,  the  ele- 
phant carries  its  weight  of  years  light- 
ly. The  end  of  its  trunk  is  hooked  up 
so  that  it  will  hold  a  pen  off  the  desk 
without  letting  the  ink  get  on  to  sur- 
rounding objects  and  in  this  the  little 
pachyderm  shows  character,  intelli- 
gence and  strength,  which  are  the  vir- 
tues which  the  makers  had  in  mind 
when  they  chose  the  emblem. 


President  Gompers,  of  the  American 
Federation  of  Labor,  says  that  the 
courts  of  New  York  State  have  been 
usurping  the  powers  of  the  Legislature. 
The  matter  of  course  was  that  the  up- 
per courts  have  got  into  declaring  laws 
unconstitutional  because  they  favored 
the  interests  of  labor,  which  justifies  the 
labor  people  in  concluding  that  the  de- 
cisions are  made  with  malice  afore- 
thought. 


The  Baltimore  &  Ohio  Railroad  Com- 
pany is  making  good  use  of  the  excel- 
lent harbor  at  Fairport,  Ohio,  and  as  a 
result  of  the  careful  attention  given 
dredging,  a  very  satisfactory  depth  of 
water  is  maintained.  The  steamer  "J.  C. 
Wallace,"  with  10,310  gross  tons  of  ore. 
recently  came  into  the  harbor,  winded 
and  went  out  without  the  use  of  a  tug. 


The  increase  of  traffic  on  the  Santa 
Fe  system  has  necessitated  the  pur- 
chase of  45  new  locomotives.  Former- 
ly it  was  the  custom  to  place  the  new 
engines  on  the  eastern  divisions  and 
push  westward  the  older  engines.  This 
order  has  changed,  and  the  bulk  of  the 
new  engines  will  begin  their  industrial 
careers  in  California. 


The  Pullman  Car  Company  have  is- 
sued their  annual  report,  showing  that 
the  net  profits  for  the  year  are  the  larg- 
est in  the  history  of  the  company.  The 
company  now  pays  8  per  cent,  dividend 
on  stock.  Hon.  Robert  T.  Lincoln,  who 
was  chosen  to  succeed  the  late  Mr. 
George  M.  Pullman,  as  president  of  the 
company,  has  shown  marked  ability  in 
management.  The  total  receipts  for  the 
year  approached  $26,000,000. 


The  Scandinavian  Belting  Co.,  of 
Boston,  have  issued  a  circular  which 
gives  very  high  testimonials  from  firms 


using  their  "Scandinavia"  belting,  for 
liQth  conveying-  and  transmission. 
.Among  them  are  the  Coplay  Cement  Co., 
Alpha  Portland  Cement  Co.,  and  the 
Lawrence  Cement  Co.  The  N.  Y.  In- 
terurban  Ry.  is  using  one  of  their  30 
in.  conveying  belts.  The  "Scandinavia" 
has  a  world-wide  reputation  for  its 
strength  and  durability,  being  solid  wo- 
ven and  not  in  plies.  We  are  informed 
that  over  twenty  million  feet  of  this 
belting  is  running  in  different  parts  of 
the  world.  The  inventor  was  the  late 
William  Fenton,  of  Stanley,  Scotland, 
father  of  Mrs.  A.  Fenton  Walker,  with 
the  Baker  Car  Heating  Co..  who  is  well 
known  among  railway  men. 


Duquesne  Rail  Joint. 

.■\  new  form  of  rail  splice  or  fishplate 
has  lately  been  put  on  the  market.  It 
has  been  called  by  its  manufacturers  the 
"Duquesne"  rail  joint,  no  doubt  after 
the  famous  fort  of  that  name,  formerly 
situated  at  Pittsburgh.  The  splicer  has 
been  designed  for  use  with  what  is  known 
as  the  suspension  joint,  or  rail  joint 
which  does  not  rest  upon  a  tie.  The 
splice  is  bolted  to  the  rail  web  in  the 
usual  way  and  supports  the  head  or  ball 
of   the    rail    much    the    same     as    other 


DUyUESNE     R.\IL    JOINT. 

splices  do,  but  the  space  immediately 
below  the  joint  and  between  the  ties  is 
occupied  by  an  extension  of  the  splice 
flange  which  is  bent  downward  and  in- 
ward below  the  rail  as  shown  in  our  il- 
lustration. The  lower  edge  of  the  splice 
flange  is  made  with  a  small  bulb,  which 
increases  it  thickness  and  gives  greater 
stiflfness.  The  whole  extension  form  a 
very  rigid  splice  piece,  as  not  only  its 
form,  but  the  thickness  of  metal  used 
on  the  sides  greatly  increases  its  verti- 
cal strength  above  that  of  many  exist- 
ing forms. 


The  modern  system  of  education  is 
trying  to  make  boys  and  girls  study  on 
the  principle  that  they  must  know  ev- 
erything. These  youths  would  be  better 
prepared  to  enter  the  battle  of  life,  if 
they  did  not  know  half  so  much  but 
knew  it  well. 


Not  long  ago  the  Erie  Railroad  of- 
ficials unveiled  a  monument  at  Bing- 
hamton,  N.  Y.,  which  was  erected  to 
commemorate  the  turning  of  the  first 
sod  in  the  construction  of  what  is 
now  the  Erie  system.  This  event  took 
place  at  that  point  in  1835. 


Locomotive 
Blow-Off  Plug  Valves 


All  Brass,  extra  heavy,  with  Cased  Plug. 
For  250  lbs.  pressure. 

Made    with    Draining    Plug    to    prevent 
freezing. 

Locomotive 


Fig.   23,   witli   Wluil. 


Gauge 
Cocks 


0        For  HIeh  Preuur* 

Bordo  Self-Grind- 
ing Gauge  Cocks, 
made  with  renew- 
able Hard  Bronze 
Disc.  Opened  and 
closed  with  a  quar- 
ter turn.  Guaran- 
teed Steam  tight 
under  the  most  ex- 
acting conditions. 
Shanks  Threaded 
to  specific ationi 
for  Locomotives. 


Swing-Joints  and 
Pipe  Attachment 


Fie-  33- 

May  be  applied  between  Locomotive  and 

Tender. 

These    Swing-Joints     are     suitable    for 
Steam,  Gas,  Air,  Water  or  Oil 

Complete  Booklet  on  Application 

L.  J.  BORDO  CO. 

PHILADELPHIA,   PA. 
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Tate  Flexible 
Staybolt 


Holds  firebox  sheets  securely 
together,  and  accommodates 
itself  to  the  unequal  expan- 
sion of  the  plates. 

FLANNERY  BOLT 
COMPANY 

PITTSBURG,  PA.,  I.  S.  A. 

Suite  308,  Trick  BIdg. 
S.  E.  D.  STAFTORD,  General  Manager 

Write  lis  for  Reference  Book 


How  Promotion  Comes. 

In  "IvOcomotivc  Engine  Running  and 
Management,"  Mr.  Angus  Sinclair's 
earliest  book,  there  is,  among  other  in- 
cidents equally  pointed  and  interesting, 
the  story  of  a  hot  driving  box  and  a 
midnight  stoppage  on  a  remote  rail- 
road, and  there  is  just  story  enough 
given  so  that  little  imagination  is  re- 
quired in  conjuring  up  the  musical  ac- 
companiment of  the  weird,  wintry 
wind  howling  around  the  excited  en- 
gineer, the  desperate  fireman,  and  the 
panic-stricken  passengers,  and  the  gen- 
eral gloom  that  gathers  like  a  mantle 
nf  misery  when  the  climatic  conditions 
seem  to  conspire,  with  the  mechanical 
dilTiculties  to  magnify  the  miserable 
niiilnight  muddle.  There  was  a  cellar 
under  that  box  and  how  to  take  it  out 
was  beyond  the  knowledge  of  the  be- 
wildered engineer.  The  fireman  knew 
less,  if  that  were  possible,  and  the 
numbed  fingers  of  the  desperate  men 
clutched  feebly  at  the  frozen  tools  in 
an  ineffectual  attempt  to  slacken  down 
and  repack  the  burned  box. 

A  sharp-eyed,  clear-headed  conduc- 
tor came  along  to  see  what  was  the 
matter.  He  had  been  keeping  abreast 
of  the  times  by  reading  all  there  was 
to  be  read  about  railroading.  He  was 
neither  a  machinist  nor  an  engineer,  he 
was  simply  an  observing,  reading, 
thoughtful  railroad  conductor.  He  knew 
liow  the  cellar  was  put  in,  and  he  knew 
how  it  should  be  taken  out.  It  could 
not  be  driven  down  with  a  sledge.  It 
drew  out  like  a  drawer  in  a  bureau,  and 
he  quietly  told  them  what  to  do  and 
the  thing  was  done,  and  in  a  few  min- 
utes the  train  was  moving  again,  and 
peace  settled  down  upon  the  weary 
wayfarers  like  a  benediction. 

Of  course,  the  story  was  too  good  to 
be  kept  quiet.  Somebody  told  the 
roundhouse  foreman,  and  it  soon 
reached  the  office,  and  it  became  magni- 
fied, and  the  engineer  was  reprimanded, 
and  the  fireman  was  frightened,  and 
everybody  took  a  hint  and  became  more 
studious,  and  the  conductor  was  pro- 
moted, and  he  kept  on  climbing  the 
ladder  of  success  that  led  him  in  a  few 
years  to  a  high  position. 

This  is  an  example  of  the  way  to  suc- 
cess which  is  open  to  everybody.  It 
shows  that  to  be  successful  in  railroad 
work,  literature  is  indispensable.  It 
shows  that  Railro.\d  .\nd  Locomotive 
Engineering  should  not  only  be  in  the 
hands  of  every  man  engaged  in  the  me- 
chanical departments  of  railroad  work, 
but  every  man  on  railways  should  con 
its  pages.  The  price.  $2.00  a  year,  places 
it  within  the  reach  of  every  railroad 
employee. 

"  Twentieth  Century  Locomotives," 
.\ngus  Sinclair  Co.,  deals  comprehen- 
sively with  the  design,  construction,  re- 


pairing and  operating  of  locomotives 
and  railway  machinery.  First  princi- 
ples are  explained.  Steam  and  motive 
power  is  dealt  with;  workshop  opera- 
tions described,  valve  motion,  care  and 
management  of  locomotive  boilers,  op- 
erating locomotives,  road  repairs  to  en- 
gines, blows,  pounds  in  simple  and 
compound  engines;  how  to  calculate 
power,  train  resistance,  resistances  on 
grades,  etc.  Shop  tools  explained. 
Shop  receipts,  definitions  of  technical 
terms,  tables,  etc.  Descriptions  and  di- 
mensions of  the  various  types  of  stan- 
dard locomotives.  The  book  is  well 
and  clearly  illustrated  and  is  thoroughly 
up  to  date  in  all  particulars,  fully  in- 
dexed.    Price,  $3.00. 

"Locomotive  Engine  Running  and 
■Management."  by  Angus  Sinclair,  is  an 
old  and  universal  favorite.  A  well- 
known  general  manager  remarked 
in  a  meeting  of  railroad  men  lately,  "I 
attribute  much  of  my  success  in  lile  to 
the  inspiration  of  that  book.  It  was 
my  pocket  companion  for  years."  Price, 
$2.00. 

"Practical  Shop  Talks."  Colvin.  This 
is  a  very  helpful  book,  combining  in- 
struction with  amusement.  It  is  a  par- 
ticularly useful  book  to  the  young  me- 
chanic. It  has  a  stimulating  effect  in 
inducing  him  to  study  his  business.  We 
sell  it  for  50  cents. 

"Examination  Questions  for  Promo- 
tion." Thompson.  This  book  is  used 
by  many  master  mechanics  and  travel- 
ing engineers  in  the  examination  of 
firemen  for  promotion  and  of  engineers 
likely  to  be  hired.  It  contains  in  small 
compass  a  large  amount  of  information 
about  the  locomotive.  Convenient 
pocket  size.  We  cordially  recommend 
this  book.     It  sells  for  75  cents. 

The  1904  Air  Brake  Catechism.  Con- 
ger. Convenient  size,  202  pages,  well 
illustrated.  Up-to-date  information  con- 
cerning the  whole  air  brake  problem,  in 
question  and  answer  form.  Instructs  on 
tl^e  operation  of  the  Westinghouse  and 
the  New  York  Air  Brakes,  and  has  a 
list  of  examination  questions  for  engine- 
men  and  trainmen.  Bound  only  in 
cloth.     Price,  $1.00. 

"Compound  Locomotives."  Colvin. 
This  books  instructs  a  man  so  that  he  ' 
will  understand  the  construction  and 
operation  of  a  compound  locomtive  as 
well  as  he  now  understands  a  simple 
engine.  Tells  all  about  running,  break- 
downs and  repairs.  Convenient  pocket 
size,  bound  in  leather,  $1  00. 

"Catechism  of  the  Steam  Plant." 
Hemenwaj-.  Contains  information  that 
will  enable  a  man  to  take  out  a  license 
to  run  a  stationary  engine.  Tells  about 
boilers,  heating  surface,  horse  power, 
condensers,  feed  water  heaters,  air 
pumps,  engines,  strength  of  boilers, 
testing  boiler  performances,  etc.,  etc. 
This   is   only  a   partial    list  of   its   con- 
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tents.  It  is  in  the  question  and  answer 
style.  128  pages.  Pocket  size,  50  cents. 
"Care  and  Management  of  Locomo- 
tive Boilers."  Raps.  This  is  a  book  that 
ought  to  be  in  the  hands  of  every  per- 
son who  is  in  any  way  interested  in 
keeping  boilers  in  safe  working  order. 


young  men   to  move   from  tlio  shop  to 
the  drawing  office.     50  cents. 

■•Locomotive  Running  Repairs."  By 
L.  C.  Hitchcock.  This  book  contain.^ 
directions  given  to  machinists  by  the 
foreman  of  a  railroad  repair  shop.  It 
tells  how  to  set  valves,  set  up  shoes  and 


Written  by  a  foreman  boilermaker.  Also  wedges,  f^t  guides,  care  for  piston  pack- 
ing, and  in  fact  perform  all  kinds  of 
work  that  need  a  thoughtful  head  and 


contains  several  chapters  on  oil  burning 
locomotives.    Price,  50  cents. 

"Locomotive  Link  Motion."  Halscy. 
Any  person  who  gives  a  little  study  to 
this  book  ceases  to  find  link  motion  a 
puzzle.  Explains  about  valves  and  valve 
motion  in  plain  language,  easily  under- 
stood.   Price,  $1.00. 

"Machine  Shop  Arithmetic."  Colvin 
and  Cheney.  This  is  a  book  that  no 
person  engaged  in  mechanical  occupa- 
tions can  afford  to  do  without.  Enables 
any  workman  to  figure  out  all  the  shop 
and  machine  problems  which  are  so 
puzzling  for  want  of  a  little  knowledge. 
We  sell  it  for  50  cents. 

"Firing Locomotives."  Sinclair.  Treats 
in  an  easy  way  the  pi'inciples  of  com- 
bustion. While  treating  on  the  chem- 
istry of  heat  and  combustion,  it  is  eas- 
ily midcrstood  by  every  intelligent  fire- 
man.    The  price  is  50  cents. 

"Skeevers'  Object  Lessons."  Hill.  A 
collection  of  the  famous  object  lesson 
stories  which  appeared  in  this  paper 
several  years  ago.  They  are  interest- 
ing, laughable,  and,  best  of  all,  they  are 
of  practical  value  to-day.     $1.00. 

"Stories  of  the  Railroad."  Hill.  Best 
railroad  stories  ever  written.  Those  whc^ 
have  not  read  these  stories  have 
missed  a  great  literary  treat.    $1.50. 

"Standard  Train  Rules."  This  is  the 
code  of  train  rules  prepared  by  the 
American  Railway  Association  for  the 
operating  of  all  trains  on  single  or 
double  track.  Used  by  nearly  all  rail- 
roads. Study  of  this  book  would  pre- 
vent many  collisions.  Price,  50  cents. 
"Mechanical  Engineers'  Pocket  Book." 
Kent.  This  book  contains  i.ioo  pages 
6x314  inches  of  closely  printed  minion 
type,  containing  mechanical  engineering 
matter.  It  ought  to  be  in  the  bookcase 
of  every  engineer  who  takes  an  interest 
in  engineering  questions.  We  use  it 
constantly  as  a  reference  for  questions 
sent  to  us  to  be  answered.  Full  of  ta- 
bles and  illustrations.  Morocco  leather, 
$500. 

"Locomotive,  Simple,  Compound  and 
Electric."  Reagan.  An  excellent  book 
for  people  interested  in  any  kind  of  lo- 
comotive. It  will  be  found  particularly 
useful  to  men  handling  or  repairing 
compound  locomotives.  It  is  the  real 
locomotive  up  to  date.    $2.50. 

"Simple  Lessons  in  Drawing  for  the 
Shop."  By  O.  H.  Reynolds.  This  book 
was  prepared  for  people  trying  to  ac- 
quire the  art  of  mechanical  drawing 
without  a  teacher.  The  book  takes  the 
place  of  a  teacher,  and  has  helped  many 


skilful  hands.    5°  cents. 

Railway    and    LocnMOTivE    Engixeer- 
ING.     Bound  volumes.     $3.00. 


Baker  Sander  and  Heater. 
Geo.  A.  Baker,  of  Norwich,  N.  Y.,  has 
placed  on  the  market  an  automatic,  ad- 
justable, self-cleaning  sander  which  has 
many  good  points.  It  combines  the 
qualities  of  a  force  as  well  as  a  suction 
sander,  the  air  pressure  being  admitted 
above  as  well  as  below  the  opening 
valve.     There   is   also   a   heater   attached 


BAKER  SANDER  AND  HEATER. 

to  the  sand  pipe  near  the  rail  for  the 
purpose  of  keeping  the  pipe  hot,  and 
insuring  an  open  pipe  for  sand  all  the 
time.  The  device  is  automatic  in  its  ac- 
tion and  self-cleaning  and  seems  well 
adapted  for  all  the  requirements  of  a 
reliable   sander. 


"He  is  not  wise,  if  wisdom  is  to  say 
a  thing  a  hundred  times  when  once  will 
do.  There  is  no  regret  so  keen,  in  man 
or  country,  as  that  which  follows  an  op- 
portunity unembraced.  Hs  is  not  con- 
servative, if  conservatism  means  waiting 
until  it  is  too  late." 


We  have  a  copy  of  that  famous  engi- 
neering book,  "Clark's  Railway  Ma 
chinery,"  for  sale.  It  ought  to  be  ir 
every   first   class   library.     The    price    ii 


Quartz  is  the  most  widely  distributed 
of  all  minerals.  Pure  quartz  is  an  oxide 
of  silicon. 


Cheap 
Books  for 
Railroad 
Men 

To  meet  the  coming 
demand  for 

Christmas  Presents 

we  h^ve  determined  to 
cut  the  prices  of  our 
most  popular  books 
and  oflfer  a 

Whole  Library 
for  Five  Dollars 

The  List  comprises 

Jim  Skeever's  Object  Lessons 
Stories  of  the  Railroad 
Shop  Talks 

Catechism  of  the  Steam  Plant 
Compound  Locomotives 
Locomolive  Link  Motion 
Firing:  Locomotives 
Care  of  Boilers 
Machine  Shop  Arithmetic 

ALL    GOOD    BOOKS 

FIVE  DOLLARS 
Buys  Them  All 

Our  Book  Department  makes  a 
specialty  of  Engineering  and 
Technical  Books,  but  they  fur- 
nish any  book,  paper,  magazine 
or  other  publication  ordered. 
A  year's  subscription  to  Loco- 
motive Engineering  makes  an 
excellent  Christmas  present. 
Costs  only  $2  00. 
Our  Catalogue  of  books  sent 
free  on  being  asked  for. 

SEND    TO 

Locomotive  Engineering 

136  LIBERTY  ST.,    NEW  YORK 


December,   1905. 
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STANDARD  MECHANICAL  BOOKS 

FOR  ROAD  AND  SHOP  MEN 

BY  CHAS.  McSHANE 

The 
Locomotive  Up  to  Date 

Price.  $2.50 


New  York  and 
Westinghouse  Air  Bralces 


Price.  $1.50 


One  Thousand  Pointers  for 
Machinists  and  Engineers 


Price.  $1.50 


All  books  bound  lr\  fine  cIotK 


AGENTS  WANTED  ev^ryrt-here;  write  for 
terms  and  descriptive  circulars.  Will  be  sent 
prepaid  to  any  address  upon  receipt  of  price. 

GRIFFIN  &  WINTERS 

171    Lbl    So^Ue    Street,    CHICAGO 


Wni.R.Phelps&Co. 

MANUFACTURING   JEWELERS. 


High 

Class 

Watches, 

Diamonds, 

and 

other 

Precious 

Stones. 


We  make  a  specialty  of 
Masonic  and  all  otlier  Emblems. 

Diamonds  purchased  of  us  at  present 
prices  are  a  good  investment.     We 
have  a  fine  line  of  the  best  Railroad 
Watches  at  rock  bottom  prices. 
Jewelry  of  every  description. 

WM.  R.  PHELPS  &  CO. 

3a  MAIDEN  LANE,  NEW  YORK,  N.  Y. 


Mr.  William  Dean. 

Mr,  William  Dean,  for  many  years  lo- 
comotive superintendent  of  the  Great 
Western  Railway  of  England,  died  re- 
cently at  Folkstonc,  Kent.  He  was  forty- 
seven  years  in  the  employ  of  the  com- 
pany, and  introduced  many  marked  im- 
provements in  the  English  system.  He 
was  universally  respected  and  esteemed 
as    an    engineer. 


Front  Enders. 
A  story  comes  from  Chicago  through 
the  medium  of  the  daily  press  of  a  lit- 
tle girl  who  had  ^n  unexpected  ride  on 
the  front  of  a  locomotive,  not  long  ago. 
The  story  goes  that  this  little  nine- 
year-old  maiden  was  returning  home 
accompanied  by  a  small  collie  dog  with 
the  commanding  name  of  Governor, 
She  had  crossed  the  tracks  of  one  of 
iiur  western  roads,  but  the  governor  re- 
mained behind  to  investigate.  An  en- 
pine  pulling  a  freight  train  came  along, 
but  the  animal  failed  to  vacate  the  right 
of  way  and  turned  a  deaf  ear  to  the 
warning  voice  of  the  little  miss.  See- 
ing that  dog  and  engine  were  about  to 
try  conclusions,  the  child  rushed  in 
front  of  the  engine  and  seized  the  col- 
lar of  her  pet.  Before  she  had  time  to 
get  clear  the  engine  w'as  upon  her  and 
she  caught  hold  of  and  somehow 
clambered  up  on  the  pilot.  She  and 
Governor  were  carried  three  miles  up 
the  track  before  anyone  found  out  what 
had  happened.  The  occurrence  took 
place  on  the  left  side  and  the  engineer 
did  not  see  how  the  pair  of  front-end 
passengers  got  aboard.  Everything 
turned  out  all  right,  according  to  the 
press  dispatch,  but  nothing  is  said 
about  a  crossing  watchman. 


The  Chicago  &  Northwestern  has 
just  placed  in  service  20  new  sleeping 
cars,  said  to  be  the  finest  that  the  Pull- 
man Company  has  ever  turned  out. 
The  new  features  are  two  staterooms 
in  addition  to  the  usual  drawing-room, 
dressing  tables,  beveled  mirrors,  elec- 
tric lights  and  electric  curling  irons. 
The  upper  berths  are  raised  or  lowered 
on  noiseless  pulleys.  The  finishings  are 
in  oak.  

Fire  Chief  Kerrigan,  of  Cheyenne, 
Wyo,,  has  ordered  the  Union  Pacific, 
Colorado  &  Southern  Railway  Company 
to  equip  their  switch  engines  with  spark 
arresters.  It  is  said  that  eight  fires  oc- 
curred in  one  day  from  sparks  from 
switch  engines.  The  company  have  is- 
sued orders  that  the  Rock  Springs  coal 
be  used  instead  of  the  Hanna  coal,  the 
sparking  properties  of  the  latter  being 
in  a  great  degree  responsible  for  the 
fires. 

At  the  annual  meeting  of  the  Cana- 
dian Pacific  Railway  Company,  held  at 


Montreal  last  month,  the  stockholders 
authorized  the  directors  to  issue  ?7,- 
500,000  of  capital  stock  for  the  purchase 
of  additional  equipment.  The  result  of 
the  large  expenditures  will  be  to  place 
the  road  on  an  equality  with  any  trans- 
continental lines  in  condition  and  ca- 
pacity for  handling  traffic. 


The  Hendrick  Manufacturing  Com- 
pany, of  Carbondalc,  makers  of  Perfo- 
rated Metals  and  General  Sheet  Iron 
Work,  have  recently  placed  Mr,  Byram 
C.  Guerin  in  charge  of  their  New  York 
office,  at  149  Broadway,  Mr.  Guerin  has 
for  the  past  two  years  been  connected 
with  a  Baltimore  firm  of  importers  and 
dealers  in  metals.  The  Hendrick  Com- 
pany are  at  present  increasing  their  fa- 
cilities for  handling  their  business. 


The  Harriman  lines  in  Oregon  are 
being  reconstructed  with  a  view  to  ac- 
commodate the  heaviest  locomotives. 
The  equipment  includes  sixteen  new- 
steel  bridges.  Work  on  the  massive 
concrete  foundations  is  already  begun. 
.\  block-signal  system  is  also  being  m- 
stalled. 

The  employees  in  the  shops  oi  the 
Santa  Fe  Railroad,  at  Topeka,  Kan., 
are  continuing  the  building  of  locomo- 
tives of  an  exceptionally  high  order  of 
merit.  Their  types  of  freight  engine  are 
said  to  be  the  best  in  the  service  of 
the  company.  They  are  designed  by 
Santa  Fe  men. 


The  -Atchison,  Topeka  &  Santa  Fe 
Railroad  has  entirely  abolished  the  hand 
car,  and  in  its  stead  are  neat  cars  pro- 
pelled by  gasoline  motors.  The  car  will 
carry  seven  or  eight  men  and  baggage 
and  provisions  at  a  speed  of  thirty  miles 
an  hour.         

.\n  editor  in  Illinois  who  started  about 
twenty  years  ago  with  15  cents,  is  now- 
worth  $100,000.  His  accumulation  of 
wealth  is  owing  to  his  irugalit}'.  strict 
attention  to  business  and  the  tact  that 
an  uncle  died  and  left  him  $99-998- 


It  is  said  that  in  Germany  locomo- 
tive engineers  receive  a  gold  medal  and 
an  amount  equivalent  to  $500  for  every 
ten  years  of  service  which  they  have 
rendered  and  which  have  been  free 
from  accident. 


The  Pennsylvania  Railroad  Company 
has  ordered  about  25,000  tons  of  steel — 
structural  and  rails — for  immediate  de- 
livery. Twelve  thousand  cars  have  been 
ordered  this  year,  and  all  are  to  be 
equipped   W'ith   air-brakes. 


Lake  Ladoga,  with  an  area  of  7.000 
square  miles,  situated  near  St.  Peters- 
burg, is  the  largest  lake  in  Europe. 
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A  neat  little  booklet  has  just  come  to 
liand.      It   is   Bulletin   No.  75,   entitled 
■Mechanical  Draft:    What  It  Is,  What 
It   Does,"  and  has  been   issued  by  the 
B.  F.  Sturtevant  Co.,  of  Boston,  Mass. 
This   booklet  not  only   briefly  presents 
the   salient   features   of   this   system 'of 
draft  production,  but  illustrates  a  vari- 
rty  of  plants  which  clearly  show  "what 
It  is."     The  query  "what  it  does"  is  thus 
answered:     It   does   what   an   ordinary 
.himney   does   not   do;    it   permits   the 
Inirning  of  finely  divided  or  low-grade 
fuel;    it  makes  possible    the    utilization 
of  the  heat  of  the  flue  gases  which   a 
chimney  uses  in  producing  draft;    it  is 
independent   of   the   weather;     is    auto- 
matically   regulated    to    maintain    con- 
stant steam  pressure,  decreases  smoke, 
increases    the    capacity   of    an    existing 
plant,  and  may  serve  as  an  auxiliary  to 
an     overburdened     chimney;     it     saves 
space,  and  is  portable. 


wmfiii 


The  Lake  Shore  Railway  repair  shops, 
at  Buffalo,  have  reopened  with  a  force 
of  600  men,  and  the  works  will  soon  be 
in  full  operation.  When  the  buildings 
were  opened  over  forty  years  ago  they 
were  looked  upon  as  the  perfection  of 
railway  shop  building  at  that  time.  The 
machinery  is  entirely  new. 


It  is  reported  that  the  new  law  re- 
quiring the  inspection  of  locomotive 
boilers  in  the  State  of  New  York  has 
resulted  in  the  inspection  of  S.ooo  boil- 
ers in  the  last  three  months.  No  State 
inspector  has  yet  been  appointed. 
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When  answering  mention  Locomotive  Engineeiuno. 


The  Erie  Railroad  is  furnished  with 
a  new  pit  at  East  Buffalo,  where  three 
of  the  largest  locomotives  can  be  sup- 
plied with  coal,  water  and  sand  at  once. 
Ashes  are  dumped  and  fire  cleaned  at 
the  same  time. 


4  Clean  Headlight 
Is  easy  with 

"Headlight 
Cleaner" 

No  grit,  acid 
or  poison 

Makes  no  dust — cleans 
quickly  and  easily. 
Write   us  about  it   to- 
da.r. 

W.W.  COISVtRSt  &  CO. 
Palmer,  Mass. 

Will  be  pleased  to  send 
full  sized  sample  on 
application  to  Supta. 
M.  P.  and  M.  Ms. 


The  New  York  Central  has  placed  or- 
ders for  steel  rails  to  cost  $14,000,000. 
Of  this  the  Illinois  Steel  Company  will 
furnish  60,000  tons.  Tlie  Pullman  Com- 
pany will  build  at  least  10  000  freight  cars. 
The  order  for  steel  rails  will  aggregate 
i4.S,ooo  tons. 


The  Missouri  Pacific  Railroad  people, 
who  have  always  been  embarrassed  for 
want  of  proper  rolling  stock  repair 
shops,  have  recently  completed  fine 
works  at  Sedalia,  Mo.,  where  the  great- 
er part  of  the  locomotive  repairs  will 
be  concentrated. 


Model  Locomotives  and  Castings 

Better  than  ever  '.  Latest  N.  Y.  Cen. 
Standard.  High  Saddles.  Big  Drivers— 
4  sizes.  Something  extra  nice.  4c.  in 
stamps  for  catalog. 

A.    5.    CAnPBELL, 
P.  O.  Box  268.  nonticello,  N.  Y. 


It  has  been  announced  that  the  Union 
Pacific  purpose  erecting  extensive  loco- 
motive works  in  Omaha,  and  that  the 
company  will  build  its  own  locomotives. 
The  estimated  cost  of  the  works  will 
exceed  $350,000,  and  the  work  will  be 
proceeded  with  as  rapidly  as  possible. 


THE  UNION 
SWITCH  & 
SIGNAL  CO. 

Consulting  and  Manufacturing 
Signal  Engineers 

Automatic    Block    Signals— Electric 
and   Electro-Pneumatic 

Interlocking— Electric,  Electro-Pneu- 
matic and  Mechanical 

Electric  Train  Staff  Apparatus 

GENERAL   OFFICES    AND   WORKS   AT 
SWISSVALE,  PA, 

DISTRICT  OFFICES: 

New  York:  143  Liberty  Street 
Chicago :  rionadnock  Block 
St.  Louis  :  Frisco  Building 

The  Twentieth 
Century 
Master  Mechanic 

Won't  use  Solid  Mandrels. 
Cost  too  much,  take  up  too 
much  room  and  don't  give 
satisfaction. 

Nicholson 
Expanding  Mandrels 

Take  everything  from  1  to  7 
inch  holes.  Take  up  little 
room  — always  ready  and 
you  can  buy  four  sets  for 
the  cost  of  one  of  the  solid 
kind. 
Are  You  Using  Them? 


Catalogue  tells  you 
more  about  them. 


W.  H.  Nicholson  &  Co. 

Wilkesbarre,  Pa. 
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THE  DIKESMITH 

School  of 
Air  Brakes 

MEADVILLE,  PA. 

gives  a  full  course  of  instruction  in  both 
the  Westinghouse  and  New  York  Air 
Brake  Systems,  including  all  Text  Books 
and  colored  charts,  for 

Only  $10 


Terms,  cash  or  partial  payments.  Send 
us  your  address  and  we  will  mail  you 
full  particulars. 

This  is  the  first  time  railroad  men  have 
ever  had  an  opportunity  of  getting  a 
complete  air  brake  education  for  a  nom- 
inal sum.     Write  to-day. 

The  Dukesmith  School  of  Air  Brakes, 

MEADVILLE,  PA. 

F.  H.  Dukesmith,  A.  B.  E.,  Director. 


St.  Louis 


FIRST     PRIZE     FOR 


TOOL  STEEL 


AWARDED    TO 

Mclnnes  Steel  Co. 

CORRY,  PA. 

in  competition  with  the  best  makes  in 
England  and  Germany.  Also  manu- 
facturers of  all  kinds  of  Tool  Steel, 
Die    Blocks,    and    Steel    Forgings. 

Write    for  Prices   and  Information 


The  "Bedbug"  Special. 

I'robably  tlie  only  train  in  the  world 
of  its  kind  and  name  is  now  going  over 
the  main  line  and  branches  of  the  Union 
Pacific.  It  is  equipped  with  all  modern 
appliances  for  exterminating  bugs  and 
insects  of  all  kinds,  and  will  fumigate  all 
the  section  houses  on  the  system.  Steam 
from  the  engine  is  carried  to  the  car 
ulicre  it  is  mixed  with  poisons  or  di'^- 
infcctants  according  to  requirements,  and 
the  building  sprayed  inside  and  out  by 
means  of  hose  and  suitable  nozzles. 


One  Cause  of  Success. 
The  rise  in  tlic  world  of  many  a  good 
man  has  been  solely  due  to  the  fact 
that  he  has  strictly  attended  to  the 
business  entrusted  to  him  and  let  the 
business  of  other  people  severely  alone. 

Newr  Railroad. 

The  contract  has  been  let  for  build- 
ing the  first  20  miles  of  the  Cumberland 
River  &  Nashville.  This  road  is  to  run 
from  Corbin,  Ky.,  to  Nashville,  200 
miles.  It  will  penetrate  some  very  fine 
coal  and  timber  lands,  and  will  pass 
through  the  Wayne  county  oil  fields. 


A  Duke  at  the  Throttle. 

The  Duke  of  Sutherland  is  perhaps 
the  best  locomotive  engineer  in  the 
British  peerage,  and  could  earn  a  liv- 
ing at  the  work  di  I  he  so  desire.  A 
private  railway  30  miles  long  connects 
his  Dunrobin  castle  with  the  main  line, 
and  the  Duke  often  handles  the  throt- 
tle  over  this  stretch   of  track. 


Suicide  of  326. 

At  irregular  intervals  the  imaginative 
writers  who  work  up  copy  about  rail- 
road doings  produce  some  ghost  story 
about  balky  locomotives  that  display 
mule-like  perversity  when  handled  by 
men  they  do  not  like.  The  latest  out- 
break of  this  mild  form  of  idiocy  appear- 
ed lately  in  the  New  York  Sun  in  the 
form  of  a  story  called  the  "Suicide  of 
326."  This  was  a  good,  respectable  en- 
gine, as  the  story  goes,  that  had  no  bad 
habits  and  was  a  pet  of  Jim  Cregans. 
In  the  course  of  nature  Jim  was  called 
elsewhere,  and  then  his  old  favorite 
sulked  and  displayed  bullheaded  resent- 
ment that  its  old  engineer  no  longer 
pulled  the  throttle.  Bad  humor  was  dis- 
played sn  a  variety  of  ways  and  no  en- 
gine crew  could  do  anything  useful  with 
the  old  mill.  One  day  the  road  foreman 
of  engines  talked  of  scrapping  the  mis- 
behaving engine  and  it  forthwith  took 
the  bit  in  its  mouth,  so  to  speak,  or, 
rather,  opened  the  throttle  and  ran  reck- 
lessly into  a  swamp,  as  certain  relatives 
had  acted  years  before  by  running  down 
a  steep  place  into  the  sea. 

Great  is  the  imagination.    We  suggest 


ALDON 

CAR  and  ENGINE 

R.epl^^cers 


Sure,  Safe  and  Quick  derailing. 
A  Wedge  Without  Moveable  Parts. 
Slope  so  as  to  Clear  Brakes  or 
Sand  Pipes.  Rights  and  Lefts- 
Steel  or  Malleable  Iron   •. 

5;^  ALDON  COMPANY 

II03  Monadnock  Block 
CHICAGO.    ILL. 

Patents. 

GEO.   P.   WHITTLESEY 

McQILL  BUILDINQ  WASHINQTON,  D.  C. 

Terms  Reasonable.     Pamphlet  Sent 

Flexible  Spout 

Vertically  in  straight 
line.  Also  laterally. 
The  latest  Improve- 
ment to 

Poage  Water 
Columns 


Anerican  Valve  and  Meter  Gonpanif 

CINCINNATI,   OHIO. 

tJBND   FOR  CATALOQUK ■ — ==r 

BOOKS 

If  you  are  thinking  of  pur- 
chasing a  technical  book 
and  are  in  doubt  as  to  the 
best  authority  on  the  sub- 
ject, consult 

RAILWAY  AND  LOCO- 
MOTIVE    ENQINEERINQ 

and  get  the  benefit  of  their 
experience. 
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Locom^irt|i«iiii!ghliiiil^ 


All   eqvjipinervt  rebuilt  In  our  Chlcaijo  shops,   and   at   Scrantorv.  Pa.,  in  the  new  "Lackawanna"  Shops 

All  Kinds  of  Cars  and  Engines  Ready  for  Immediate  Delivery 


RELEASED     BY     TRUNK     LINES 


1000-60.000  LBS.  CAPACITY  REBUILT    HLATS  AND  GONDOLAS 
2000-SO.OOO  LBS.  CAPACITY  FLATS,  BOX  AND  GONDOLAS 
COACHES.  CO.MBINATION   AND   BAOaAOE  CARS 

FOREIGN  SHIPMENTS  HAVE  PROPER  CARE  OF 
EXPERIENCED  STAFF 


Cable  Address 
•FITZLUTH    ■ 


55   AND   70   TONS   CONSOLIDATIONS 

4S  AND  SO  :•:  '•        lO-WHEELERS 

40  TO  55      -     "         MOGULS 

45  TO  50  ■•        PASSENGERS 

SWITCHERS.    FORNEYSI  AND  SHAY  ENGINES 


FITZiHUGHltiyillHER  Y'O.MdnadnockBldck./ilill^^ 

I  i.a.1     F\tiriAnSA/A>^  1     CHEMlCAti  BLDG.^^       SO   ST  FRANCIS    XAVIEB   ST.  Vl^f  "^^^TO    BJ-OG. 

I  NE^S^RlST  1J^"5T  iTOUIS       V»  MONTR  ^>M-.C/»<IS.  ^%^  SAN  FRANCISCO 


that  the  next  time  the  locomotive  ghost 
story  teller  wants  something  outlandish 
to  dish  up  for  railroad  men  that  he  tell 
about  the  engine  house  that  got  tired 
of  staying  at  home  and  ran  away  with 
twenty-one  engines  in  tow.  That  would 
make  something  like  a  yarn. 


Some    Observations   on   Acetylene. 

Acetylene  gas  is  generated  by  the 
chemical  decomposition  of  water  and 
calcium  carbide.  It  is  a  permanent  gas 
and  of  greater  density  than  the  ordi- 
nary coal  gas,  though  less  in  volume 
per  unit  of  weight.  It  will  pass  through 
a  smaller  aperture  than  ordinary  coal 
gas.  Notwithstanding  the  fact  that  this 
is  a  high  power  illuminant,  no  case  of 
asphyxiation  from  it  has  so  far  been 
reported. 

The  composition  of  calcium  carbide, 
which  forms  the  principal  ingredient 
of  this  gas,  is  formed  from  a  mixture 
of  about  60  per  cent,  of  lime  and  40 
per  cent,  of  powdered  coke.  This  mix- 
ture is  subjected  to  intense  heat,  by 
which  the  carbon  of  the  coke  is  en- 
abled to  chemically  unite  with  the  lime. 
When  the  mass  cools  it  is  crushed  to 
commercial  sizes,  and  is  carried  in  iron 
drums  that  are  air  and  water  tight.  The 
calcium  carbide  has  an  intense  affinity 
for  water  and  must  be  kept  from  con- 
tact with  even  the  moisture  of  ordinary 
air.  The  chemical  transformation 
which  takes  place  when  water  is  added 
to  the  carbide  may  be  represented  as 
follows  :  Ca  a  -f  H2O  =  C:  H,  +  Ca  O, 
when  expressed  in  words  the  formula 
reads,  Calcium  carbide  plus  water  gives 
Acetylene  gas  and  slaked  lime.  Any 
excess  of  water  simply  makes  a  solu- 
tion of  lime,  which  may  be  used  for  the 
making  of  mortar  or  the  lime-washing 
of  walls  and  buildings. 

The  problem  of  storage  of  this  gas 
has  been  very  successfully  met  by  the 
Commercial  Acetylene  Company,  of 
New  York,  in  what  they  call  their  dis- 
solved    system.       A     storage     cylinder 


made  of  the  highest  quality  of  sheet 
steel  is  used,  which  is  guaranteed  to 
stand  a  pressure  of  1,200  lbs.  per  sq.  in. 
This  cylinder  is  fully  filled  with  per- 
fectly fitting  disks  of  asbestos,  which 
have  a  porosity  of  about  80  per  cent. 
By  means  of  suitable  apparatus  this 
cylinder  is  filled  with  acetone,  equal  to 
43  per  cent,  of  the  volume  of  the  stor- 
age tank. 

Acetone  is  a  liquid  produced  by  the 
destructive  distillation  of  woody  fiber, 
and  is  similar  to  wood  alcohol.  When 
in  the  storage  cylinder  it  completely 
saturates  the  asbestos.  One  of  the 
properties  of  this  liquid  is  its  ability  to 
dissolve  acetylene  at  ordinary  temper- 
atures. Acetone  dissolves  23  volumes 
of  acetylene  at  62°  F.  The  storage 
cylinder  is  charged  with  acetylene  up  to 
150  lbs.  pressure.  Acetylene  stored  in  a 
porous  substance  like  asbestos  and  held 
in  solution  by  acetone,  cannot  explode 
while  in  the  cylinder.  Tests  made  with 
a  cylinder  so  charged  showed  that 
when  heated  to  a  dull  red.  the  contents 
carbonized,  but  no  explosion  took 
place. 

A  railroad  car  equipped  with  this 
form  of  light  and  used  in  suburban  ser- 
vice will  last  about  three  months  with- 
out recharging.  Gas  from  the  tank  can 
he  drawn  ofif  as  required,  the  amount 
varying  slightly  with  the  temperature 
of  the  surrounding  atmosphere.  A  reg- 
ulating valve  interposed  between  the 
storage  tank  and  the  car  lamps  feeds 
the  illuminant  constantly  at  low  pres- 
sure to  the  burners.  There  is  a  safety 
relief  device  also  provided  so  that  if  by 
any  remote  chance  the  pressure  in  the 
low  pressure  piping  should  rise  as  high 
as  .S  lbs.  per  sq.  in.,  the  relief  apparatus 
would  operate  and  vent  the  gas  outside 
the   car. 


A  miniature  electric  central  station 
on  wheels  has  been  patented  by  Mr. 
Hugh  Reid,  of  the  North  British  Loco- 
motive Company,  Glasgow.  It  is  some- 
thing like  the  Herbmann  electric  loco- 


TOfL    SALE. 

One  20x24  Standard  Gauge  Con- 
solidated  Locomotive  in  first-class 
condition.     Weight  on  drivers  and 
truck  102,000  lbs. 
TENNESSEE  COPPER  CO.,  Copperhlll.Tenn. 


motive  that  was  tried  in  France  several 
years  ago,  and  proved  a  failure.  The 
leading  difficulty  with  inventions  de- 
signed to  generate  power  on  a  mov- 
able vehicle  is  that  the  weight  to  be  car- 
ried is  too  great  for  economical  devel- 
opment of  tractive  power.  The  trolley 
arrangement  vanquishes  such  appli- 
ances when  the  question  of  economy 
arises.  
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Our  Correspondence  School •_661 

Past  and  Present BBS 

Patent  Office  Department 665 

Personals   659 

♦Plate  Shear.  Heavy 568 

Promotion  Comes,  How '....571 

•Rail  Joint.  Duquesne 670 

•Railway  Terminus,  A  Highland 531 

•Sander  and  Heater  for  Locomotives 572 

Shop  Appliances: 

•Smoke  Stack  Trestle 649 

•Valve  Stem   Clamp.' 564 

•Shaking  Grate  Bar ...-. 667 

•Hose  Coupler  ......569 

Skeever  Illustrates  a  Point 532 

•Valve  Gear.  Walschaert,  by  Max  Pfander..  .535 
Zambesi  Bridge  Opened 564 


